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This calculation revision documents the stress analysis of units 2 and 3 Main Steam (MS) piping outside
containment in accordance with the requirements of PBAPS specification NE-104 and ANSI B31.1 code,
1973 Edition including S73.

This calculation will determine and verify acceptability of:
1. Piping stresses

2. \Valve accelerations

3. Support and penetration loads

Background:

Documentation of revision 0 of this calculation (stored in Microfilm Roll No. 81-107) could not be found
and no replacement could be obtained from Bechtel Corporation. Later analysis (PM-786) and evaluation
(E2 of A/R A1435406) were performed for MS piping outside containment and will be incorporated in this
calculation revision.

Assumptions/Notes;

No assumptions require further confirmation.

1. Unit 2 MS line “D” was fully analyzed for weight, thermal, earthquake, and fluid transient, representing
all MS lines in both units, for station power re-rate modification No. 8565 under stress calculation No. PM-
786. During 3R14 refueling outage (September 2003), Unit 3 spring hanger settings were found out of
tolerance. An engineering evaluation was performed for the acceptance of the as-found condition.

This calculation revision will include PM-786 analysis as Appendix 1 and unit 3 as-found spring settings
evaluation as Appendix 2. These piping analysis and evaluation were performed in accordance with the
requirements of ANSI B31.1 code, 1973 Edition including S73.

2. Appendix 1 analysis modeled the MSIV operator in downward direction, while as-built direction is
upward. This error will not have adverse effect on evaluation results or support loads since the valve is
located close to the containment penetration anchor.

3. There are some input parameters differences between Appendix 1 and Appendix 2 analyses, such as
using support stiffness, support component weights, piping data, analysis boundary, and valve modeling.
The Appendix 1 analysis is the final complete analysis and applies to both units. However, unit 3
evaluation in Appendix 2 is used to evaluate the effect of spring setting changes and determine piping
stress and support load changes only. The changes in the stress and support load results between two
dead weight load cases (one includes as-designed spring settings from support detail drawings, WT01
case, and the second is for as-found spring settings during 3R14 refueling outage, WT02 case), were
reviewed and accepted in the following pages.

4. Note 9 on page 14 of Appendix 1 justifies the decoupling of the 14" line to main steam Bypass valve
from the 26" main steam line analysis by stating that their moment of inertia ratio is about 15 while the
actual ratio is about 10. However, since the connection is located close to the main steam stop and
control valves block (considered an anchor for the MS analysis), it is judged acceptable to decouple the
14" line from the 26" main steam line analysis with no adverse effect on the qualmcatlons of each.
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5. Note 14 on page 15B of Appendix 1 evaluated additional 550 pounds for main steam isolation valve
Poppet Assembly. However, this assembly is not installed for outside containment isolation valves (per
system manager J. Kozakowski). This evaluation is considered for information only until the assembly is
installed.

References _
(Also see Appendices 1 and 2 for references)

Specification NE-104, Rev. 0

ANSI B31.1 code, 1973, mcludlng summer 73 addenda

ANSI B31.1.0, 1967 code

ECR 03-00525, Rev. 0

Specification M-300, Rev. 16

Specification M-301, Rev. 12

Specification, G-14, Rev. 0

Calculations PM-810 Rev. 0

Calculation Pm-789, Rev. 0

10 E2 OF A/R A1435406 '

11. ME101 computer program for stress analysis, version N2

12. Unit 2 Piping Hanger drawings # HSO-121 R 3, HS0-122 R 2, HSO-123 R 1, HSO-124 R 1
13. Unit 3 Piping Hanger drawings # HSO-171 R 2, HSO-172 R 1, HSO-173 R 1, HSO-174 R 1

CONORE BN~

Inputs:
Design inputs are as shown in Appendices 1 and 2

Identification of Computer Programs:

1. NUPIPE-Stone & Webster, ME~1 10, Version 06, Level 03 for Stress analysis.
2. ME101, Bechtel Piping Stress Analysis program, Version N2




Exelen, CALCULATION SHEET oAGE: e

Nuclear

Method of Analysis//Results

Analysis description, methodology, and output, provided by the reference stress analysis programs, are
shown in Appendices 1 and 2. Appendix 1 includes a complete stress analysis for “D” line (was
documented in calculation PM-786) and Appendix 2 documents the evaluation of unit 3 as-found spring
settings during 3R14 IS! inspection. Appendix 2 changes affect only weight loads and piping stress for unit
3. Therefore, Units 2 and 3 overall piping qualifications are per appendix 1 except unit 3 weight analysis is
per appendix 2 (i.e. unit 3 dynamic and thermal loads are per Appendix 1). Appendix 2 includes two weight
analyses for unit 3 configuration, one with as-designed spring cold loads and the second is for as-found
spring cold loads. '

Piping Stress:
See Appendix 1 for Unit 2 results.

For unit 3, the maximum piping dead weight stress (see appendix 2), incorporating as-found spring cold
loads, is less than the maximum stress for the original as-designed spring cold loads. Therefore, no change
to piping stresses of Appendix 1, due to unit 3 spring setting changes, is required.

Support loads:
See Appendix 1 for Unit 2 results.

Since the analyzed Unit 2 line “D”, in App. 1, corresponds to Unit 3 line “A” (analyzed in App. 2), the

following is the unit 3 rigid support load change comparison and acceptance (Snubbers and valve
accelerations are not affected): '

WT. Load FLTDLD

Support No. change (At 2, Percentage Remarks
(NP, in App. 2) (App. 2) App. 1) Load Chan
X-7A Reduced Not " Reduced Anchor Loads generally
(AO5) Affected - ‘ reduced, Acceptable
3-1DB-H3 +295 32921 0.9% Minor change, acceptable
(A35)
3-1DB-H4 -28 19953 Reduced Load reduced,
(A40) _ Acceptable
3-1DB-H5 -210 16484 Reduced Load reduced,
(A45) ‘ Acceptable
3-1DB-H6 +535 16868 32% Minor change, acceptable
(A50) _ (Strut capacity is 20250#)
3-1DB-H7 -1842 19686 Reduced Load reduced,
(AB5) ' _ , Acceptable
3-1DB-H9 +3242 18219 17.8% See Note 1 below
(A70) o
Restr-5 +295 53499 <1% Insignificant change,

(AR-5) . acceptable
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Note 1: o
Per page 2 of attachment 4 of Appendix 1, the original faulted load of this support is +34382, -49945#
While the Re-rate analysis load is +983, -182194. If the change in support load, due to spring hangers
as-found settings in App. 2 (3242#) is added, the faulted support load would be +983, -21461# which is
less than original loads and therefore, acceptable.

Valve Accelerations/Nozzle and penetration anchor loads/pipe movements:

See Appendix 1 for evaluation and acceptance.

Conclusion’

Main Steam piping outside the containments for both unit 2 and 3, from penetrations X-7A, B, C, and D to
MS stop valves, were analyzed including station power re-rate. In addition, as-found spring cold loads (for
unit 3) were reviewed and found acceptable. All piping stresses, valve accelerations, penetration and
support loads for both units meet the requirements of PB specification NE-104 and their corresponding
design code and capacities.
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OBJECTIVE:

To analyze a representative Unit 2 or 3 Main Steam line
from the penetration flued head anchor, outside the
containment, to the inlet of the stop valve for the
operating conditions resulting from power rerate and
qualify this piping in accordance with references 1, 2. As
addressed in the Notes section, Main Steam line D (from
Penentration N-7D to MSV-4) for Unit 2 is selected as the
representative piping.

Determine pipe support loads to be'used for pipe support
design evaluation.

Verify that valve accelerations/equipment loads are within
allowable limits (as applicable).

Determine'pipe support loads for selected supports on other

main steam lines to be used for the pipe support design

evaluation required for the resolution of Power Rerate
Project Open Item No. OI-PB-024. The specific supports are
as follows: Line C supports H17 and H26, Line B supports
H27, H28, H29, and H30, Line A supports H4l and H42.

NOTE:

Utilization of this calculation by persons without access to the
pertineﬁt factors and without proper regard for its purpose could lead
to erroneous conclusions. Should it become desirable to use this
calculation to support design or station activities other than those
explicitly specified in this Section, the responsible engineering
branch (as noted in Block 4 of PECo cover sheet) shall be contacted
to ensure that the purposes, assumptions, judgements and limitations
are thoroughly understood.

METHOD:

A mathematical model of the piping system is prepared from
piping drawings and other design inputs. Geometrically
determined boundary conditions are defined by equipment/piping
penetrations or are established by six-way pipe supports
(anchors). The model is then analyzed by utilizing the
NUPIPE-SW (ME-110) Computer Program applying the coding methods
established in Section II of the NUPIPE-SW Users’ Manual (ref
21). The results are then evaluated for conformance to the
objective of the calculation.
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ASSUMPTIONS; (further verifiggtion not required)

1. Based on reference 16, the distribution of weight for
AO-086D is conservatively assumed as follows:

CG of valve body is located at the end of the valve body
casing, estimated to be 3.9’ from the centerline of the =
valve with a lumped weight of 80% of the total weight (i.e.
.80*10075 = 8060).

CG of operator is located at the end of the operator, 9.5’
from the centerline of the valve with a lumped weight of 20%
of the total weight (i.e. .20*10075 = 2015).

CONCLUSIONS ¢

The completed analysis shows that piping is qualified in
accordance with Reference 1, 2.

Pipe support loads have been determined and transmitted to
the pipe support group for evaluation.

Valve accelerations and/or equipment loads are within
-allowable limits (as applicable).

Pipe support loads for selected supports on other main
gteam lines have been determined and transmitted to the
pipe support group for evaluation. ’
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REFERENCES :
1. Piping Codes

a. ANSI B31l.1 Power Piping Code, 1967 Edition

b. ANSI B31.1 Power Piping Code, 1973 Edition, including
Summer 1973 Addenda. '

c. ANSI B31l.1 Power Piping Code, 1980 Edition, including
Winter 1982 Addenda. (for allow. stress of A-672 GR.B70 only)

UFSAR for the Peach Bottom Atomic Power Station,
Section 4.11, Appendix A, and Appendix C.

Specification 6280-G-14 Revision 1, General Project
Requirements for Seismic Design and Analysis of
Equipment and Equipment Supports for PBAPS Units 2 & 3.

Specification 6280-M-300 Revision 13 (including addenda),
specification for Piping Materials, Instrument Piping Standards
and Valve Classifications.

' calculation PM-789 Rev. 0, System Piping Conditions Evaluation

for Power Rerate.

Grinnell Handbooks _ '
a. ITT Grinnell Piping Design And Engineering, 5th Edition.
b. Pipe Hanger Design and Engineering, Grinnell, Revised 1979

Calculation PM-810 Rev. 0, Fluid Transient Load on Main Steam
Lines due to Stop Valve Closure for 5% Power Rerate. :

Specification NE-111 Revision 0, Thermal Insulation Outside
the Drywell.
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REFERENCES ;
9. P&IDs

10.

11

12.

13.

a. 6280-M-351 sht 2, Rev 51, Unit 2 Nuclear Boiler
b. 6280-M-303 sht 1, Rev 46, Unit 2 MS Bypass and Crossaround

QADs .
a. 6280-M-851 sht 2, Rev 26, Unit 2 Nuclear Boiler .
b. 6280-M-803 sht 1, Rev 22, Unit 2 MS Bypass and Crossaround

Piping and Hanger Location drawings (Line D)

a. IS0-2-1-1, Rev 7, Unit 2 Main Steam. Line D

b. HISO-121, Rev 2, Unit 2 Main Steam to MSV-4

c. 6280-M-175, Rev 7, Unit 2 Main Steam Piping System

Pipe'Support Detail drawings (Line D)

a. M-1813-0 sht 1 for hanger 1DB-H1
b. M-1813-0  sht 2 for hanger 1DB-H2
c. M-1813-0 sht 3 for hanger 1DB-H3
d. M-1813-0 sht 4 for hanger 1DB-H4
e. M-1813-0 sht S5 for hanger 1DB-HS
£f. M-1813-0 sht 6 for hanger 1DB-H6
g. M-1813-0 sht 7 for hanger 1DB-H7
h. M-1813-0 sht 8 for hanger 1DB-HSB
i. M-1813-0 sht 9 for hanger 1DB-H10
j. M-1813-0 sht 10 for hanger 1DB-H11l
k. M-1813-0 sht 11 for hanger 1DB-H12
1. M-1813-0 sht 12 for hanger 1DB-H13
m. M-1813-0 sht 13 for restraint no. 5
n. M-1813-0 sht 14 for hanger 1DB-S7A
o. M-1813-0 sht 15 for hanger 1DB-S7A
p. S-257, Rev 7 for hanger 1DB-S2A

Piping and Hanger Location drawings for
other Unit 2 and 3 MS lines

a. HISO-122 Rev 1

b. HIS0-123 Rev 1

C. HISO-124 Rev 1 _

d. 6280-M-190, Rev 2, Unit 3 Main Steam Piping System
e. HISO-171 Rev 2 _

f. HISO-172 Rev

g. HISO-173 Rev
h. HISO-174 Rev

ey
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REFERENCES ;

14.

15.

16.

17.

18.

19.

20.

Qaaoe

21.

22.

23.

Pipe Whip Restraint drawings
a. S-397, Rev 7
b. S-398, Rev 3
c. S8-399, Rev 6

Penetration drawings
a. M-205, Rev 2
b. M-206, Rev 4
c. M-207, Rev 4

MSIV AO-086D vendor print - M-1-R-12, Rev 5, shts 1 and 2

Main Steam Stop Valve and Restraint drawings

a. M2-76D-13, Rev 11 (vendor dwg)

b. M2-408D-4, Sh 2, Rev 11 (vendor dwg for restraint capacities)
c. S8-256, Rev 6 (stop valve restraints)

Pipe Hanger Vendor Catalogs
a. Grinnell Pipe Hangers Catalog PH-90, dated 1989

Main Steam Bypass Calculations on Bechtel Microfilm Cartridge
M.S.0. No. 128275, Job No. 11187, Dated 1-22-81, Roll No.
SFPD-81-117

a. 7-18 dated 02/14/72

b. 7-10T dated 01/07/75

c. 7-11T dated 01/07/7S

da. 7-127 dated 01/07/75

e. 7-13T dated 01/07/75

Main Steam Calculations on Bechtel Microfilm Cartridge M.S.0. No
128273, Job No. 11187-047, Dated 1-21-81, Roll No. SFPD-81-0107
1-1T dated 01/30/73

BP-TOP-2 dated 12/12/78

1-1W dated 02/27/73

. 1-18" date/rev not available

NUPIPE-SW, ME-110, Version 06, Level 03

Main Steam Line D Calculation D-007, dated 4/24/75 on Bechtel
Microfilm Cartridge M.S.0. No. 456, Job No. 6280, Dated 3-16-76,
Roll No. 76-134

Bechtel PBAPS Stress.Group Technical Files, Binder 19, Main
Steam Miscellaneous Calculations and Modifications, M1crof11med
on Cartridge No. 86-0435, Dated 7-28-86
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REFERENCES ;

24 . Pipe Stress Calculation PM-777 Rev. 0, Pipe Stress Margin
Screening Evaluation due to Power Rerate - Main Steam and -
Feedwater Systems

25.GE-NE-123-E169-0992, Main Steam Piping System Stress and
Support Load Evaluation for Installation of MSIV _
nose-Guided Poppet Assembly, dated September 1992, 18\
Transmittal No. EQOC-92-046 dated October 15,1992
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NOTES :

1.

Forces and moments on restraints, supports and equipment
are those imposed by the piping system (i.e. Actions not
Reactions). :

Unless otherwise noted forces and moments reported at
inline anchors represent the total forces and moments
acting upon that anchor, considering contributions from
piping on all sides of the anchor. Reactions reported on
terminal anchors are due to piping shown in this report -
only.

The supports in the scope of this calculation are located

in the reactor building and turbine building.

a. Relative seismic displacements between reactor building
supports are insignificant (< 1/32") per reference 2 and
therefore are not analyzed.

b. The differential elevation between turbine building
support attachments is insignificant since the piping is
routed at one elevation (excluding pipe slope).
Therefore relative seismic displacements are not
applicable within the turbine building.

c. Considering the small magnitude of the reactor building
seismic displacement, the out of phase displacement
between the reactor and turbine buildings is also
insignificant. Furthermore, there is approximately 50
feet of piping flexibility between the closest same
direction seismic restraints in the two buildings.

For lines requiring seismic analysis, the reactions
reported are cyclic in character, and reactions must be
considered as acting in either the positive or negative
direction.

Main Steam line D is analyzed as the representative main
steam line since Line D has the longest total length of-
piping and all four lines in both units are routed and
supported similarly except as noted (see references 11 and
13). Line D is also the line for which the fluid transient
loading of reference 7 was generated. The difference
between the four loops, as it impacts the scope of work
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NOTES:

in this calculation, is the arrangement of rigid vertical
supports near the elbow adjacent to snubber S7A for lines C
and D and snubber S42A for lines A and B. Details are
specified below.

Lines C and D have at least one rigid support close to the -
elbow. This is the first rigid support upstream of the MSV.
Lines A and B have a spring hanger on each side of the
elbow. The first rigid support upstream of the MSV is
approximately an additional 40’ upstream of the elbow.

This difference is addressed in note 12.

The inlet to stop valve 4 (node 390) is the boundary for the
qualification of piping in this analysis. This is based on
reference 17 which indicates that the 4 stop valves/control
valves (for lines A,B,C,D) are welded together forming one
large assembly. Note that the control valves are mounted to
the outlet of the stop valves. This assembly is: :

a) rigidly supported in the vertical direction by a pair
of 250 kip struts which also restrain rotation about the
global X axis.

b) dynamically supported in the global X direction by a
pair of 200 kip snubbers (skewed approximately 20
degrees down from global X) which also restrain dynamic
rotation about the global Y axis. These snubbers are
offset from the centerline of the main steam line by
approximately 3.5’ and as a result contribute some -
dynamic rotational restralnt about the global Z
direction.

c¢) dynamically supported in the global Z direction by a
single 72 kip snubber which does not contribute to
rotational regtraint.

In summary, the assembly is dynamically restrained in the
X,Y, and Z translational direction and the X and Y
rotational directions. The massive nature of the 4 stop

‘valve/control valve assembly, in conjunction with the

contribution from the pair of "global X" snubbers, is
congidered to provide the Z rotational direction restraint.
These restraints effectively anchor the stop valve inlet for
dynamic loading.
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Statically, node 390 is only restrained in the vertical and
rotational X directions. Therefore, the piping model is
extended up to the H.P. turbine inlet (node 480) to obtain
the proper restraining effect at node 390 for the static
cases (i.e. thermal and deadweight). This portion of the
model is based on reference 20a, modeled as weightless,

and is excluded from the scope of this calculation.

The main steam piping in this calculation is qualified to
the criteria specified in Appendix C, Table C.5.7 of the
UFSAR (ref 2) which is consistent with or more conservative
than the requirements of reference 1b. Using the equation

notation of reference 1b, the criteria is summarized below.

Condition Equation Allowable

Sustained 11 Sh

Occasional 120 1.28h

(Upset)

Occasional 12F 1.8Sh

(Faulted)

Expansion 13 Sa = 1.258c + .25S8h
Sustained 14 Sh + Sa

+ Expansion

Occasional 120 + 13 1.2*(Sh + Sa)
(Upset) +
Expansion

Load combinations addressing dynamic loads due to fluid
transients are not specifically discussed in reference 2 or
in the original piping code, reference la. Therefore,
congistent with previous analysis, calculation BP-TOP-2 (ref
20b), the fluid transient loading (upsSet condition) is
considered independently of seismic loading. Accordingly,
equation 12U will evaluate the maximum of either fluid
transient or seismic loading.
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NOTES ;

9.

10.

11.

Node 355 is the intersection of the 26" main steam line
with the 14" bypass line. Even though the diameter ratio
is only approximately 2 to 1, the moment of inertia ratio
is approximately 15 to 1. Therefore the 14" bypass line is
decoupled from the 26" main steam line consistent with the
analyses of the bypass lines (reference 19) which
considered the 14" bypass line to be anchored at the 26"
mainsteam line. Qualification of the 14" bypass line ig
not within the scope of this calculation. Only the weight
contribution of the 14" bypass line to the 26" line is
considered in this analysis.

Vertical restraint no. 5 is located on the 26" long radius
elbow from nodes 20 to 45 directly under the riser from
nodes 45 to 65. The pipe attachment is modeled at node 40
to provide restraint along the axis of the riser. However
the actual piping attachment is at the horizontal centerline
of the elbow from nodes 20 to 45. This results in a
differential elevation of 2.75' between the actual
attachment of the support and the coded location. This
difference would yield fictitous vertical thermal loads
between node 5 and 40. To negate this effect, a dummy
vertical member is coded from node 40 to 41 (-2.75’) with
the same properties as the attached p1p1ng Restraint no.
5 is modeled at node 41.

The four pipe whip restraints, 1 to 4 (ref 11b and 14), are
conservatively not included in the piping analysis. They
are gapped to accommodate the thermal displacements but
would provide some seismic and dynamic restraint.
Accordingly, the seisimic and dynamic results of the
analysis are conservative.
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12. Summary of Analyses
a.d 3762, Run 001, dated 2/23/93
Evaluates all loading conditions with all supports functioning.

Results - Pipe stresses acceptable for all loading conditions.
Restraint no. 5 (node 41) uplifts due to dynamic loading.

SSE load on support S2A (node 105, 72kip, Grinnell, 6" bore,
Fig. 200, hydraulic snubber) exceeds snubber capacity by

only 1.5%.

Load = 114.3 kips > 112.6 kips per Attachment 2. Note that
upset condition load of 61 kips is < the capacity.

This small SSE overload can be attributed to the
conservatism in the ARS envelope. The piping in the Turbine
Building (TB) is located at approximate elevation 154’ which
is very near the ARS elevation of 150‘. Significantly :
higher accelerations exist at the next ARS elevation of 165’
which was enveloped in this analysis. The significant
effect of the 165’ TB ARS, on snubber S2A, is demonstrated
in study analysis JOB 7541 discussed below. Note that with
the exception of snubber S2A which is addressed by Job 7541
all piping, supports and components are qualified using the
TB ARS at elevation 165’.

b.Job 382 Run 002, dated 2/23/93
Same as Job 3762 except Restraint no. 5 (node 41) is
conservatively considered non-functioning for all loading
conditions due to uplift.

Results - Pipe stresses acceptable for all loading conditions.
Loads on snubber support S2A (node 105) are within capacity.




D O N AN =

N NvMN N - wh wt wd b mh wh wh wb ek

§&62 8RR 2888BY8RREBR2EES

25010.68

STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

app-\

CALCULATION IDENTIFICATION NUMBER

JOB NUMBER DIVISION & GROUP CALCULATION NO. [OPTIONAL TASK CODE

N/A

PAGE
15A

03040 NP(C) PM~-786 |-} K.

NOTES;

12.

C.

Summary of Analyses (cont’d)

Job 754 Run 008, dated 3/24 study analysis

Oonly evaluates the faulted condition using the piping model
from Job 3762 and excluding TB ARS at elevation 165’. The
purpose of this study analysis is to demonstrate the
significant effect the TB ARS at elevation 165, has on
snubber S2A. .

Results - The load on snubber S2A was reduced from 114.3
kips to 86 kips. It is based on this significant load
reduction and the discussion included with Job 3762 that the
load on snubber S2A is considered not to be overloaded by
1.5% but rather loaded to its capacity of 112.6 kips.

Job 4 u 23 d ‘

The piping model for Line D (Job 3821) is modified to
reflect the vertical support arrangement on Lines A and B as
discussed in note 5. The purpose of this analysis is to

' generate seismic and dynamic loadings for Line A supports

H41 and H42 and Line B supports H27, H28, H29, and H30 for
evaluation as required for the resolution of OI-PB-024 (See
Objective). Note that thermal and deadweight loads from
the previous analyses can be used (see Attachment 4). A
piping model representative of lines A and B is obtained by
coding Line D rigid hangers H7 and H9B as "spring hangers"
with stiffness = 1.0 1lb/in and with an applied force equal
to the deadload on the rigid hangers from Job 3823.

Results - Seismic and dynamic loads representative of those
on hangers H27, H28, H29, H30, H41, and H42 have been
generated. Due to the similarity between the 4 main steam
lines addressed in note 5, the loads on the subject supports
can be obtained from the corresponding Line D supports as
follows: H27 see H3

H28 see H4

H29, H41 see H5

H30, H42 see H6

Detailed.information is provided in Attachment 4.
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13. This calculation fulfills the requirement of screening

14.E

calculation PM-777 (ref. 24) to do further evaluation of the
impact of rerated conditions on the Main Steam piping.

al i of Additji fo i IV _Poppet Ase

Due to the close proximity of the MSIV to the penetration
anchor (node 5), the additional poppet assembly weight will
only impact the span from the anchor to the valve. The
additional 550 1lb represents approximately a 5% increase
over the weight of the MSIV and piping to the anchor.

MSIV = 10075 1b 2.583’ of piping = 746 1b

550/ (10075+746) = .05

The critical location impacted by this change would be the
anchor at node 5. The impact on this node is addressed
below. Note that this small additional weight will not
significantly impact the valve accelerations on page 32.

Increase deadweight stress by 5%, and using a safety
factor of 1.5, increase dynamic stress by 7.5%.

" The stresses at node 5 for Job 3762 are more than 7.5% less

than the maximum stresses shown on pages 28 and 29.
Therefore there is no impact.

The stresées at node 5 for Job 3823 are evaluated as follows
and documented on pages 30 and 31.

Design press. stress= 6674 psi, Peak press. stress= 8003 psi
8003 - 6674 = 1329 psi

EQllé (10033-6674)*1.05 + 6674 = 10,201

EQ12U= (19268-10033)*1.075 + 10201 + 1329 = 21457 < max on p30

EQl4= 11546 + (10201-10033) = 11,714
EQ12F = (24701-10033)*1.075’+ 10201 + 1329 = 27,298

The conclusions of the penetration load evaluation on page
34 are not impacted, even with an additional 550 l1lb, given

‘the large magnitude of the existing loads.
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DESIGN INPUT
FL TRANSTE L I REF 7
THTAPE = 019576
THFILE = 3
Total Integration Time = 3.0 sec
Integration Time Step = .001 sec
Damping = .5 % :
Cutoff Frequency = 200 HZ
Pipe
Segment Curve  Node Direction
No. No.
1-7 7 10 -Z*
1-8 8 15 -2
1-9 9 65 -Y
1-10 10 110 -2
1-11 11 260 +X
1-12 12 345 -2
1-13 13 360 -X
* A scaler of .25 is applied to the load from segment
1-7 to address the ratio of the segment length
included in this model vs. the total segment length.
Segment length from node 5 to 15 = 6.166 '’
Total segment length considered in reference 7 = 24.67 '
6.166/24.67 = 0.25




NUPIPE-SW_ME-110 . STONE & WEBSTER ENGINEERING CORPORATION %53/93 PAGE 10

_VER 06 LEV 03 3762 RO170001

PECO PBAPS UNIT#2 03040-NP§§)’PH47§5/(RERATE) MS "D" CONTMT TO TSV

UNIFORM SUPPORT MOTION SEISMIC RESPONSE SPECTRA SET 1 ( REF>
AMPLIFIED RESPONSE SPECTRA (ARS) - RB EL.135'-165',TB EL.150'- ‘165'.5% DAMPING

X-EARTHQUAKE Y-EARTHQUAKE Z-EARTHQUAKE
PERIOD ACCELERATION PERIOD ACCELERATION PERIOD ACCELERATION
(SEC) (6) (SEC) (6) ' (SEC) (@)

0.010 0.120 : 0.010 0.100
0.033 0.120 0.033 - 0.100

.037 0.150 0.037 0.150
0.045 0.200 0.045 0.230 N\
0.077 0.330 N 0.071 0.360 (. B\)
0.100 0.600 ¢ %¢%.) 0.091 0.840 (. &8)
0.111 1.920 (} .42 0.095 1.890 {}.01?
0.125 1.920 () .42 0.111 1.890 \.og)
0.133 ~  2.270 0.118  0.930 (.58)
0.164 2.270 0.122 1.090
0.167 2.090 0.133 2.270
0.196 0.640 : 0.164 2.270
0.244 0.360 0.167 2.090
0.435 0.290 0.196 0.640
0.833 0.290 0.238 0.390
1.220 0.130 0.500  0.390

~10.000 0.000 0.769  0.360 C-ZLB
1.250 0.120
10.000 0.000

VAWEs i 3_ At ACELLLATDOS VSED ) STUOY ANALISIS T0B T4 Ann PEPLLSEST Tre
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NUPIPE-SW ME-110 _STONE & WEBSTER ENGINEERING CORPORATION
VER 06 LEV 03 _ —
PECO PBAPS UNIT§2 03040-NPLE)<PM-786 (RERATE) MS "D" CONTMT TO TSV

UNIFORM SUPPORT MOTION SEISMIC RESPONSE SPECTRA SET 2 ([ €F.3.Y
AMPLIFIED RESPONSE SPECTRA (ARS) - (2/3) GROUND SPECTRA™ .5% DAMPING

X-EARTHQUAKE Y-EARTHQUAKE Z-EARTHQUAKE
PERIOD ACCELERATION PERIOD ACCELERATION PERIOD ACCELERATION
(SEC) (6) (SEC) (6) (SEC) (6)
0.000 0.043
0.025 0.043
0.033 -0.060

0.050 0.087
0.100 0.113

0.111 0.122
0.125 0.133
0.143 0.153

0.167 0.167
0.182 0.173
0.222 0.173
0.250 0.167
0.333 0.153

2/23/9
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1. insulation weight includes:

Ib for aluminum jacket on 267 pipe.
.2 Ib for aluminum jacket on 14” pipe.
0.8 Ib for aluminum jack
0.6 Ib for aluminum jacket on 4” pipe.

2. Item 3 Is a dummy cross section for modellng of the AOV stem.
3. This item is not modeled in the analysis. [t is only used to calculate the weight contribution of the decoupled 4” branch pipe.
4. tnom = tmin/.875 = .950/.875 = 1.086 accounting for manufacturers tolerance of 12.5%.

45010.65 Avl. |
CALCULATION IDENTIFICATION NUMBER
JOB NUMBER DIVISION & GROUP CALCULATION NO. OPTIONAL TASK CODE PAGE
03040 NP (C) MM -786 /-/ £.] N/A 20
P
DESIGN INPUT | | |
CROSS SECT|0NAL PROPERTIES { REFERENCE 2, 5, 6)
ITEM | svsteM | PIPE NOM.] SCH.| OD | WALL| PIPE | CONTENTS INSULATION TOTAL
NO. | wo. CLASS | DIA. aN) | THIC | wr. TYPE WT. TYPE THK. WT.(1) | WT.
(N) | (MFT) (HFT) | my (KIFT) | (#IFT)
1 1 DB/DBN| 26 N/A | 26.00| 1.086| 289 STEAM N/A | 3.5 28 317
' ' (4)

2 1 DB 6 80 6.625| .432 | 28.6 WATER 11.3 I 3.5 10.6 50.5
3@ | 1 DB 26 NA | 26.00] 1.086| N/A N/A N/A N/A N/A N/A 0
' (4)

4 1 DB 14 | 80 | 14.00| 750 | 106 | sTEAM | N/A | 35 17 123

5 1 N/A 28 N/A | 28.00] 1.375] N/A 'STEAM N/A N/A N/A N/A 0
(3) r DB 4 80 450 | .337 15 STEAM | N/A 1 2.5 5.3 20.3

Notes:
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DESIGN INPUT '
BASIC ANALYTICAL DATA (REFERENCE 1b.c. 4.5)

LOAD| MODE/ MATERIAL E(C) E(H) S(C) S(H) OPER. THERMAL DESIGN DESIGN
CASE| NOP *E6 *E6 *E3 *E3 TEMP. GROWTH PRESSURE| TEMP.

15.0

2 1/1 A-672 GR.B-70| 29.90| 27.04 17.5 17.5 8§51 .04120 1118 583
Class 22 (3)

2 1/2 A-106GR.B 27.90| 26.04 15.0 18.0 551 .04120 1115 583

3 2/1 A-672 GR.B-70] 29.90 | 26.82 17.5 17.5 583 .04433 1115 583
Class 22 (3)

3 212 A-106GR.B - 27.90| 25.82 15.0 583 .04433 1115 583

(1) 1337 is the maximum operating pressure.

(2) Mode 1 is normal operating, Mode 2 is maximum operating.
(3) Note that previous main steam stress calculations 1-1T and BP-TOP-2 (ref 20) identify the pipe material as A155
KC70. The material shown above is per reference 4. This difference is of no consequence since both materials have

the same properties and allowable stress.

(4) Reference 1c is used for the allowable stresses for material A-672 GR. B-70 Class 22 since this is the first year of
the ANSI code in which this material appears.




NUPIPE SH HE 110
VER O

ORTHOGONAL RESTRAINTS

© NODE GROUP  TYPE

5 1 ANCHOR
75 1 RESTRAINT
100 1  RESTRAINT
105 1 SNUBBER
125 1 RESTRAINT
140 1 RESTRAINT
170 1 RESTRAINT
210 1 RESTRAINT
240 1 RESTRAINT
250 1 SNUBBER
275 1  RESTRAINT
305 1 'RESTRAINT
325 1  RESTRAINT
340 1 RESTRAINT
370 1 RESTRAINT
390 1 RESTRAINT
390 1  SNUBBER
41 1 RESTRAINT
480 1 ANCHOR

STIEAESS AT \SPlanilc HAWJGERS 15 PER REF 12.6/18 . ALL DTHER. SUpporTS

SYSTEn ZESTAANTS FC OTHER. Anlgeyses DiFFER Frion THET Srfows 48adE 49 Fottodls:

Jos

3823

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT2 03040-NP(C)-PM-786 (RERATE) MS "D® CONTMT TO TSV

TRANSLATIO%AL (LBF/IN) 7

1.E+08

1.E+08 _

1.E+08
1.E+08

SYSTEM RESTRAINTS

1.E+08 1.E+08 1.E+10 1.E+10
1500.
2160.

1.E+08
1.E+08
1.E+08
1.E+08
1.E+08
1.E+08

1.E+08 - 1.E+10
1.E+08 , 1.E+10

1.€+08 1.E+08 1.E+10 1.E+10

D%m RTI0n]

ROTATIONAL (IN-LBF/RAD)
X Y z

1.E+10

1.E+10
1.E+10

MOE D] (REsT #5) NOT modELED

2/23/93 PAGE 24
JoB 3762  RO170001

MARK NO.
FLUED HEAD PEN N-7D
1DB-H1

1D8-H2
108-52A
1DB-H3
1D8-H4
1DB-H5
1DB-H6
1DB-H7
1DB-S7A
108-H98
10B-H10
1DB-H11

RESTRAINT 5.
H.P. TURRE (Nw‘\

e Bitord

22d v

e

/-



NUPIPE-SW ME-110 STONE & WEBSTER ENGINEERING CORPORATION 2/23/93 -PAGE 25

VER 06 LEV 03 Jod 3762  R0170001
. PECO PBAPS UNITJ2 03040-NR{€)-PM-785 (RERATE) MS "D" CONTMT TO TSV
NODAL LOADS
STATIC FORCES ( RefF 17.) |
THERMAL " FORCES_(LBF) MOMENTS (FT-LBF)
NODE  MODE X Y 2 Y a
' (v
75 () 1 0. 8887. 0. 0. 0. 0. c‘;
100 (42) 1 0. 6125, 0. . 0. 0. ~
305 (H0) 1 0. 8697. o. 0. . 0. é
325 (W) 1 0. 6434, 0. . 0. 0. 0.
340 (1)1 0. 8571. . 0. 0. 0. >
370 (M52 0. 7200. 0. 0. 0. 0. >
_ A ~
G
h
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—
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STONE & WEBSTEH ENGINEERING CORPORATION

CALCULATION SHEET
45010.65 Arw. )
TALCUCATION IDENTIFICATION NUMBER
JOB NUMBER DIVISION & GROUP CALCULATION NO. o OPTIONAL TASK COD| PAGE
03040 NP (C) PM._-—786 /~/ L. | 'N/A 4

DESIGN INPUT :
STRESS INTENSIFICATION FACTORS

.1 TAPER TRANSITION 1.9 5,10, 390
20(3) -
2 ANSITEE i=.9/(4.4U/r)*(2/3) r= mean radius of run pipe
oD t
A) 26 1.086 1.70 355

3 BRANCH CONNECTIONS
Rm/Tr<=50 , rm/Rm<=0.5

I= 1.5(Rm/Tr)~(2/3) (r\'mIRm)‘(1 12) (T°b/Tr) (r'mirp)

Rm= mean radius of run pipe

RUN BRANCH r'm= mean radius of branch pipe
oD Tr oD Tb Am  'm p Rmv/Tr rm/Rm LIMITS rp= outer radius of branch pipe
A) 267 N/A 6" 8SCH80 = 1.41 385 (2)
26.000 1.086 6.625 0.432 12457 3.0965 3.313 11.47 0.25 OK
B) 26 N/A 4" SCH80 : i= 0.80 USE1.3 ]380
26.000 1.086 4.500 0.337 12.457 20815 2250 11.47 0.17 OK
C) miscellaneous small bore instrumentation connections ’ i= USE1.3 360, 365, 370

REFERENCES: 1b (ANSI 1973)

NOTES: .

1) SIFs FOR BUTT WELDED ELBOWS, ARE CALCULATED IN NUPIPE PER REF ABOVE.

2) THE SIF FOR THE 6" DRIP LEG ATTACHED TO THE 26" ELBOW AT NODE 35 IS CONSIDERED TO
BE THE PRODUCT OF THE INDIVIDUAL SIFs.

ELBOW SIF = .9/(TR/r*2)*(2/3) = 2.14
BRANCH SIF = 141
SIFPRODUCT = 3.02% X TS S$1F 15 CoBED 00 menmgsl B5-40. TueRErpee A

.. SE DF 302 'S ALSO o DERED Av TRUNNID.) Fol RESTRAVT ND. 5

3) ELBOW SIF, PER NOTE 1 ABOVE, OF 2.14 EXCEEDS TAPER SIF.
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STONE & WEBSTER ENGINEERING CORPORATION

NCE D G 1

Welght of AOV 086D is 10,075 1lb per reference 16. Weight

distribution is per assumption 1. SE& NOTE /% Pe Aoomon i~ A
' WEI1orv of- 58D /b

Weight contribution of a decoupled branch line is

approximated as the weight of 1/2 of a standard deadweight

span per ref 6. Weights are rounded to the nearest 10 lb.

Line OD Std Stm Span Weight 1/2 Span Weight

(in) (£t) (1b/ft) (1b)
4 17 20.3 170
14 32 123 1970

Approximate weights of pipe whip restraint attachments to the piping
are based on pipe restraint detail drawings (ref. 14). These weights
‘are summarized below. )

restraint/node weight description

2, 3, 4 1080 clamp = 380

(54, S6, 76) ~ (4) 3" lugs = 475
(4) 6-1/2" lugs = 220
misc. hardware =. 5

h 170 - clamp = 102

(82) lug = o 68

CALCULATION SHEET
45010.65 App - |
CALCULATION IDENTIFICATION NUMBER
[~ JOBNUMBER | DIVISION & GROUP CALCULATION NO. OPTIONAL TASKCOD| PAGE-
03040 NP (C) PM _-—766 /- K. N/A 25
——
DESIGN INPUT
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Approximate weights of pipe support attachments to the piping are

based on pipe support detaill drawings (ref.

12),

and support vendor

catalog (ref. 18). These welghts are summarized below.
support/(node) weight description
R5 (40) 580 20" SCH 80 trunnion 2.78°long
H1,H2,H11,H12 109 - clamp
" (75,100,325,340)
S2A (105) 620 plate box around pipe = 467
1/2 72K snubber = 146
misc. hardware = 7
H3 (125) 330 2 channels @ 11.5#/ft, 4 ft long = 93
plate steel = 115
1 strut = 86
u-bolt = 28
misc. hardware = 8
H4,H5,H6,H7 ,H9B 300 clamp = 272
(140,170,210, 1/2 strut = 27
240,275) misc. hardware = 1
STA (250) 1450 plate box around pipe = 836
1/2 200K snubber = 515 *
4 rods = S0
misc. hardware = 49
H1Q0 (305) 162 clamp
H13 (370) 220 steel = 108
saddle = 45
rod = 27
u-bolt = 28
misc. hardware = 12
* Welght of a 200K snubber was unavailable from reference 18

therefore 1/2 the welght of a 200K snubber 1s considered equal to
the weight of a 100K snubber.

Weights are shown in the Input Data'Echo section (Attachment 1)
on lines beginning with "CWE".

CALCULATION SHEET
45010.85 AfP.
CALCULATION IDENTIFICATION NUMBER

JOB NUMBER DIVISION & GROUP CALCULATION NO. OPTIONAL TASKCOD| PAGE

03040 NP (C) M- 786 -/ <& l N/A tb
//.'

DESIGN INPUT

NCE 1




STONE & WEBSTER ENGINEERING CORPORATION

AX STRESS SUMMARY

CLIENT : J.0. 03040.24.54.0

REPORT OR AX O3040-NpieyPA-786

-——— o o A e " o o - = s > W A o -

-
REF. DRAWINGS ‘ISS/REV

- - . = - - B i

LOADING CONDITIONS ANALYZED

LOAD CASE -
NOMBER DESCRIPTION

1 DEADWEIGHT
2 THERMAL ANALYSIS (NORMAL) 551 DEG F
3 THERMAL ANALYSIS (MAXIMUM) 563 DEG F
4 = FLUID TRANSIENT DUE TO TURBINE TRIP
10 - OBEI  MAX OF ABS(X+Y) OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
1 SSEI  MAX OF ABS(X+¥) OR ABS(Y+Z) SSE EARTHQUAKE COMBINATIONS

COMPUTER RUN DATE SUBMITTER
R0170001  2/23/93 F.CAPUANG

PECO PBAPS UNIT#2 03040 NP(C) PM-785 (R
ERATE) "D* CONTMT T

;

A
¥

[_ch Loy e



STONE & WEBSTER ENGINEERING CORPORATION PAGE OF COMPUTER RUN DATE SUBMITTER
: R RG170001 2/23/93  F.CAPUANO
AX STRESS SUMMARY

CLIENT J.0. 03040.24.54.0 PROB.

PIPING SYSTEM Ms "D" (CONTMT TO Tsv) 7 PECO_PBAPS UNIT#2 03040-NP(C)-PM:786 (R
e ERATE) MS "D" CONTMT TO TSV
REPORT OR AX  03040-NP(C .
REF. DRAWINGS “Tss/REV DATE J08 3762 AW Suppokss Fidemodd
"""""""""" SEE ADTE 8
CLASS 2, 3, OR 4 MAXIWN STRESS LEVELS (PSI) - NORMAL/UPSET CONDITIONS
E(COLD}=  29.900 S c;:; , anipsrg
P-NO. = 1 S(H)= 1, SaolPSI S83 pea-F
POINT MEMBER  MAX. CALC.  ALLOWABLE
EQUATION NO. TYPE STRESS STRESS
" SUSTAINED - STRESS 170 RUN 621, < 17,600=( 5/1>
(EQUATION.8Y 1] »
OCCASIONAL STRESS 40 ELBOW 177%. <& 2’,000"6/'25’/’> 1775611327= /7085 < 7] 00d
(EwATIm M’lu 5 ) _2.,&30__....&_"“__ e et mate ¢ —————— b wm e om m i e e .
EXPANSION STRESS 260 ELBOW 3709. < .24’1250’(./ 253t - -
(EQUATION 10313
SUSTAINED PLUS 260 ELBOW we11. < 43,750=( 84 ‘5"—3
EXPANSION STRESS
(EQUATION 1Y / 4
ssc; = BASIC MATERIAL ALLOWABLE STRESS AT MINIMUM (G0LD) TEMPERATURE
S(H) = BASIC MATERIAL ALLOWABLE STRESS AT MAXIMUM (HOT) TEMPERATURE
OCeASRANAL 1 EXPANS IO |
Ea2vpy 40 Eusud 1909240327 < $2,50 = [.2(Sh +8a)

= 20,37)

W’ :
NoTE : \s7Ess (LJELS Fo THEC (ArB0n STEEL Dip teles 5;5;75&)
ARE | NSIeiFICAIT wWHE Conrpaiteg TO THE \IESSES
1 THE BALHILE O THE Dipidls. TiHERERLE A
SEpIrATE TABIATRN IS NIT PRAWED.

N |
ADDITIONA L PRESSUER STRESS DUE TO Mgumuden PRESSIHE af 133)p5¢
(1332-1m5) ¥ 26.00 [4x /086 = I329psc

/ \ ~J{?V

<3
’

-—



CLIENT

- 2y - -

STONE & WEBSTER ENGINEERING CORPORATION
AX STRESS SUMMARY

PAGE OF

J.0. 03040.24.54.0 PROB.

- - ———- T o -

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

-
P e L L D P
- - > -

- -

Em; <83pes-F

ALLOWABLE
STRESS

21945, < 3/,500 = /‘3(‘Sl’>,

COLD) TEMPERATURE
HOT) TEMPERATURE

REPORT OR AX  03040-NP
REF. DRAWINGS ISS/REV
CLASS 2, 3, OR 4 mxmun STRESS LEVELS (psn - FAULTED CONDITION
E(cowi= ' . ; 217,50
P-NO S H)= 19500
POINT 'MEMBER MAX. CALC.
EQUATION NO. TYPE STRESS
|~ SYSTAINED—SFRESS et PO RUN———eree BB Er—
——EQUATION-8)—
OCCASIONAL STRESS - 390 RUN
(EQUATION &7z F
sic; = BASIC MATERIAL ALLOWABLE STRESS AT MINIMUM s
S(H) = BASIC MATERIAL ALLOWABLE STRESS AT MAXIMUM

COMPUTER RUN  DATE
RO170001  2/23/93

SUBMITTER
F.CAPUANO

PECO PBAPS UNIT#2_ 03040- NP(C) -DM=786 (R
RATE) MS *D" CONTMT TO T

g8 3762

21745 +/329 =

23,2714 <3,800

t IV

/

. )‘\’?’)

[ =1

.



STONE & WEBSTER ENGINEERING CORPORATION

PAGE OF
AX STRESS SUMMARY
CLIENT ' J.0. 03040.24.54.0 PROB.
PIPING SYSTEM MS "D" (CONTMT TO TSV)
REPORT OR AX ~_03040-NP P(C)-PH-786 '
REF. DRAWINGS ISS/REV DATE
CLASS 20 3, OR 4 MAXIMM STRESS LEVELS (PSI) - NORMAL/UPSET CONDITIONS
P-NO. = 1 s H;-,;,sm B 5830
POINT MEMBER  MAX. CALC.  ALLOWABLE
EQUATION NO. TYPE STRESS STRESS
19,201
SUSTAINED STRESS 5 RUN 106837 17,800 &
(EQUATION.8)//
‘OCCASIONAL  STRESS 35 ELBOW w12, < 24500
(EQUATION 92U
EXPANSION  STRESS 260 ELBOW ane. <« Ll,250
(EQWATION 40773 7Y oo .
SUSTAINED  PLUS 5 RUN e, < 43 A
EXBANSION STRESS
(EQUATION 137 ;4
_EQizdriy .35 Fif,&eg__z_lbw?tﬁ_?k 2,500
S(C) = BASIC MATERIAL ALLOWABLE STRESS AT MINTMUN % 1doLD) TEMPERATURE
S(H) = BASIC MATERIAL ACLOWABLE STRESS AT MAXIMUM (HOT) TEMPERATURE

X Sg¢ NOTE 1400 Pg 1531@

COMPUTER RUN DATE SUBMITTER
R0170002 2/23/93  F.CAPUANO
e
PECO PBAPS UNIT#2 03040 NP( )= 86 (R
ERATE) MS "D" CONTMT T

\JoR 3823 Fesr. .S~ nor- FCTItn oo

20132+132 7= 2) 46! < 2,50

)

o¢d

] !



CLIENT

- e -

EQUATION

—SUSTAINED—STRESS— 65— AUN

STONE & WEBSTER ENGINEERING CORPORATION

AX STRESS SUMMARY

J.0. 03040.24.54.0  PROB.

- - -

= - - - = - - - S > 4B - - -

29.900 _ S(C)=

%6 u%i OR 4 mxmun STRESS LEVELS ‘?.,Q - rauuso CONDITION
N, = 1 S{H)= n,:ao PSI ST DEG-F

POINT MEMBER CALC. ALLOWABLE

NO. TYPE STR SS

STRESS

10033

~{EQUATION-8)—

OCCASIONAL STRESS 5 RUN 24701, < 3/ a
(EQUATION.9¥ )2 ¢ 37,50

Sth)

BASIC MATERIAL ALLOWABLE STRESS AT MINIMUM
BASIC MATERIAL ALLOWABLE STRESS AT MAXIMUM

E

COMPUTER RUN DATE SUBMITTER
R0170002 2/23/93  F.CAPUANO

PECO PBAPS UNIT#2 03040- NP(
ERATE) MS "0" CONTMT TO T

2¢(+132% =

JoB 3323

F 4
27238

W <3/ 5ao

COLD) TEMPERATURE
HOT) TEMPERATURE

¥ ¢ dote 14 00 pgigQ

C/PH785 (R

/?/ ‘ ‘ ‘J,Jvl
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STONE & WEBSTER ENGINEERING CORPORATION

CALCULATION SHEET
45010.65 , App .\
CALCULATION IDENTIFICATION NUMBER
JOB NUMBER DIVISION & GROUP CALCULATION NO. . OPTIONAL TASKCODE | PAGE
03040 NP (C) M -—786 '~/ A N/A 32

SYSTEM ACCELERATIONS:

-

The accelerations at the body (node 25) and the operator
(node 30) of AOQ 086D are less than 0.5 g in each of the
global directions for the following independent UPSET
loading conditions: OBE and Fluid Transient

Note that SSE accelerations = 2.4*0BE accelerations

These accelerations are judged acceptable based on
their very small magnitude (i.e. resultant
acceleration is less than 1g for the upset condition.)
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STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

Displacements in excess of 2" are highlighted below for
information. Only the maximum displacement and node in a

given vicinity of piping are identified. Detailed displacement
data at non support locations can be obtained from the computer
run microfiche, Attachment 5. Detailed displacements at support
locations can be obtained from the pipe support summary section,
beginning on page 36.

Range of nodes with

displacements
Loading exceeding 2" in Maximum Displ ode
Condition vicinity of maximum x ‘ Y z
OBE 160-205 ' 2.4"(185)
SSE : 135-230 5.8"(185)
Thermal 100-140 2.5"(115)
(583F) 160-390 _ -6.7"(265)

315-390 _ 3.2"(345)

Note that displacements due to fluid transient are less than 2"
in each global direction at all locations.

The above displacements are judged acceptable since adequate
clearance exists between main steam lines A, B, ¢, and D and
between the lines and structural components based on main steam
piping drawing M-175 (ref. 11C).

45010.65 Apé-)
CALCULATION IDENTIFICATION NUMBER
‘ JOB NUMBER DIVISION & GROUP CALCULATION NO. OPTIONAL TASKCODE | PAGE
03040 NP(C) PM - 786 /-1 A N/A a3
IPING LA :




STONE & WE'BSTER ENGINEERING CORPORATION
CALCULATION SHEET

46010.86 App. |
CALCULATION IDENTIFICATION NUMBER
JOB NUMBER “DIVISION & GROUP CALCULATION NO. OPTIONAL TASKCODE | PAGE
03040 NP (C) PM_~786 /-/ £.| N/A 34
| ke NoTE (& Fos B0 Lm0
PENETRATION N-7D EVALUATION: __ 9 domedd muN sliboft. . | 8\
1~ ’ L .
LOADS FROM RM-786 (Pipe Support Summary Section) - - ' oo | A
PEN. 7D FORCE (LB) "MOMENT (FT-LB)
FX FY FZ MX MY MZ
oW (5) 14 -19374 -1 99833 330 -1491
THERM 583  (5) 926 -1622 -792 31136 7523 -10636
FT+ (5) 13806 43697 30473 221335 123683 ‘ 166921
-159087
FAULTED+ 25701 17582 31536 211632 253499
FAULTED- 24775 -57952 -32350 ~203449 -267117
LOADS FROM PREVIOUS ANALYSES 1-1W,S,T, D-007 (ref 20, 22)
PEN. 7D FORCE (LB) MOMENT (FT-LB)
FX | FY FZ MX MY MZ
LOAD NODE
DW ] (5) 26 -15543 -17 115971 735 ~1735
THERM 583  (5) 868 -698 -730 19015 7998 -9767
FT+ (110) 76482 19479 10029 1107900 683604 406132
FT- (110) -76482 -19479 -10029 | -1107900 -683604 -406132
OBE (133) 3987 8460 13132 97319 37999 44608
SSE (133) 9569 20304 31517 233566 91198 107059
UPSET+ 77378 3936 13115 | 1242886 | 692337 | 404397
UPSET- -76456 -35720 -13879 -991929 -682869 ~417634
FAULTED» 10463 4761 31500 368552 99931 105324
FAULTED- -9543 -36545 -32264 -117595 -90463 -118561
-1
RATIO OF UPSET LOADS (PREVIOUS ANALYSES/RM=Z86) _ A
UPSET+ ' 5.2 0.2 0.4 3.5 5.3 24
UPSET- 5.1 0.7 0.6 14.2 5.3 2.4
Notes:
1. FT loads from calc D-007 are only tabulated/summarized in one direction.
Therefore they are considered to be +/- in this evaluation.
2. The upset condition loading from the previous analyses is the dominant loading
condition. ‘
3. The impact of power rerate on the penetration loading is negligible as seen by

the significant fluid transient loading from the previous analyses for the Fx, Mx,
My, and Mz components. The significant load for these components is
considered to offset the increase in the Fy, and Fz components.



STONE & WEBSTER ENGINEERING CORPORATION

CALCULATION SHEET
45010.68 _ Aps. )
CALCULATION IDENTIFICATION MBER
JOB NUMBER DIVISION & GROUP CALCULATION NO. OPTIONAL TASKCODE | PAGE
03040 NP(C) PM—~T786 /-/ A.) N/A 35

MAIN STEAM STOP VALVE NQ. 4 EVALUATION:

1)
LOADS FROM PM-786 (Pipe Support Summary Section)

'MSV-4 FORCE (LB) MOMENT (FT-LB)
FX FY FZ MX MY [Y74
LOAD NODE
FT+ (390) . 13806 847 30473 3420 123683 166921
FT- (390) -13471 -1046 -21755 -3742 -129237 -159087
OBE (390) 7181 3488 8904 9790 160197 - 59496
SSE (390) 17234 8371 21370 23496 384473 142790
LOADS FROM PREVIOUS ANALYSES 1-18, D-007 (ref 20, 22
'MSV-4 FORCE (LB) MOMENT (FT-LB)
: FX FY FZ MX MY MZ
LOAD NODE
FT+ @ 18616 123 19518 5079 3591361 19520
FT- @ -18616 -123 -19518 -5079 | -3591361 -18520
|OBE (29) 3002 8586 7133 20970 188440 222040
SSE (29) 7205 20608 17119 50328 452256 532896
-]
RATIO OF LOADS (PREVIOUS ANALYSES/PM-786)
UPSET+ 1.3 2.5 0.6 2.1 22.4 1.3
UPSET- 1.4 25 0.9 21 22.4 1.4
SSE 0.4 2.5 0.8 2.1 1.2 3.7
Notes: ' ' _
1. " FT loads from calc D-007 are only tabulated/summarized in one
direction. Therefore they are considered to be +/- in this evaluation.
2. Only dynamic loads are addressed in this evaluation since maximum
temperature is unchanged at 583F and the differences in deadweight loading
would only be due to modeling techniques and not due to power rerate
conditions. . _
. 3. Calc 1-1S models all four main steam loops together and therefore does \
not have the MSYV inlet directly restrained as is done in PM-786. /'~ ! A
Therefore member loads at node 29 from member 29 to 34 are used in this
evaluation.
4. The impact of power rerate on the MSV—4 loading is negligible as seen

by the significant FT or seimic toading from the previous analyses for
the Fx, Fy, Mx, My, and Mz components. The toad for these components
is considered to offset the increase in the Fz component.
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STONE & WEBSTER ENGINEERING CORPORATION

CALCULATION SHEET
4501065 APl \
‘ ~_ CALCULATION IDENTIFICATION NUMBER
JOBNUMBER | DIVISION & GROUP CALCULATION NO. GPTIONAL TASKCODE | PAGE
03040 NP(C) PM_~786 /-] A-) N/A 36
PIPR PO! AD :
JOB Description ‘ ' Pages
3762 All supports functioning 37-54
3823 Restraint no.5 non-functiohing (uplift) 55-71

NOTES:
1. Cold loads, applied at spring hangers for deadweight
analysis, are shown on page 23 of this calculation.

2. Pipe support evaluation shall use the maximum loading
from JOBS 3762 and 3823. - :

3. Load combination LC#2 is erroneously identified as
using the maximum value of DWT or (DWT + TH NORMAL).
Actually, load combination LC#2 only uses the
algebraic sum of DWT + TH NORMAL. If another load
combination is desired the individual loads (i.e. DWT,
THERMAL, FT, OBE) must be recombined manually.

4. 200 kip Grinnell snubber S7A (node 250) restrains both
lines C and D. Therefore the load must be doubled for
evaluation of the support. This is noted on pages 47, 64.
Note that twice the maximum faulted load (2*108.4 = 216.8
kips) is within the capacity of the snubber (1.33*%200=266
kips). The 1.33 factor applied to the normal capacity of
the snubber is conservatively based on the smallest ratio
of faulted to normal snubber capacities specified in
Attachment 2 (Grinnell load data sheet).




NUPIPE SW ME 1i0

VER 06 LEV

91.350 17. 12 52
FeAAAA Ak R A Aok
* POINT NO. § *

* FUNCTION: ANCHOR *
sk ik dodnrrinionk

GLOBAL HINIHUH CLASS 2 STRESSES (PSI)
: Q.8 £Q.9 £Q.10 EQ.11
7027. 14378. 763. 7796.
LOAD (PSI) FORCES (LBF) MOMENTS (FT-LBF) DEFLECTIONS (IN&
TYPE CASE MNS FX FY MY ox oY Z
OWT 1 353. 1. -9727. -6. 10411. 330. -1265. 0.00 0.00
OBEI 10 4967. -10317. -15399. -11849. -57456. -84908.  -106246. 0.00 0.00
OBEA NOT SPECIFIED .
SSEI 11 11921. -24761. -36956. -28438. -137894. -203779. -254990. 0.00 0.00
NORM 2 715, 859. 2743. -734. -10457. 6992. -9786. 0.00 0.00
THERANC 3 769. 924. 2951, -790. -11251. 7523, -10529. 0.00 0.00
ocCMaX 4 7351. -14907. 43697. 30473. -167789. -129237. 166921. 0.00 0.00
OCCMIN 10496. -31634. -21758. 121252. 86617. -~108247. 0.00 0.00
MODFLEX 15 567. 87¢6. -9727. -741, 10411, 7322. -11051. 0.00 0.00
MODFLEX 17 7782. -15777. -50681. -31214. -167835. -136559. -177972. 0.00 0.00
MODFLEX " 18 12496. -25696. -466B3. -29235. -148304. -211632, -266785. 0.00 0.00
CASE DESCRIPTION TITLE
1 DEADWEIGHT DEADWEIGHT
10 1/2 SSE INERTIA OBEI MAX OF ABS X+ OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
11 SSE INERTIA SSEI MAX OF ABS X+ OR ABS YOZ SSE EARTHQUAKE COMBINATIONS
2 NORMAL OPERATING THERMAL ANALYSIS 551
3 THERMAL EXPAN + ANC MUMTS THERMAL ANALYSIS 883 - DEG F
4 TIME HISTORY DYNMIC FORCE FT = FLUID TRANSIENT DUE 0 TURBINE TRIP
15 MODFLEX LC#1 MAX. VALUE (DWT &D}IHTH NORM) )
17 MODFLEX LC#2 ABS. SUM(DWT OR s +TH N(RH) éOBEI OR FT)
18 MODFLEX LC#3 ABS.SUM{DWT OR (DWT+TH MAX),SSEI)

STONE & WEBSTER ENGINEERING CORPORATION
PECO PBAPS UNIT#2 03040-NP(C)-PM=786 (RERATE) MS "D CONTMT

PIPE SUPPORT SUMMARY

TO TSV

PAGE 1 OF 19
DATE 2/23/93

JOB NO. 3762
RUN NO. R0170001

* SUPPORT MARK NO. *
* FLUED HEAD PEN N-70 *
okt drAr A A A A A A A A

ook

GLOBAL DINATES

X CCORD Y COORD Z COORD
-11.00 138.15 45.00

ROTATIONS (RAD
RX RY ( &1

0.00 0.000 0.000 0.000
0.00 0.000 0.000 0.000
0.00 0.000 0.000 0.000
0.00 0.000 0.000 0.000
0.00 0.000 0.000 0.000
0.00 0.000 0.000 0.000
0.00 0.000 0.000 0.000
0.00 0.000 0.000 0.000
0.00 0.000 0.000 0.000
0.00 0.0 0.000 0.000



NUPIPE-SW ME-110 STONE & WEBSTER ENGINEERING CORPORATION , PAGE 18 OF 19

VER 06 LEV 03 P DATE 2/23/93
91.350 17.12.52 PECO PBAPS UNIT§2 03040-NP(C)-PM<786 (RERATE) MS "D® CONTMT TO TSV JOB NO. 3762
- RUN NO. R0170001
Toekkdokinick ki kiiokk ik ok
* POINT NO. 41 * PIPE SUPPORT SUMMARY * SUPPORT MARK NO. *
* FUNCTION: RESTRAINT * , ) * RESTRAINT #5 *
seririesiniriniriniirdriedokinieioior ik k. FrjedeieiriededeA sl ik ek kAR
N
GLOBAL MINIMUM CLASS 2 STRESSES (PSI) GLOBAL COORDINATES
' £Q.8 ~ EQ.9 £Q.10 EQ.11 ~ X COORD Y COORD  Z COORD
6674. 6674. 0. 6674, -11.00  138.16 55.38
LOAD (PSI) - FORCES_(LBF) MOMENTS, (FT-L8F ) o DEFLECTIONS (IN) ROTATIONS (RAD)
TYPE  CASE MNS FX FY 4 MX Mz oX ov . 0z RX RY
DWT 0. 0. -10837. 0. 0. 0. 0. 0.00 0.00 0.00 0.000 0.000 0,000
OBEI 10 0. 0. -15807. 0. 0. . 0. 0.03 0.00 0.02 0.001 0.001 0.001
OBEA NOT SPECIFIED '
SSEI 11 0. 0. -37938. 0. 0. 0. 0. 0.06 0.00 0.04 0.003 0.002 0.004
NORM 2 0. 0. -4390. 0. 0. 0. 0. 0.00 0.00 0.42 0.000 0.000 0.000
THERANC 3 0. 0. -472a. 0 0. 0. 0. 0.00 0.00 0.46 0.000 0.000 0.000
OCCMAX 4 0. 0. -40395. 0. 0. 0. 0. -0.04 0.00 -0.05 0.004 -0.001 0.002
OCCMIN 0. 32565, 0. a. 0. 0. 0.03 0.00 0.04 -0.003 0.001 -0.002
MODFLEX 15 . 0. -15227. 0. 0. 0. 0. 0.00 0.00 0.42 0.000 0.000 0.000
MODFLEX 17 0. 0. -55622. . 0. 0. 0. 0.04 0.00 0.47 0.004 0.001 0.003
MODFLEX 18 0. 0. -53498. 0. c. 0. 0. 0.06 0.00  0.49 0.003 0.002 0.004
CASE DESCRIPTION TITLE
1 DEADWEIGHT DEADWEIGHT
10 1/2 SSE_INERTIA OBEI  MAX OF ABS(X+Y) OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
11 SSE INERTIA SSEI  MAX OF ABS(X+Y) OR ABS(Y+Z) SSE EARTHQUAKE COMBINATIONS
2 NORMAL OPERATING THERMAL ANALYSIS ) 551 DEG
3 THERMAL EXPAN + ANC MVMTS  THERMAL ANALYSIS (MAXIMUM) 583 DEG F
4 TIME HISTORY DYNAMIC FORCE FT = FLUID TRANSIENT DUE TO TURBINE TRIP
15 MODFLEX. LC#L MAX. VALUE (ONT, (OWT:TH NORM))
17 MODFLEX LC#2 ABS. SUM(ONT OR [ DWT+TH NORM), (OBEL OR FT)
18  MODFLEX LC#3 ABS.SUM{DWT OR {DWT+TH MAX),SSET)

agd 1 0



NUPIPE SW_ ME- 110
VER 06 LEV 03
91. 350 17.12.52

**k*************ﬂ*****

* POINT NO. 75
* FUNCTION: RESTRAINT *
ededrdedrdoiooicAk ek Tk ki

GLOBAL
LOAD (PSI)
TYPE CASE MNS
oWt 1 324.
0BEI 10 1952.
OBEA NOT SPECIFIED
SSEI 11 4684,
NORM 2 504.
THERANC 3 543.
QCCMAX 4 3592.
OCCMIN
MODFLEX 15 810.
MODFLEX 17  4387.
MODFLEX 18 5378.
CASE DESCRIPTION

1 DEADWEIGHT =
10 1/2 SSE INERTIA

SSE INERTIA .
2 NORMAL OPERATING

3 THERMAL EXPAN + ANC MVMTS
4 TIME HISTORY DYNAMIC FORCE

MODFLEX
MODFLEX
MODFLEX

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT#2 03040-NP(C);9H‘7'8’5 (RERATE) MS "D" CONTMT TO TSV
/

PIPE SUPPORT SUMMARY

MINIMUM CLASS 2 STRESSES (PSI)
£0.9 £Q.10

€Q.8 . . E?.ll
6997. 10589. 543. 540.
FORCES (LBF) MOMENTS (FT-LBF)
FY: MY
-19. 0. 0. 0. 0. 0.01
-93. 0. o. 0. 0. 0.34
-224. -0. 0. 0. 0 0.81
865. 0. 0. 0. 0. 0.03
931. 0. 0 0. 0 0.04
-233. 0. 0. 0. 0. -0.56
176. 0. 0. g. 0. 0,37
846. 0. 0. 0. 0. 0.04
-1079. 0. 0. 0. 0. 0.60
-1136. 0. 0. 0. 0. 0.86
TITLE
DEADWEIGHT
OBEI MAX OF ABS X# OR ABS(Y+Z
SSEI MAX OF ABS X+Y Ong?S Y+Z

THERMAL ANALYSIS

THERMAL ANALYSIS
MAXIMLH

FT = FLUID mmsr NT DUE 0 TURBINE TRIP

LC#1 . VALUE Dwm NORM) )

LC#2 ABS SUM ow oa +TH NORM) . (OBEL OR FT)
LC§3 ABS.SUM{DWT OR (DWT+TH MAX),$SET)

DEFLECTIONS ( IN&
DX oY /3

PAGE 2 OF 19
DATE 2/23/93

JOB NO. 3762
RUN NO. R0170001

* SUPPORT MARK NO. *
* 1D8-H1 *
FT
GLOBAL éOOADINATES
COORD Y COORD Z COORD
-11.00 153.83 61.25

ROTATIONS (RAD
Ry 0

-0.01 0.01 0.000 0.000 0.000
0.06 0.25 0.001 0.001 0.001
0.15 0.60 0.002 0.002 0.003
0.58 0.75 0.001 0.0 .000
0.62 0.81 0.001 0.000 0.000

-0.16 0.73 0.001 0. 000 0.002
0.12 -0.53 -0.001 0.000 -0.001
0.56 0.76 0.001 0.000 0.000
0.72 1.49 0.003 0.001 0.002
0.76 1.41 0. 003 0.002 0.003

0BE EARTHQUAKE COMBINATIONS
SSE EARTHQUAKE COMBINATIONS

: ')Xﬂ.)

[od v
- |



NUPIPE-SW_ME-110

VER 06 LEV 03

91.350 17.12.52

AR A A A AR AAC KA Ak
* POINT NO. 100 *
* FUNCTION: RESTRAINT *
Fdrinire A A A ok

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNITj2 MOM-NP(C)-W (RERATE) MS "D" CONTMT TO TSV

PIPE SUPPORT SUMMARY

GLOBAL MINIMUM CLASS 2 STRESSES (PSl)
EQ. €9.9 £Q.10 Eg.
6706. 11156, 845. 551

LOAD (PSI) FORCES (LBF) MOMENTS (FT-LBF) DEFLECTIONS (
TYPE CASE MNS FY MY 0x DY
DWT 1 33. 0. ~56. 0. 0. 0. 0. 0.02 -0.03
OBEI 10 3965. 0. -169. . 0. 0 0. 0.03 0.08
0BEA NOT SPECIFIED
SSEI 11 = 9516.- 0. -405. 0. 0. 0. 0. 0.08 0.19
NORM 2 786. 0. 258. 0. 0. 0. 0. -0.04 0.12
THERANC - 3 845, 0. 277. 0. 0. . -0.04 0.13
QCCMAX 4 4449, a. -264. 0. o. g. 0. -0.06 -0.12
OCCMIN 0. 208. 0. 0. 0. 0. 0.05 0.10
MODFLEX 15 790. 0. 202. 0. 0. 0. 0. -0.02 0.09
MODFLEX 17 5239, . -466 0. 0. 0. 0. 0.08 0.22
MODFLEX 18 10364. 0. -626. 0. 0. . 0 0.11.° 0.29
CASE DESCRIPTION TITLE

1 DEADWEIGHT DEADWEIGHT

10 1/2 SSE INERTIA OBEI MAX OF ABS(X+Y) OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS

11 SSE INERTI SSEI MAX OF ABS(X+Y) OR ABS(Y+Z) SSE EARTHQUAKE COMBINATIONS

2 NORMAL OPERATING THERMAL ANALYSIS RHAL) 551 DEG

3 THERMAL EXPAN + ANC MVMTS THERMAL ANALYSIS (MAXIMUM) 583 DEG F

4 TIME HISTORY DYNAMIC FORCE FT = FLUID TRANSIENT DUE 0 TURBINE TRIP

15 MODFLEX LCsl . VALUE (WI’

17 MODFLEX LC#2 ABS SUM(DWT OR +TH NORH) éOBEI OR -FT)

18 MODFLEX LC#3 ABS.SUM{DWT OR (DWT+TH MAX), §s

PAGE 3 OF 19
DATE 2/23/93
JOB 2

NO. 37
RUN NO. R0170001

* SUPPORT MARK NO. *
* 1DB-H2 *
GLOBAL éOO&DINATES
X COORD Y COOR Z COORD
- -11.00 153. 83 91.39
IN ROTATIONS (RAD
gZ RX RY ( &Z
0.01 0.000 0.000 0.000
0.25 0.001 0.001 0.001
0.60 0.001 0.003 0.001
1.99 0.001 0.000 0.000
- 2414 0.001 0.000 0.000
0.74 -0.001 0.002 0.001
-0.54 0.001 -0.002 -0.001
2.00 0.001 0.000 0.000
2.73 0.002 0,003 0.001
2.75 0 063 0.004 0.002

0250( f\ gy

- ').,ﬂ.-)

/=

.'y



NUPIPE-SW ME-110
VER 06 LEV

WA Tk At A i s iAok ek k
* POINT NO. 105 *
* FUNCTION: SNUBBER *
WicdedeArde ek driekodnoknidol

10 1/2 SSE _INERTIA

11 SSE INERTIA

2 NORMAL OPERATING

3 THERMAL EXPAN + ANC MUMTS

4 TIME HISTORY DYNAMIC FORCE
MODFLEX

17 MODFLEX
18 MODFLEX

Ev 03
91.350 17,12.52 PECO PBAPS UNIT#2 MOW—NP(C!—&-Z% (RERATE) MS "D" CONTMT TO TSV

PAGE 4 OF 19
DATE 2/23/93

JOB NO. 3762
RUN NO, R0170001
* SUPPORT MARK NO.
* 1DB-S2A

FT
GLOBAL éOO&DINATES

STONE & WEBSTER ENGINEERIEG CORPORATION

PIPE SUPPORT SUMMARY

* *

. GLOBAL MINIMUM CLASS 2 STRESSES (PSI)
' £Q.8 EQ.9 EQ.10 £Q.11 X COORD Y COORD Z COORD
6756. 11393. 890. 7648. -11.00 153.83 93.33

- LOAD {PSI) FORCES (LBF) MOMENTS M&F’l’-LBF) DEFLECTIONS (IN& ROTATIONS (RAD&Z
TYPE CASE MNS FY MX DX DY 1 RX RY
DWT 1 82. 0. 0. 0. 0. 0. a. 0.02 -0.02 0.01 0.000 0.000 0.000
0BEI 10 4347, -47626. 0. 0. 0. . - 0. 0.00 0.06 0.25 0.001 0.002 0.001
OBEA NOT SPECIFIED .

- SSEI 11 10433. -1 r ¥ 0. . . a. 9. 0.00 0.15 0.60 0.002 0.004 0.001
NORM 2 827, 0. 0. 0. 0. 0. 0. -0.05 0.09 2.07 0.001 -0.001 0.000
THERANC 3 890. 0. 0. 0. 0. 0. 0. -0.05 0.10 2.23 0.001 -0.00F 0.000
OCCMAX 4 4637. - -58659. - 0. 0. 0. 0. 0. 0.00 -0.10 g.74 -0.001 0.00Z2 0.001
OCCMIN 34779. 0. 0. 0. 0. 0. 0.00 0.08 -0.54 0.001 -0.002 -0.001
MODFLEX 15 844, 0. 0. 0. 0. . 0. -0.03 0.07 2.08 0.001 0.000 0.000
MODFLEX 17 5475. -58659. 0. 0. 0. o. 0. 0.03 0.17 2.82 0.002 0.003 0.001
MODFLEX 18 11328, -114363T ¥ 0. 9. 0. 0. 0. 0.04 0.23 2.83 0.003 0.004 0.001
CASE DESCRIPTION TITLE

1 DEADWEIGHT. DEADWEIGHT

SSEI.  MAX OF ABS{X+Y) OR ABS(Y+Z) SSE EARTHQUAKE COMBINATIONS
THERMAL ANALYSIS 551 DEG
THERMAL ANALYSIS {MAXIMUM) 583 DEG F -
= FLUID TRANSIENT OUE TO TURBINE TRIP
LC#L MAX. VALUE (DWT &llemn NORM) )
LC#2 ABS. SUM(DWT OR +TH NORM) §°B“ OR FT)
LC#3 ABS.SUM{DWT OR (DWT+TH MAX),SSET)

OBEI MAX OF ABS!XWE OR ABSéYa»Zz 0BE EARTHQUAKE COMBINATIONS
)

w : .
SEE NOTES /124 4ma 12¢.. 4D = 12,600 1h

Lpd 1Y



NUPIPE-SW ME-110

VER 06 LEV 03

91.350 17.12.52
************i**********
* POINT NO. 125

« FONCTION: RESTRAINT *
PR At e P A OV

LOAD
TYPE

DWT

OBEI
0BEA
- SSE!

NORM
THERANC

MODFLEX 18

10 1874,
NOT SPECIFIED
11 4499,

DESCRIPTION

EIGHT
1/2 SSE INERTIA
SSE INERTIA
NORMAL. OPERATING

THERMAL EXPAN + ANC MVMTS
LéSE HISTORY DVNAMIC FORCE

X

0.

0.
0.
0.
0.
0.
0.

PECO PBAPS UNIT#2 03040-NP(C

PIPE SUPPORT SUMMARY

MINIMUM 'CLASS 2 STRESSES (PSI)
£Q.9 £Q. 10 Egééé

FORCES (LBF) MOMENTS (FT-LBF)
FY MY

00000000 OO E

THERMAL ANALYSIS
THERMAL ANALYSIS
FT = FLUID TRANSI

ABS. SUM(DNT OR
ABS.SUM{DWT OR

0 TURBINE TRIP

DHT+TH MAX) SS

STONE & WEBSTER ENGINEERING CORPORATION
-786 (RERATE) MS "D" CONTMT TO TSV

DEFLECTIONS (IN&
DX DY )3

0.02
0.15

0.35
-0.37
-0

OBE EARTHQUAKE COMBINATIONS
SSE EARTHQUAKE COMBINATIONS

OBEI OR FT)

* SUPPORT MARK NO.
* 1DB-H3

GLOBAL égg&DINATES
COORD Y COORD Z C

-17.65 153.83 89.17

SRV BRENQ =

.

00000D0O o0
88888888 88

* & & o

PAGE 5 OF 19
DATE 2/23/93 }
JOB NO. 3762

RUN NO. R0170001

* *

ROTATIONS (RADAZ
RX RY

0.000 0.000 0.000
0.001 0.004 0.000
0.0

2 d 1N



STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT#2 OBOM-NPLC)MS (RERATE) MS "D" CONTMT TO TSV
g

ok
> PIPE SUPPORT SUMMARY * SUPPORT MARK NO. *
NT * * 108-H4 »
ki
- AL MINIMUM CLASS 2 STRESSES (PSI) cLomAL éoo&mnms
g £Q.8 £Q.9 £Q. 10 €Q.11 X COORD OORD 2 COORD
7282, - 10768. 662. 7943, 3100 159083 99.17
LOAD (PSI) FORCES (LBF) MOMENTS (FT-LBF) DEFLECTIONS (IN) ROTATIONS (RAD&Z
TYPE  CASE MNS FY Z MX MY Mz DX DY z RX RY
DWT 1 608. 0. -9053. 0. 0. 0. 0. 0.02 0.00 0.01 0.000 0.000 0.000
GBEI 10 2108, 0. -3830. 0. 0. 0. 0. 0.5 0.00 1.05 0.001 0.004 0.000
OBEA NOT SPECIFIED :
SSE] 11 5059. 0. -9192. 0. 0. 0. 0. 0.8 000 2.5 0.002 0.00 0.000
NORM 2 Tels. 0. 11. 0. 0. 0. 0. -0.92 0.00 1.94 0.001 -0.002 0.000
THERANC 3 662. 0. 12. 0. 0. 0. 0. -0.99 0.00 2.09 0.001 -0.002 0.000
OCCMAX 4 3486, 0. -4370. . 0. 0. 0. 0.19  ©0.00 0.5 -0.001 -0.004 0.000
OCOMIN 0.  4073. 0. 0. 0. 0. -0.19 0.00 -0.44 0.001 0.002 0.000
MODFLEX - 15  862. 0. -9053. 0. 0. 0. 0. -0.91 0.00 1.95 0.001 -0.002 0.000
MODFLEX 17  4l142. 0. -13411. 0. 0. 0. 0. 1.10 0.00 3.00 0.002 0.006 0.000
MODFLEX 18 5771, 0. -18245. 0. 0. 0. . 1.33  0.00 4.62 0.003 0.012 0.000
CASE DESCRIPTION TITLE
1 DEADMEIGHT DEADWEIGHT
10 172 SSE INERTIA OBEl  MAX OF ABS x+ OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
11 SSE INERTIA SSEI  MAX OF ABS X+ OR 5ABS(YZ) SSE EARTHQUAKE COMBINATIONS
2 NORMAL OPERATING

3 THERMAL EXPAN + ANC MVMTS
4 TIMELfgSTORY DYNAMIC FORCE

-THERMAL ANALYSIS

MAXIYUM
NT DUE

58305

THERMAL ANALYSIS é
0 TURBINE TRIP

FT = FLUID TRANSI

LC#1 MAX. VALUE (DMWT, éw
LC#2 ABS.SUM(DNT OR i +TH NORM) éossx OR FT)
LC#3 ABS.SUM{DWT OR (DWT+TH MAX), §s

PAGE 6 OF 19
DATE 2/23/93
J08

NO.
RUN NO. R0170001




NUPIPE-SW ME-110
VER 06 LEV 03
91.350 17.12.52

**ﬂ********ﬂ*********

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT#2 OBOW-NP@)MS (RERATE) MS "D" CONTMT TQ TSV
/

PAGE 7 OF 19
DATE 2/23/93
JOB NO. 3762
RUN NO. R0170001

* POINT NO. 170 PIPE SUPPORT SUMMARY * SUPPORT MARK NO. *
* FUNCTION: RESTRAINT * , * 1DB-HS *
Yirkeirirdriririrkedeioiriririrkvoink kel
" GLOBAL MINIMUM CLASS 2 STRESSES (PSI) © cL08AL CODADINATES
EQ.8 £Q.9 £Q.1 . X COORD Y COORD  Z COORD
7621. 11299. 311. 833, -68.77  153.83 99.17
LOAD (Ps1) FORCES (LBF) MOMENTS (FT-LBF) DEFLECTIONS (IN) ROTATIONS (RAD)
TYPE  CASE MNS FY MY DX DY z RX RY z
DWT 1 948, 0. -12797. 0. 0. 0. 0. 0.02 0.00 0.02 0.000 0.000 0.000
08EI 10 3677. 0. -1458, 0. . 0. 0. 0.15 0,00 2.30 0.001 0.002 0.000
OBEA NOT SPECIFIED -
SSEI 11  8826. . -3499. 0. 0. 0. 0. 0.35 0.00 5.51 0.001 0.005 0.000
NORM 2 197. Q. 16. . a. 0. 0. -2.48 0.00 1.03 0.001 -0.002 0.000
THERANC 3 211. 0. 17. 0. 0. 0. 0. -2.67 0.00 1.10 0.001 -0.002 0.000
OCCMAX 4  3527. 0.  -474. . 0. 0. 0. 0.20 0.00 -1.20 -0.001 0.002 0.000
OCCMIN . 413. . 0. 0. 0. 0. -0.20 0.00 0.76 0.001 -0.002 0.000
MODFLEX 15  963. 0. -12797. 0. 0. 0. 0. -2.46 0.00 1.04 0.001 -0.002 0.000
MODFLEX 17  3907. 0. -14240. 0. 0. 0. 0. 2.66 0.00 3.3¢ 0.001 0.005 0.000
MODFLEX 18 8994. 0. -16297. 0. 0. 0. 0. 3.00 0.00 6.63 0.002 0.007 0.000
CASE DESCRIPTION TITLE
1 DEADWEIGHT DEADWE IGHT
10 1/2 SSE INERTIA OBEI

11 SSE INERTIA

2 NORMAL OPERATING

3 THERMAL EXPAN + ANC MYMTS
4 TIME HISTORY DYNAMIC FORCE
15 MODFLEX

17 MODFLEX

18 MODFLEX

SSEL MAX OF ABS(X+Y
THERMAL ANALYSIS z

il
MAXIHUA 583 DEG F

MAX OF ABS(X+Y) OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
z é SSE EARTHQUAKE COMBINATIONS

THERMAL ANALYSIS

FT = FLUID TRANSIENT DUE TURBINE TRIP
LC#L MAX. VALUE (WT
LC#2 ABS.SUM(DWT OR +TH NORH), OBEI OR £T)

LC#3 ABS.SUM{DWT OR {DWT+TH MAX), SSE

spd 1 av

BN "S' )



NUPIPE-SW ME-110
06 LEV 03

VER

-91.350 17.12.52
iAot A A A AR A
* POINT NO. 210 *

* FUNCTION: RESTRAINT *
Tehddedededededokoinin ek i

L
PECO PBAPS UNIT#2 03040-NP(C)-PM<786 (RERATE) MS "D" CONTMT TO TSV

STONE & WEBSTER ENGINEERING CORPORATION

PIPE SUPPORT SUMMARY

PAGE 8 QF 19
DATE '2/23/9%

NO. 376
RUN NO. R0170001
SUPPOI;T MARK NO.

FT
GLOBAL HINIMUM CLASS 2 STRESSES (PSI) GLOBAL ((.OO&DINATES
Eg Q.9 EQ.10 €Q.11 X COORD Y COORD
7549, 11646. 810. 8359. -106.94 153.83

LOAD (PSI) FORCES (LBF) MOMENTS (FT-LBF) ~_DEFLECTIONS (IN& ROTATIONS (RAD&Z
TYPE CASE MNS FY MY MZ DX Dy 73 RX RY
OWT 1 875. 0. -12306. 0. 0. 0. 0. 0.02 0.00 0.02 0.000 0.000 0.000
OBEI 10 0. -1823. . 0. 0. 0. 0.15 0.00 1.90 0.000 0.003 0.000
OBEA NOT SPECIFIED
SSEI 11 8286. 0. -4376. 0. 0. 0. 0. 0.35 0.00 4.56 0.001 0.007 0.000
NORM 2 753. 0. -63. 0. 0. 0. 0. -4,05 0.00 0.14 0.001 -0.002 0.000
THERANC 3 810, 0. -68. 0. . 0. 0. 0. -4.36 - 0.00 0.15 0.001 -0.002 0.000
OCCMAX . 4 .4097. a. 429. 0. 0. 0. 0. -0.21 0.00 -1.04 0.000 0.002 0.000
OCCMIN 0. -321. 0. 0. 0. 0. 0.20 0.00 0.72 0.000 -0.002 0.000
MODFLEX 15 1163. 0. -12369. 0. 0. 0. 0. -4.03 0.00 0.16 0.000 -0.002 0.000
MODFLEX 17  4920. 0. -14192. 0. 0. 0. 0. 4.24 0.00 2.06 .001 0.005 0.000
MODFLEX 18 9175. 0. -16749. 0. . 0. 0. 4.70  0.00 4.74 0.0601 0.009 0.000
CASE DESCRIPTION TITLE

1 DEADWEIGHT DEADWE IGHT

10 1/2 SSE INERTIA OBEI MAX OF ABS X+ OR ABS{Y+Z) OBE EARTHQUAKE COMBINATIONS

11 SSE INERTIA SSEI MAX OF ABS X+ oa ABS V+Z SSE EARTHQUAKE COMBINATIONS

2 NORMAL OPERATING THERMAL ANALYSIS

3 THERMAL EXPAN + ANC MVMTS THERMAL ANALYSIS MAXIMUM 583 DEG F

4 TIME HISTORY DYNAMIC FORCE FT = FLUID TRANSIENT DUE TO TURBINE TRIP

15 MODFLEX LC#L MAX. VALUE (DWT,(DWT+TH NORM

17 MODFLEX LC#2 ABS.SUM(DWT OR DNT#TH NORM) EOBEI OR FT)

18 MODFLEX LC#3 - ABS.SUM(DWT OR (DWT+TH MAX),3s

Z COORD
99.17

._g.éol Y a

f=10 )

.3[.



NUPIPE-SW ME-110
VER 06 LEV 03
91.350 17.12.52

******m*m***mm*

* POINT NO. 240
* FUNCTION' RESTRAINT *
Fedededeieddnkninkoiofrninkiokoeink

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT#2 03040-NP(C)M6 (RERATE) MS "D" CONTMT TO TSV

PIPE SUPPORT SUMMARY

GLOBAL HININJM CLASS 2 STRESSES (PSI)
EQ.8 EQ.9 £Q.1 EQ.11
7537. 12681. 1508. 9045.
LOAD . (PSI) FORCES (LBF) MOMENTS (FT-LBF)
TYPE CASE  MNS FY MY
DWT . 0. -12440. 0. 0. 0. c. 0.02
OBEI 10 5144, . -2980. 0. 0. 0. o. 0.15
0BEA NOT SPECIFIED
SSEI - 11 12345, 0. -7152. 0. 0. 0. 0. 0.36
NORM 2 l402. . 2. 0. 0. o. 0. -5.62
THERANC 3 1508. 0. . 0. 0. 0. 0 -6.04
OCCMAX 4 3964. 0. -624. 0. 0. 0. 0. -0.21
OCCMIN 0. 601. 0. 0. 0. 0. 0.20
MODFLEX 15  1655. 0. -12440. o. 0. 0. 0. -5.
MODFLEX 17 . . -15418. 0. 0. 0. 0. 5.81
MODFLEX 18 13958. 0. -19593. 0. 0. 0 0. 6.38
CASE DESCRIPTION TITLE

1 DEADWEIGHT

10 1/2 SSE INERTIA

11 SSE INERTIA

2 NORMAL OPERATING

3 THERMAL EXPAN + ANC MVMTS

4 TIME D&STORY DYNAMIC FORCE FT = FLUID TRANSI

DEADWEIGHT

SSEI OF ABS(X+Y) OR ABS(V+Z

DEFLECTIONS ( IN&
0X DY z

00
.00
00
. 00

g.
]
0.
0
0.0
0.0
0
0
0
0

[=I=T=T<=Y=7=)

0
0
0
0

PAGE 9 OF 19
DATE 2/23/93
JOB NO. 3762
RUN NO. R0170001
* SUPPORT MARK NO.
* 108-H7

*
*

Aedricioicieicirieiioicicioicicdoirinieioieiniricicioick.

GLOBAL éOO&DINATES
OORD

Z COORD
-144.93 153 83 99.17

ROTATIONS (RAD
RX RY ( &Z

0.04 0.000 0.000 0.000 -
0.27 0.000 0.004 0.000
0.65 0.001 0.009 0.000
-0.35 0.000 0.000 0.000
--0.38 0.000 0.000 0.000
0.22 -0.000 -0.003 0.000
-0.18 0.000 0.002 0.000
-0.32 0.000 0.000 0.000
0.59 0.000 0.004 0.000
0.99 0.001 0.008 0.000

SSE EARTHQUAKE COMBINATIONS

0BEI MAX OF ABS!X+ OR ABSéWZi 0BE EARTHQUAKE COMBINATIONS

MAXIMUM 583 DEG F
NT DUE TO TURBINE TRIP

THERMAL ANALYSIS
THERMAL ANALYSIS

15 MODFL LC#1 . VALUE (DWT DWT+TH NORM))
17 MODFLEX LC#2 ABS SUM(DWT ‘OR s +TH NORM), éOBEI OR FT)
18 MODFLEX (C#3 ABS.SUM{DWT OR (DWT+TH MAX),SSEI



NUPIPE-SW ME-110
LEV 03

VER 06

81.350 17.12.52

FedekdkiedekAoirichrickdokickokiokoiek

* POINT NO. 250
* FUNCTION: SNUBBER
T i S A ik

LOAD .

TYPE CASE
DY

OBEI

0BEA

SSEI

NORM 2
THERANC 3
OCCMAX 4
OCCMIN »
MOOFLEX 15
MODFLEX 17
MODFLEX 18

CASE DESCRIPTION

1 DEADMEIGHT

10 1/2 SSE INERTIA

11 SSE INERTIA

2 NORMAL OPERATING

3 THERMAL EXPAN + ANC MVMTS

4 TIME HISTORY DYNAMIC FORCE
MODFLEX

17 MODFLEX
18 MODFLEX

SE£ TE 4 oM pate 36,

PECO PBAPS UNIT#2 03040-NP(C)-
7

FORCES (LBF)
' FY

10 6158,
NOT SPECIFIED
11 14780,

0O0000O0OL 0O ;

TnERMAL ANALYSIS
= FLUID TRANSI

ABS . SUM{DWT OR

PIPE SUPPORT SUMMARY
MINIMUM CLASS 2 STRESSES (PSI)
.8 EQ EQ.10

MOMENTS (FT-LBF)
MY

0.
0'

Y+2

OR. ABS gYol
EG

OR gBS

583 DEG F

0 TURBINE TRIP
H NORM) )

+TH NORM),

DWT+TH MAX),SS

EQ.11
8409

(]

PPPooere oo

STONE & WEBSTER ENGINEERING CORPORATION
-786 (RERATE) MS "D" CONTMT TO TSV

DEFLECTIONS (IN&
DX ov 73

0.02
.15

0.36
-5.87
-6.32
-0.21

0.20
-5.86

6.07

EARTHQUAKE COMBINATIONS
SSE EARTHQUAKE COMBINATIONS

OBEI OR FT)

PAGE 10 OF 19
DATE 2/23/93
JOB NO.

RUN NO. R0170001

* SUPPORT MARK NO. *
* 1DB-S7A *
st skttt ik
FT
GLOBAL &D&DINATES
COORD Y COORD 2

COORD
-151.14 153.83 99.17
ROTATIONS (RAD&Z
RX RY

0.04 0.000 0.000 0.000
0.00 0.000 0.004 0.000

0.00 0.001 0.009 0.001
-0.37 0.000 0.000 0.000
-0.40 0.000 0.000 0.000
0.00 0.000 -0.003 0.000
0.00 0.000 0.003 0.000
-0.33 0.00 0.000 0.000
0.33 0.000 0.004 0.000
0.36 0.001 0.008 0.001

“_’OJ;‘/
- 7D

(p?
4



NUPIPE-SW_ME-110
VER 06 LEV 03
91.350 17.12.52

FededekkkdokiokioiokoioiokdAdcirkk

* POINT NO. 275 *
* FUNCTION: RESTRAINT =*
Fedededrdoieiriniededrdriinioedooroniok

GLOBAL
LOAD (PSI)
TYPE CASE  MNS
DWT 1 459

OBEI 10
OBEA NOT SPECIFIED
SSEI 11 6579.

NORM 2 1436.
THERANC 3 1545,
OCCMAX 4 2914,
OCCMIN

MODFLEX 15 1511,
MODFLEX 17  4360.
MODFLEX 18 8187.

CASE DESCRIPTION

1 DEADWEIGHT
10 172 SSE INERTIA
11 SSE INERTIA
2 NORMAL QPERATING

3 THERMAL EXPAN + ANC MYMTS
4 TIME HISTORY DYNAMIC FORCE FT = FLUID TRANSI

15 MODFLEX
17 MODFLEX
18 MODFLEX

- 0.

STONE & WEBSTER ENGINEERING CORPORATION
PECO PBAPS UNIT#2 03040-NP(C)-E&%6 (RERATE) MS "D" CONTMT TO TSV
/ .

PIPE SUPPORT SUMMARY v * SUPPORT MARK NO.

* 1DB-H9B

INIHUH CLASS 2 STRESSES (PSI)

PAGE 11 OF 19
DATE 2/23/93
JOB NO. 3762
RUN NO. R0170001

* ¥

GLOBAL éOO&DINATEg

Y COORD COOR
153.83 110.75

ROTATIONS (RAD
RX RY ( &Z

£Q.8 £Q.9 £Q.1 Q.11 X COORD
7133, 10047. 1545. 8677. -160.33
. FORCES (LBF) MOMENTS (FT-LBF) DEFLECTIONS (IN&
X FY F2 MX MY MZ DX oY 1
0. -8687. 0. 0. 0. 0 0.02 0.00 0.04 0.000
. -3972. 0. 0. 0. . 0.17 0.00 0.38 0.000
. -9532. 0. 0. 0. 0. 0.41 0.00 0.90 0.001
0. 115. 0. 0. 0. 0 -6.02 - 0,00 0.13  0.000
0. 124, 0. 0. 0. 0 -6.47 0.00 ©6.14  0.000
0.  -840. 0. Q. 0. c. 0.33 0.00 -0.33 0.000
0. 755. 0. 0. 0. 0. -0.30 0.00 0.32 0.000
0. -8687. 0. 0. 0. 0. -5.99  0.00 0.18 0.000
0. -12543. 0. 0. 0. 0. 6.32 0.00 0.55 0.000
-18219. 0. 0. 0. 0. 6.86 0.00 1.09 0.001
TITLE

DEADWE IGH
OBEI MAX OF ABS X* OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
SSEI MAX OF ABS X#Y OR ABS Y+Z SSE EARTHQUAKE COMBINATIONS
THERMAL ANALYSIS é

THERMAL ANALYSIS MAXIMW

NT DUE TO TURBINE TRIP
LC#1 MAX. VALUE (DWT,(DWT+TH NORM))
LC#2 ABS.SUM(DWT OR {DWT+TH NORM) EOBEI OR FT)
LC#3 ABS.SUM(DWT OR (DWT+TH MAX), §s I)

0.000 0.000
0.001 0.000
0.002 0.000
0.002 0.000
0.002 0.000
-0.003 0.000
0.003 0.000
0.002 0.000

Y

@49

KRR E

4



NUPIPE-SW_ ME-110
VER 06 LEV 03
91.350 17.12.52

***mm*mm

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT#2 MW-N[@)-W {RERATE) MS "D"™ CONTMT TO TSV
e

PAGE 12 OF 19
DATE 2/23/93
JOB NO. 3762
RUN NO. R0170001

* POINT NO. 305 PIPE SUPPORT SUMMARY * SUPPORT MARK NO. *
* FUNCTION: RESTRAINT * , * 1DB-H10 *
*****ﬁ**i***m
(1
GLOBAL MINIMM CLASS 2 STRESSES (PSI) 6L0BAL COORDINATES
EQ.8 £0.9 £Q. 10 £Q. 11 COORD Y COORD  Z COORD
7068. 12056. 877. 7941. -160.33  153.83  141.40

LOAD (PST) FORCES (LBF) MOMENTS (FT-LBF) DEFLECTIONS (IN) ROTATIONS (RAD).
TYPE  CASE MNS FX FY MX MY DX oY z RX RY
DWT 1 391 0. 136. 0. 0. 0. 0. 0.05 0.05 0.04 0.000 0.000 0,000
OBEI 10 1504, 0. -483. . 0. 0. . 0,27 0.15 0.38 0.000 0.001 0.000
0BEA NOT_SPECIFIED -
SSEI 11 3825. 0. -1111. 0. 0. 0. 0. 0.65 0.37 ©0.91 0.001 0.002 0.001
NORM 2 8ls. 0. 108. 0. 0. 0. 0. -5.03 0.04 1.40 0.000 0.003 0.000
THERANC 3 877, 0. 116. 0. 0. 0. 0. -5.42 0.04 1.50 0,000 0.003 0.000
OCCMAX 4  4991. 0.  -71. 0. 0. g. 0. -0.94 -0.03 -0.34 0.000 0.001 G.000
OCCMIN 0. 75. 0. 0. 0. . 0.8 0.03 0,33 0.000 -0.001 0.000
MODFLEX 15  904. 0.  243. . 0. 0. 0. -4.99 0.08 1.44 0.000 0.003 0.000
MODFLEX 17  5808. 0.  -707. 0. 0. 0. 0. 5.92 0.24 1.82 0.001 0.004 0.001
MODFLEX 18 4779, 0. -1363. . 0. 0. 0. 6.02 0.45 2.46 0.001 0.005 0.001
CASE  DESCRIPTION TITLE

1 DEADWEIGHT DEADWEIGHT

10 1/2 SSE_INERTIA OBEI  MAX OF ABS x+ OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS

11 SSE INERTIA SSEI  MAX OF ABS x+v OR ABS(Y+Z) SSE EARTHQUAKE COMBINATIONS

2 NORMAL OPERATING 551

3 THERMAL EXPAN + ANC MVMTS
4 TIME giSTORY DYNAMIC FORCE

THERMAL ANALYSIS
FT = FLUID TRANSI

583 DEG

THERMAL ANALYSIS é
0 TURBINE TRIP

NTDUE

LC#1 « VALUE (DwT WT+T
LC#2 ABS SUM(DWT OR +TH NORM) éOBEI OR FT)
LC#3 ABS.SUM(DWT OR (DWT+TH MAX), §sel

611’J YR’

. ‘_)'UPD

[-1

.‘7{



NUPIPE-SW ME-110 STONE & WEBSTER ENGINEERING CORPORATION PAGE 13 OF 19
VER 06 LEV 03

DATE 2/23/93
91,350 17.12.52 PECO PBAPS UNIT§2 03040-NP(C)-PM<786 (RERATE) MS "D" CONTMT TO TSV JOB NO. 3762
= RUN NO, R0170001
ARAAAAA AR AR RARRR A IR Ik
* POINT NO. 325 * PIPE SUPPORT SUMMARY * SUPPORT MARK NO. *
* FUNCTION: RESTRAINT * * 1DB-H11 *
i dericirieiedeinke i driciciriokekiriekek
- {ook
GLOBAL MINIMUM CLASS 2 STRESSES (PSI) GLOBAL COORDINATES
EQ.8 £Q.9 £Q. 10 9. 11 X COORD Y COORD  Z COORD
7169. 9980. 341, 510. -160.33  153.83  165.59
LOAD (PSI) FORCES (LBF) - MOMENTS (FT-LBF) DEFLECTIONS (IN) ROTATIONS (RAD)
TYPE  CASE MNS FX FY F2 MX MY 74 0X oY 4 RX RY
DWT 1 495, 0. 215. 0. 0. 0. 0. 0.07 0.10 0.04 0.000 0.000 0.000
0BEI 10 1684, 0.  -354, 0. 0. 0. 0. 0.20 0.16 0.38 0.000 0.001 0.000
OBEA NOT SPECIFIED
CSSEI 11  4043. 0. -849. 0. 0. . 0. 0.47 0.39 0.91 0.001 0.002 0.001
NORM 2 317. 0.  215. 0. . Q. 0. -4.05 0.10 2.39 0.000 0.004 0.000
THERANC 3 341. 0. 231. 0. 0. 0. 0. -4.36 0.11 2.58 0.000 0.004 0,000
OCCMAX 4 2811, - O. -48. 0. 0. 0. 0. -0.60 -0.02 -0.34 0.000 0.003 0.000
OCCMIN . 45, . . 0. 0. 0.51 0.02 0.33 0.000 -0.002 0.000
MODFLEX 15 598. 0. 430. 0. 0. 0. 0. -3.99 0.20 2.44 0.000 0.004 -0.001
MODFLEX 17 3154. 0. -784. 0. 0. 0. 0. 4.59 0.35 2.82 0.001 0.006 - 0.001
MODFLEX 18  4511. 0. -1205. 0. 0. 0. 0. 477 0.60 3.53 0.001 0.006 0.002
CASE DESCRIPTION TITLE
1 DEADWEIGHT DEADWEIGHT
10 1/2 SSE_INERTIA 0BEI  MAX OF ABS x+ OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
11 SSE INERTIA SSE1  MAX OF ABS x+v oa ABS{V+Z) SSE EARTHQUAKE COMBINATIONS
2 NORMAL OPERATING THERMAL ANALYSIS
§ THERMAL EXPAN 1 ANC MIMTS  THERMAL ANALYSIS (MAXIMUN) 283 DEG F
4 TIME HISTORY DYNAMIC FORCE  FT = FLUID TRANSIENT DUE fo TURBINE TR mp
15 MODFLEX LC#L MAX. VALUE_(ONT, (DWT+TH NORM
17 MODFLEX LC#2 ABS.SUM(DWT OR NORM) éséoaﬂ OR FT)

18 MODFLEX LC#3 ABS.SUM(DWT OR (OWT+TH MAX),

osd "\



NUPIPE SW ME 110
VER 06 LEV 03
91. 350 17.12.52

ﬂmm****m
* POINT NO

MODFLEX

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT#2 03040-NP(C)}BM‘7€6 (RERATE) MS "D" CONTMT TO TSV

PIPE SUPPORT SUMMARY

PAGE 14 OF 19
DATE 2/23493
JOB NO

RUN NO. R0170001
* SUPPORT MARK NO.

. 340
* FUNCTION: RESTRAINT * * 10B-H12 *
RIS Ade A A AR R ede it

GLOBAL HINIHUH CLASS 2 STRESSES (PSI) LOBAL éOO&DINATES

. .8 EQ.9 EQ.10 Eg.ll. X COORD
7161. 8587. 107. 268. -160.33 153 83 178 56

LOAD (PSI) FORCES (LBF) MOMENTS (FT-LBF) DEFLECTIONS (IN& ROTATIONS (RAD&Z
TYPE CASE MNS FY MY Mz DX DYy 74 RX RY
DWT 1 487. 0. 335. 0. 0. 0. 0. 0.08 0.11 0.04 0.000 0.000 0.000
0BEI 10 1190. 0. -499, 0. - 0. 0. 0. 0.06 0.17 0.38 0.000 0.001 0.001
OBEA NOT SPECIFIED .

- SSEI 11 2855. 0. -1197. 0. 0. 0. 0. 0.14 0.40 0.91 0.001 = 0.002 0.001
NORM 2 99. 0. 416. 0. 0. 0. 0. -3.49 0.14 2.93 0.000 0.004 0.000
THERANC 3 107. 0. 448, 0. 0. 0. 0. -3.76 0.15 3.15 0.000 0.004 0.000
OCCMAX 4  1426. - 0. -79. 0. 0. 0. o. -0,13 -0.03 -0.34 - 0.000 ©0.003 0.000
OCCMIN 0. 78. 0. 0. 0. 0. 0.12 0.03 0.33 0.000 -0.003 0.000
MOOFLEX 15 572. 0. 750. 0. 0. 0. 0. -3.42 0.25 2.97 0.000 0.004 -0.001
MODFLEX 17  1593. 0. -1249. 0. 0. 0. 0. 3.55 0.42 3.35 0.001 0.007 0.001
MODFLEX 18  3067. 0. -1979. 0. o. . 0. 3.82 0.66 4.10 0.001 0.006 0.002
CASE DESCRIPTION TITLE

1 DEADWEIGHT DEADWE IGHT

10 1/2 SSE INERTIA OBEI MAX OF ABS X+ OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
11 SSE INERTIA SSEI . MAX OF ABS X+ OR_ABS Y#Z SSE EARTHQUAKE COMBINATIONS
2 NORMAL OPERATING THERMAL "ANALYSIS L) 551

3 THERMAL EXPAN + ANC MVMTS THERMAL ANALYSIS (MAXIMUM DEG F

4 TIME HISTORY DYNAMIC FORCE FT = FLUlD TRANSI NT DUE 0 TURBINE TRIP

15 MODFLEX _ LC#1

17 MODFLEX LC#2 ABS. NORM), EOBEI OR FT)

18 LC#3 ABS.SUM WT OR DHT+TH MAX),SSEI

1sd “vow



NUPIPE-SW ME-110

VER 06 LEV 03

91.350 17.12.52

AR AR ARk deirioirk ke
* POINT NO. 370 *

* FUNCTION: RESTRAINT *
FrdckeiriciccictoieieRdroorionioki ook

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT#2 MO%-NP(C)M (RERATE) MS "D" CONTMT TO TSV

PIPE SUPPCRT SUMMARY

GLOBAL MINIMUM CLASS 2 STRESSES (PSI)
: £Q.8 EQ.9 EQ.10 E?.ll
6752. 9198. . 65l. 402.
LOAD (PSI) FORCES (LBF) MOMENTS (FT-LBF) DEFLECTIONS (
TYPE CASE MNS X FY F MY Mz 0X oy
DY 1 78. 0. 60, 0. a. 0. 0. 0.08 0.02
OBEI 10 2447, . 0. -67. 0. 0. 0. 0. 0.00 0.03
OBEA NOT_SPECIFIED
SSEI 11 5872, 0. -160. 0. 0. 0. 0. 0.00 0.07
NORM 2 605. 0. 137. 0. 0. 0. 0. -2.47 0.06
THERANC 3 651. 0. 148 0. 0 0. 0. -2.66 0.06
QOCCMAX 4 1961, 0. 12. 0. 0. 0. 0. 0.00 0.00
OCCMIN 0. -11. 0. . . 0. 0.00 0.00
MODFLEX 15 604. 0. 197, 0. 0. 0. 0. -2.39 0.08
MODFLEX 17  3009. 0. 63. 0. 0. 0. 0. .40 0.11
MODFLEX 18 6471. 0. -367. 0. 0. . a. 2.58 0.15
CASE DESCRIPTION TITLE
1 DEADWEIGHT DEADWEIGHT

10 1/2 SSE INERTIA

11 SSE INERTIA

2 NORMAL OPERATING

3 THERMAL EXPAN + ANC MVMTS
4 :'“I)SE HISTORY DYNAMIC FORCE

17 HODFLEX
18 MODFLEX

SSE1 MAX OF ABS(X+Y) OR ABS(Y+Z) SSE EARTHQUAKE COMBINATIONS
THERMAL ANALYSIS
THERMAL ANALYSIS MAXIMUM 583 DEG F
= FLUID TRANSI NT DUE TO TURBINE TRIP
C#l ALUE _(DWT DHT*TH
LC#2 ABS SUM DWT OR +TH NORM), IS.OBEI OR FT)
LC#3 ABS.SUM(DWT OR (DWT+TH MAX),

0BEI MAX OF ABS!X* OR ABSéY*Zi OBE EARTHQUAKE COMBINATIONS

PAGE 15 OF 19
DATE 2/23493
JOB NO

RUN NO. R0170001

* SUPPORT MARK NO. *
* 1DB-H13 *
Seliededeiokedeiriciedrcirieiedeocioiciriokekoioiok

FT
GLOBAL &X)&DINATES

X COORD Y COORD Z COORD
- -140.31 153.83 183.00
IN ROTATIONS (RAD
&Z RX RY ( &Z

0.03 0.000 0.000 0.000
0.07 0.000 0.001 0.000
0.16 0.000 0.002 0.001
2.26 0.000 0.003 0.000
2.43 0.000 0.004 -0.001
0.06 0.000 0.001 0.000
-0.04 0.000 -0.001 0.000
2.29 0.000 0.004 -0.001
2.36 0.000 0.005 0.001
2.62 0.000 0.006 0.002

26d -0

. 33‘9)

[ -1



NUPIPE-S\LOEVH‘E,:;HO v ' STONE & WEBSTER ENGINEERING CORPORATION " PAGE 16 OF 19

VER_ 06 DATE 2/23/93
91.350 17.12.52 - PECO PBAPS UNIT#2 '03040-NP(C)-P&1£ (RERATE) MS "D" CONTMT TO TSV JOB NO. 3762
7 RUN NO. R0170001
i deieie i driedriok hek A dr iAok
* POINT NO. 390 > : PIPE SUPPORT SUMMARY * SuR *
* FUNCTION: RESTRAINT * ' : - Pogu % INLET™ W
Frsrirdeioirioink ik ok ik ek
GLOBAL MINIMUM' CLASS 2 STRESSES (PSI) GLOBAL éoo&mmss
Q.8 £Q.9 EQ. 10 £Q.11 X COORD Y C Z COORD
7247, 113371, 1720. 8966. -131 70 153 83 183.00
LOAD (PSI) FORCES (LBF) MOMENTS (FT-LBF) DEFLECTIONS (m& ROTATIONS (RAD&Z
TYPE  CASE MNS FX FY . FZ MX MY Mz X oY z RX RY
DNT 1 275, 0. 809. 0. 3412, 0. 0. 0.08 0.00 0.02 0.000 0.000 0.000
0BEI 16 216, 0. -34e8. 0. -9356. 0. 0. 0.00 0.00 0.00 0.000 ©.000 0.000
0BEA NOT SPECIFIED .
SSEI 11 519, 0. -8372. 0. -22454. 0. 0. 0.00 0.00 0.00 0.000 0.000 0.000
NORM 2 600. 0. -2523. 0. 3766. 0. 0. -2.12 0.00 1.91 0.000 0.003 -0.001
THERANC 3 646, 0. -2714. 0. 4053, 0. 0. -2.28 0.00 2.05 0,000 0.004 -0.001
OCCMAX 4 119. 0. 658. 0. 2702. 0. 0. 0.00 0.00 0.00 ©.000 0.000 0.000
OCCMIN 0. -647. 0. -2067. 0. 0. 0.00 0.00 0.00 O. 0.000 0.000
MODFLEX 15  502. 0. -1714. 0. 7178. 0. 0. -2.04 0.00 1.93 0.000 0.003 -0.001
_ MODFLEX 17  623. 0. -5202. 0.  -16534, a. 0. 2.04 0.00 1.93 . 0.004 0.001
MODFLEX 18  996. 0. -10277. 0.  -29918. 0. 0. 2,20 0.00 2.08 0.000 0.004 0.001
CASE DESCRIPTION TITLE
1 DEADWEIGHT DEADWEIGHT
10 . 1/2 SSE INERTIA 0BEI MAX OF ABS x*v OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
11 SSE INERTIA SSEI MAX OF ABS x+ OR_ABS Y+Z SSE EARTHQUAKE COMBINATIONS
2 NORMAL OPERATING THERMAL ANALYSIS L) 551
3 THERMAL EXPAN + ANC MVMTS  THERMAL ANALYSIS mxmun
4 TIME HISTORY DYNAMIC FORCE FT = FLUID TRANSI NT DUE T0 TURBINE mp

15 MODFL LC#L . VALUE (DWT,(DWT+TH NORM))
17 K)DFLEX LC#2 ABS SUM(DWT OR {D‘ﬂ’fTH NORM), EOBEI OR fT)
18 MODFLEX - LCP3 ABS.SUM(DWT OR (DWT+TH MAX),S!

-1 9

cod \Vav
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NUPIPE-SW ME-110 STONE & WEBSTER ENGINEERING CORPORATION PAGE 17 OF 19
VER 06 LEV 03

DATE 2/23/93
91.350 17.12,52 PECO PBAPS UNIT#2 osmo-NP(cMs (RERATE) MS "D" CONTMT TO TSV JOB NO. 3762
— RUN NO. R0170001
AV R AR R Rk A AR A Ak . KA AR AR KA AR AR AR AR AR Rk ik ik
* POINT NO. 390 * PIPE SUPPORT SUMMARY . * SUPPORT MARK NO. >
* FUNCTION: SNUBBER * * MSV-4 (INLET) *
ke deRrdkiohrkdriciok ki irk ik kok
GLOBAL MINIMUM cuss 2 STRESSES (PS1) GLOBAL éoo&omrss
. £Q.8 EQ.1 £Q.11 X COORD Y COORD I COORD
7247, 13371. 3720 8966. -131.70 153.83 183.00
LOAD (PSI) FORCES (LBF) MOMENTS (FT-LBF) DEFLECTIONS (IN& ROTATIONS (RAD&Z
TYPE  CASE MNS FX FY FZ MX MY MZ DX oY z RX RY
OWT 1 275. 0. 0. 0. 0. 0. 0. 0.08 0.00 0.02 0.000 0.000 0.000
OBEI 10 216. -7070. 0. -8904. 0. -160197.  -59496. 0.00 0.00 0.00 0.000 0.000 0.000
OBEA - NOT SPECIFIED
SSEI 11 519. -16967. 0. -21369. 0. -384472. -142791. 0.00 0.00 0.00 0.000 0.000 0.000
NORM 2 600. 0. 0. 0. " 0. 0. 0. -2.12 0.00 1.91 0.000 0.003 -0.001
THERANC 3 646. 0. 0. 0. 0. 0. 0. -2.28 0.00 2.05 0.000 0.004 -0.001
OCCMAX 4 119,  21099. 0.  90S6. 0.  145276.  -10567. 0.00 0.00 0.00 0.000 0.000 0.000
OCCMIN -15658. 0. -6323. 0. -101216. 9890. 0.00 0.00 0.00 0.000 0.000 0.000
MODFLEX 15  502. 0. 0. 0. 0. 0. 0. -2.04 0.00 1.93 0.000 0.003 -0.001
MODFLEX 17  623. -21099. 0. -9056. 0. -160197.  -59496. 2.04 0.00 1.93 0.000 0.004 0.001
MODFLEX 18  996. -16967. 0. -21369. 0. -384472. -142791. 2.20 0.00 2.08 0.000 0.004 0.001
CASE DESCRIPTION - TITLE
1 DEADWEIGHT DEADWE IGHT
10 172 SSE INERTIA OBEI  MAX OF ABS(X+Y) OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
11 SSE INERTIA SSEI - MAX OF ABS{X+Y) OR ABS{Y+Z) SSE EARTHQUAKE COMBINATIONS
2 NORMAL OPERATING THERMAL ANALYSIS (NORMAL) "651 DEG
3 THERMAL EXPAN + ANC MVMTS  THERMAL ANALYSIS (MAXIMUM DEG F
4 TIME HISTORY DYNAMIC FORCE FT = FLUID TRANSIENT DUE TO *SURBINE TRIP
15 MODFLEX LC#L MAX. VALUE (DWT, W*m NORM) )
17 MODFLEX LC#2 ABS . SUM(DHT oa H NORM), éossx OR FT)
DWT+TH MAX),S$SEI

18 MODFLEX LC#3 ABS. SLM DWT OR

=1 0

4750’ [\ -



NUPIPE-SW ME-110

VER 06 LEV 03
91.350 17.12.52

R ARARAA AR NI AR I A A de N A Ak
* POINT NO. 5 *

* FUNCTION: ANCHOR
mmmw

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT#2 MOW-NP(CM (RERATE) MS "D" CONTMT TO TSV
7

PIPE SUPPORT SUMMARY

PAGE 1 OF 18
DATE 2/23/93
JOB NO. 3823

RUN NO, R0170002

* SUPPORT MARK NO. *
* FLUED HEAD PEN N-7D *

GLOBAL ((.OOADE) TES

GLOBAL MINIMUM CLASS 2 STRESSES (PSI)
: EQ.8 £Q.9 EQ.10 £Q.11 X COORD Y COOR
10033. 19268. 1513. 11546. . —11 0o 138.15 45 00

LOAD (PSI) FORCES (LBF) MOMENTS (FT-LBF DEFLECTIONS (IN ROTATIONS (RAD
TYPE CASE MNS FX FY MY ) DX i ( &Z RX - RY AZ
OWT 1 3359. 14. -19374. -11. 99833, 190. -1491, 0.00 0.00 0.00 0.000 0.000 0.000
OBEI 10 6112, -10042. -13731, -13144. -122936. -82962. -104916. 0.00 0.00 0.00 0.000 0.000 0.000
OBEA NOT SPECIFIED ' :
SSEI - 11 14668. -24102. -32953. -31547. -295047. -199110. -251797. 0.00 0.00 0.00 0.000 0.000 0.000
NORM 2 1407. 860. -1507. -7137, 28938, 6930. -9885, 0.00 0.00 0.00 0.000 0.000 0.000
THERANC 3 1513. 926. -1622, =792, 31136, 7457, -10636 0.00 0.00 0.00 0.000 0.000 0.000
OCCMAX 4 9235. 13806. 14991. 23713. 221335. 123683. -159087 0.00 0.00 0.00 0.000 0.000 0.000
OCCMIN -13471. -8853. -18742. -169844. -113924. 149699. 0.00 0.00 0.00 0.000 0.000 0.000
MODFLEX 15 4356. 875. -20881. ~T747. 128771. 7120. -11376. 0.00 0.00 0.00 0.000 " 0.000 0.000
MODFLEX 17 12845, -14681. -35872. -24460. -350106. -130803. -170463. 0.00 0.00 - 0.00 0.000 0.000 0.000
MODFLEX 18 18239. -25042. -53949. -32350. -426016. -206756. -263924. 0.00 0.00 0.00 0.001 0.000 0.000
CASE DESCRIPTION TITLE

1 DEADWEIGHT DEADWEIGHT

10 1/2 SSE INERTIA 0BEI MAX OF ABS(X+Y) OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS

11 SSE INERTIA SSEI MAX OF ABS(X+Y) OR ABS(Y+Z) SSE EARTHQUAKE CCMBINATIONS

2 NORMAL OPERATING ) 551 DEG

3 THERMAL EXPAN + ANC MVMTS
4 TIME HISTORY DYNAMIC FORCE
MODFLEX ,

17 MODFLEX
18 MODFLEX

THERMAL ANALYSIS
THERMAL ANALYSIS EMAXIMLH

583 DEG F
0 TURBINE TRIP

= FLUID TRANSI NT DUE

LC#L . VALUE (OWT &n

LC#2 ABS SUM(DWT OR +TH NORH) éoasr OR FT)
LC43 ABS.SUM{DWT OR {DWT+TH MAX),5S

ssd



NUPIPE-SW ME-110 v STONE & WEBSTER ENGINEERING CORPORATION PAGE 2 OF 18
VER 06 LEV 03

DATE 2/23/93
91.350 17.12.52 PECO PBAPS UNIT#2 03040-NP(C)-PM-786 (RERATE) M5 "D" CONTMT TO TSV JoB NO. 3823
= RUN NO. R0170002
Keifriirkioirkdoirinior ik iok kkkokk
* POINT NO. 75 * PIPE SUPPORT SUMMARY * SUPPORT MARK NO. *
* FUNCTION: RESTRAINT * : : * 10B-H1 *
Frirkinririinkdrinkiniok ek ko ok
| {6oko
GLOBAL . MINIMUM CLASS 2 STRESSES (PSI) GLOBAL INATES
- : £Q.8 £Q.9 EQ. 10 £Q.11 X COORD Y COORD  Z COORD
6793. 10950. 483, 7246. - "-11.00  153.83 61.25
LOAD - (PSI) ~ FORCES (LBF) MOMENTS (FT-LBF) DEFLECTIONS (IN) ROTATIGNS (RAD)
TYPE  CASE MNS FX FY F2 MX MY MZ DX oY z RX RY
OWT 1119, 0.  -80. 0. 0. 0. 0. 0.01 -0.05 0.06 0.000 0.000 0.000
0BEI 10 2133 0. -197. . 0. 0. 0. 0.34 0.13 0.32 0.001 0.001 0.001
OBEA NOT_SPECIFIED
SSEI 11  5120. 0. -472. 0. 0. 0. 0. 0.81 0.31 0.76 0.002 0.002 0.003
NORM 2 421 0.  838. 0. . 0. 0. 003 0.5 0.77 0.001 0.000 0.000
THERANC 3 453. 0. 90l 0. 0. 0. 0. 0.04 0.60 0.83 0.001 0.000 0.000
OCOMAX 4 4157 0.  -441. 0. 0. 0. 0. 0.58 -0.29 0.79 0.001 0.000 -0.002
OCCMIN 0. 328 0. 0. a. 0. -0.52 0.22 -0.57 -0.001 0.000 0.002
MODFLEX 15  524. 0.  757. 0. 0. 0. 0.04 0.50 0.83 0.001 0.000 0.000
MODFLEX 17  4671. 0. -1199. 0. . 0. 0. 0.62 0.80 1.61 0.003 0.001 0.002
MODFLEX 18  5630. 0. -1294. 0. 0. 0. 0. 0.85 0.86 1.65 0.003 0.002 0.003
CASE DESCRIPTION TITLE
1 DEADWEIGHT DEADWEIGHT
10 1/2 SSE_INERTIA OBE]  MAX OF ABS(X+Y) OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
11 SSE INERTIA SSEI  MAX OF ABS{X+Y) OR ABS{V+Z) SSE EARTHQUAKE COMBINATIONS
2 NORMAL OPERATING THERMAL ANALYSIS ) 551 DEG
3 THERMAL EXPAN + ANC MVMTS  THERMAL ANALYSIS (MAXIMUM) 583 DEG F
4 TIME HISTORY DYNAMIC FORCE  FT = FLUID TRANSIENT DUE T0 TURBINE TR TRIP

15 MODFLEX LC#1 . VALUE (DWT Dwmu
17 MODFLEX LC#2 ABS suu DWT OR +TH nom) éoser OR FT)
18 MODFLEX LC#3 ABS. sun DWT OR |DWT+TH MAX),S$S



NUPIPE-SEEVM(E)suO STONE & WEBSTER ENGINEERING "CORPORATION : PAGE 3 OF 18

VER 06 DATE 2/23/93
91.350 17.12.52 - PECO PBAPS UNIT#2 03040-NP(C)-“)P(785 (RERATE) MS "D" CONTMT TO TSV JOB NO. 3823
7 RUN NO. R0170002
**m***********ﬂ*****
* POINT NO. 100 PIPE SUPPORT SUMMARY * SUPPORT MARK NO. *
* FUNCTION: RESTRAINY * ' . * 108-H2 *
SeddededAA i i ddd e fededrdrdoichok
| ooko
GLOBAL MINIMUM CLASS 2 STRESSES (PSI) GLOBAL INATES
£Q.8 £Q.9 £Q.10 EQ.11 X COGRD Y COORD Z COORD
6728. 11850. 850. 7578. -11.00 153.83 91.39
LOAD (PSI) FORCES (LBF) MOMENTS (FT-LBF) DEFLECTIONS (IN& ROTATIONS (RAD&Z
TYPE CASE MNS FX FY - FZ MX MY MZ oX oy Z RX RY
DWY 1 56. 0. -82. 0. 0. 0. 0. 0.01 -0.04 0.06 0.000 0.000 0.000
OBEI i0 3910. 0. -234. 0. 0. 0. 0. 0.04 0.11 0.32 0.001 0.001 0.001 [
0BEA NOT SPECIFIED :
SSEL 11 9384, . -863. 0. 0. 0 0 0.08 0.26 0.76 0.002 0.003 0.001
2 790. . 246. . . 0 0. -0.04 0.11 2.01 0.001 0.000 0.000
THERANC 3 850, 0. 265. 0. 0. 0. 0. -0.04 0.12 2.17 0.001 -0.001 0.000
OCCMAX 4 5122, 0. -407. 0. 0. 0. 0. 0.08 -0.19 0.79 -0.001 -0.003 -0.001
OCCMIN 0. 292. 0. 0. 0. 0. 0.06 0.14 0.57 0.001 0.003 0.001
MODFLEX 15 804. 0. 165. 0. 0. 0. 0. 0.02 0.08 2.07 0.001 0.000 0.000
MODFLEX 17 5925. 0. -572. 0. 0. 0. 0. 0.10 0.26 2.86  0.002 0.004 0.001
MODFLEX 18 10245. 0. -746. 0. 0. 0. 0. 0.11 0.35 2.99 0.003 0.004 0.002
CASE DESCRIPTION TITLE
1 DEADWEI DEADWE IGHT
10 1/2 SSE INERTIA ' 0BEI MAX QF ABS X+ OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
11 SSE INERTIA SSEI MAX OF ABS X+ OR_ABS Y+Z SSE EARTHQUAKE COMBINATIONS
2 NORMAL OPERATING THERMAL ANALYSIS L) 551
3 THERMAL EXPAN + THERMAL ANALYSIS MAXIMUH
lg IéBIE HISTORY DYNAMIC FORCE E I FLUIDHEANSI NT DUE 0 TURBINE TRIP :
17 HODFLEX LC#Z ABS.SUM DWT OR +TH NORM) §sé08ﬂ OR FT)

18 MODFLEX R X} ABS.SUM(DWT OR (DWT+TH MAX),

- )}Pv D

(oo ,,\.”V
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i NUPIPE-SW_ME-110 : STONE & WEBSTER ENGINEERING CORPORATICN PAGE 4 OF 18

~ VER 06 LEV 03 DATE 2/23/33
© 91,350 17.12.52 © PECO PBAPS UNIT§2 03040-NP(C)-PM<786 (RERATE) MS "D CONTMT TO TSV JOB NO. 3823
- - — RUN NO, R0170002
L tr 2 2 2.2 2.8 3 3 22222 ¢ 2] :
* POINT NO. 105 * PIPE SUPPORT SUMMARY _ * SUPPORT MARK NO. *
* FUNCTION: SNUBBER * : * 108-S2A *
TR AR A Ak ATk dr Ak ko k. - e iR driri drdede vk Al diedirkodek ki ek ek
GLOBAL MINIMM CLASS 2 STRESSES (PSI) GLOBAL SOOADINATES
EQ.8 £Q.9 £Q. 1 £Q.11 X COORD Y COORD  Z COORD
6771. 12030. 494, 7666. -11.00  153.83 93.33
LOAD (PSI) FORCES . (LBF) MOMENTS (FT-LBF) ~ DEFLECTIONS (IN) ROTATIONS (RAD)
TYPE  CASE MNS FX FY F2 MX MY ‘MZ oX DY z RX RY
| DT 1 9. 0. 0 0. 0. 0. 0. 0.01 -0.03 0.06 0.000 0.000 0.000
| OBEI 10 4283, -46797. 0. . 0 0. 0. _ 0.00 0.09 0.32 0.001 0.002 0.001
0BEA NOT SPECIFIED
SSEI 11 10279. -112312. a. 0. 0. 0. 0. 0.0 0.20 0.76 0.002 0.004 0.001
NORM 2 . . 0. 0. 0. g. 0. -0.05 0.08 2.09 0.001 -0.001 0.000
THERANC 3 894. 0. 0. 0. 0. 0. 0. -0.05 0.09 2.25 0.001 -0.001 0.000
OCCMAX 4 5258. -61204. 0 0. . Q. 0.  0.00 -0.15 0.79 -0.002 -0.003 -0.001
OCCMIN 39393. 0 . 0. . 0. 0. 0.00 0.11 -0.57 0.001 0.003 0.001
MODFLEX 15  858. 0. 0. 0. 0. 0. 0. -0.04 0.05 2.15 0.001 -0.001 0.000
MODFLEX 17 6115. -61204. . . 0. 0. 0.  0.04 0.21 2.94 0.002 0.004 0.001
MODFLEX 18 11186. -112312. 0. 0. 0. 0. 0. 0.04 0.27 3.07 0.003 0.004 0.001
CASE DESCRIPTION TITLE
1 DEADWEIGHT DEADWEIGHT
10 1/2 SSE_INERTIA OBEI  MAX OF ABS(X+Y) OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
11 SSE INERTIA : SSEL | oMAX OF ABS(Xs¥) OR ABS[YZ) SSE EARTHQUAKE COMBINATIONS
7 NORMAL OPERATING TRERMAL ANALYSIS ( L) 8210
3 THERMAL EXPAN + ANC MVMTS  THERMAL ANALYSIS (MAXIMUM
3 TIME HISTORY DYNAMIC FORCE 1 o FLUID TRANSIENT DUE To TURBINE TRIP

15 MODFLEX LC#L MAX. VALUE (DWT,(DWT+TH NORM))
17 MODFLEX : LC#2 ABS.SUM(DWT OR (DWT+TH NORM) éOBEI OR FT)
18 MODFLEX LC#3 ABS.SUM(DWT OR (DWT+TH MAX), &

asd v



NUPIPE-SW_ME-110
VER 06 -LEV 03
91.350 17.12.52

AN HAAAAN AN AR A R drdek ik

* POINT NO. 125 »
* FUNCTION: RESTRAINT *
FA A AN Fedh A et dede ik

© GLOBAL
LOAD (PSI)
TYPE  CASE MAS
DWT 1 317
OBEl 10 2029,
OBEA NOT SPECIFIED
CSSEI 11 4870,
NORM 2 840.
THERANC 3 904.
OCCMAX 4 2872,
OCCMIN
MOOFLEX 15  907.
MODFLEX 17 3771
MODFLEX 18 5812
CASE DESCRIPTION
1 DEADWEIGHT

10 1/2 SSE INERTIA
11 SSE INERTIA
2 NORMAL OPERATING

3 THERMAL EXPAN + ANC MVMTS
4 TIME IgiSTO‘RY DYNAMIC FORCE

STONE & WEBSTER ENGINEERING CORPORATION
PECO PBAPS UNIT#2 03040-NP(C)/;&‘7/821RERATE) MS "0 CONTMT TO TSV

PAGE 5 OF 18
DATEN(Z)/23/93

JOB 382
RUN NO. R0170002

PIPE SUPPORT SUMMARY * SUPPORT MARK NO.
* 108-H3
MINIMUM CLASS 2 STRESSES (PSI) GLOBAL ((.OO&DINATES
EQ.8 EQ.9 £Q.10 €Q.11 X COORD Z COORD
6991. . . 7895. -17.65 153 83 89.17
FORCES (LBF) MOMENTS (FT-LBF) DEFLECTIONS ( IN& ROTATIONS (RAD&
Fy MX My bx DYy Z RX RY Z
-4924. 0. 0. 0. g. 0.01 0.0a 0.06 0.000 0.000 0.000
-11665. 0. 0. 0. . 0.15 0.00 ~ 0.53 0.001 0.004 0.000
~27997. 0. 0. 0. 0. 0.35 0.00 1.27 0.003 0.009 0.000
358. 0. a. 0. 0. -0.37 0.00 2.23 0.001 -0.002 0.000
388, 0. 0. 0. 0. -0.40 0.00 2.40 0.001 -0.002 0.000
-15083. 0. 0. 0. 0. -0.28 0.00 0.5¢ -0.001 -0.004 0.000
10842, 0. a. 0. 0. 0.20 0.00 -0.46 ©.001 0.003 0.000.
-4924. 0. 0. 0. 0. -0.36 0.00 2.29 0.001 -0.002 0.000
-19649. 0. 0. 0. 0. . 0.00 2.87 0.002 0.006 0.000
-32921. 0. 0. a. o. 0.74 0.00 3.72 0.003 0.011 0.000
TITLE
DEADWEIGHT
0BEI

MAX OF ABS(X+Y
SSEI MAX OF ABS{X+Y OR ABS Y2
THERMAL ANALYSIS
THERMAL ANALYSIS MAXIMUM
NT DUE

FT = FLUID TRANSI 0 TURBINE TRIP

15 MODFL LCH1 MAX. VALUE (DWT,{DWT+TH NORM))
17 MODFLEX LC#2 ABS.SUM(DWT OR SM*TH NCRM) EOBEI OR FT)
18 MODFLEX LC#3 ABS .SUM(DWT OR (OWT+TH MAX).$s

OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
g SSE EARTHQUAKE CUEINATIONS

* ¥

5_96/ T4V

(=1 37
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NUPIPE-SW ME-110 STONE & WEBSTER ENGINEERING CORPORATION PAGE 6 OF 18
VER 06 LEV 03

DATE 2/23/93
91.350 17.12.52 PECO PBAPS UNIT#2 03040~NPLCMG (RERATE) MS "D" CONTMT TO TSV JoB NO. 3823
: - RUN NO. R0170002
*****mm********
* POINT NO * PIPE SUPPORT SUMMARY * SUPPORT MARK NO. *
* FUNCTION: RESTRAINT * * 108-H *
iRk ik o ik
GLOBAL v : HINIMUH CLASS 2 STRESSES (PSI) GLOBAL éOO&DINATES
£Q.8 £Q.9 €Q. 1 %11 X COORD Z COORD
1278. 10444. 662. 40. . -31.00 153.83 88.17
LOAD (PSI) FORCES (LBF) . MOMENTS (FT-LBF) : DEFLECTIONS (IN& ROTATIONS (RAD&z
TYPE  CASE MNS FX FY FZ MX MY MZ DX DY 0z RX RY
DNT 1 605. 0. -8931. 0. 0. 0. g. 0.01 0.00 0.06 0.000 0.000 0.000
OBEI 10 2166. 0. -4542, e, 0. . 0. . .0.15 0.00 1.13 0.001 0.004 0.000
OBEA NOT _SPECIFIED ’ '
SSEIL 11 5197, . -10900. 8. 0. 0. 0. 0.35 0.00 2.71 0.002 0.010 0.000
NORM 615. 0. 65. 0. o. 0. 0. -0.92 0.00 1.96 0.001 .-0.002 0.000
THERANC 3 662. 0. 70. 0. 0. 0. 0. -0.99 0.00 2.11 0.001 -0.002 0.000
OCCMAX 4 3166. 0. 6474. a. 0. 0. 0. -0.28 0.00 0.60 -0.001 -0.004 0.000
OCCMIN 0. -6224. 0. 0. 0. 0. 0.21 0.00 -0.48 0.001 0.003 0.000
MODFLEX 15 860. 0. -8931. 0. 0. 0. 0. -0.91 0.00 2.02 6.001 -0.002 0.000
MODFLEX 17  3842. 0. -15339, g. 0. 0. a. 1.19 0.a0 3.15 0.002 0.006 0.000
MODFLEX 18 5919. 0. -19831. 0. 0. 0. o. 1.33 0.00 4.88 0.003 0.012 0.000
CASE DESCRIPTION TITLE
1 DEADWEIGHT DEADWEIGHT -
10 1/2 SSE INERTIA OBEI MAX OF ABS X+ OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
11 SSE INERTIA SSEI MAX OF ABS X+Y OR_ABS Y*Z SSE EARTHQUAKE COMBINATIONS
2 NORMAL OPERATING THERMAL ANALYSIS L) 551 '
3 THERMAL EXPAN + ANC MVMTS THERMAL ANALYSIS (MAXIMUM) 583 DEG F
4 TIME HISTORY DYNAMIC FORCE FT = FLUID TRANSIENT DUE TO TURBINE TRIP

15 MODFLEX LC#1 MAX. VALUE (DWT (WT+TH
17 MODFLEX ' LC#2 ABS.SUM(DWT OR (DWT+TH NORH) éOBEI OR FT)

18 MODFLEX ' LC#3 ABS.SUM(DWT OR (DWT+TH MAX),S

ST

[ =1
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NUPIPE SW HE-110 STONE & WEBSTER ENGINEERING CORPORATION - PAGE 7 OF 18
VER 06 LEV ' DATE 2/23/93

o135 Tvizs2 PECO PBAPS UNIT§2 03040-NP(C)-PM<786 (RERATE) MS "D" CONTMT TO TSV J0B NO,
= A% N, 20370002
Fehkdeidoiehe kR iok ki Ak ik ki ki
* POINT NO. 170 * PIPE SUPPORT SUMMARY * SUPPORT MARK NO. o
* FUNCTION: RESTRAINT * * 1DB-H5 *
Yededededrirdrinirieiedeinke iriedeiricink ek FeRrAriiririrk A R Atk fricirinirinfedoioieieie k drick
GLOBAL MINIMUM CLASS 2 STRESSES (PSI) cooLoBAL éoo&mws
- EQ.8 £Q.9 £Q. 10 £Q. 11 X COORD 7 COORD
7624. 11950. 204. 827. s RN 99.17
LOAD - (PSI) FORCES (LBF) . MOMENTS (FT-LBF) DEFLECTIONS (IN) ROTATIONS (RAD)
TYPE  CASE MNS FX FY F1 MX MY Mz DX oY z RX RY
DWT 1 950, 0. -12810. 0. 0. 0. 0. 0.01 0.00 0.05 0.000 0.000 0.000
OBEI 10 3730, 0. -1531, 0. 0. 0. 0. 0.15 0.00 2.35 0.001 0.002 0.000
0BEA NOT SPECIFIED '
SSET 11 8952, . -3674. 0. 0. 0. 0. 0.3 0.00 5.65 0.002 0.005 0.000
NORM 2 189. 0. 10. 0. 0. 0. 0. -2.48 0.00 1.04 0.001 -0.002 0.000
THERANC 3 204. 0. 11. 0. 0. 0. 0. -2.67 0.00 1.12 0.001 -0.002 0.000
OCCMAX 4 4327, 0. 737. 0. 0. 0. 0. -0.29 0.00 -1.19 -0.001 0.002 0.000
OCCMIN 0.  -695. 0. 0. 0. 0 0.21 0.00 0.94 0.001 -0.002 0.000
MODFLEX 15  951. 0. -12810. 0. 0. 0. 0. -2.47 0.00 1.09 0.001 -0.002 0.000
MODFLEX 17  4506. 0. -14330. 0. 0. 0. 0. 2.75 0.00 3.45 0.002 0.004 0.000
MODFLEX 18 9120, 0. -16483. 0. 0. 0. . 301 0.00 6.8 0.002 0.007 0.000
CASE DESCRIPTION , TITLE
1 DEADWEIGHT DEADWE IGHT
10 172 SSE INERTIA GBI MAX OF ASS(X.Y) OR ABS(Y.Z) OBE EARTHQUAKE CMBINATIONS
11 SSE INERTIA SSEI  MAX OF ABS OR ABS{Y+Z) SSE EARTHQUAKE COMBINATIONS
2 NORMAL OPERATING THERMAL ANALYSIS ) 551 DEG
3 THERMAL EXPAN + ANC MVMIS  THERMAL ANALYSIS (MAXIMUN) 583 DEG F
4 TIME HISTORY DYNAMIC FORCE FLUID TRANSIENT OUE To TURBINE TR TRIP ,
15 MODFLEX Lo MAX. VALUE (DT, (ONT+TH
17 MODFLEX LC#2 ABS. SUM(DHT O [OWT+TH Nom) §s§°m O0R FT)

18 MODFLEX LC#3 ABS.SUM(DWT OR (DWT+TH MAX),

-1
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NUPIPE-SW ME-110

STONE & WEBSTER ENGINEERING CORPORATION

PAGE 8 OF 18

VER 06 LEV 03 DATE 2/23/93
91.350 17.12.52 PECO PBAPS UNIT§2 03040-NP(C)-PM-786 (RERATE) MS "D" CONTMT TO TSV JOB NO. 3823
. v A RUN NO. R0170002
SoNicicirk ek i dririek dckednk i ek ik
* POINT NO. 210 * PIPE SUPPORT SUMMARY * SUPPORT MARK NO. *
* FUNCTION: RESTRAINT * : * 1DB-H6 *
dededriedriciriciededricvrink-drieirkiciok i PR deAeA il ARk drrinr i Ak
GLOBAL ~ MINIMUM CLASS 2 STRESSES (PSI) GLOBAL ((.OO&DINATES
£Q.8 £Q.9 £0.10 £Q. 11 X COORD Y C 1
7547. 810. 8356. " o6oes  V163%8 99.17
LOAD (PSI) FORCES (LBF) MOMENTS (FT-LBF) DEFLECTIONS (IN) ROTATIONS (RAD)
TYPE  CASE MNS FY MX MY 0X ov z RX RY
OWT 873. 0. -12285. 0. 0. 0. 0. 0.01 0.000 0.05 0.000 0.000 0.000
0BEI 10 3434, 0. -1673. 0. 0. 0. 9. 0.15 0.00 1.94 0.001 0.003 0.000
08 NOT SPECIFIED
SSET 11 8241, - . -4494, 0. 0. 0. 0. 0.35 0.00 4.66 0.001 0.007 0.000
NORM 2 753, 0. -54, 0. 0. 0. 0. -4.05 0.00 0.15 0.001 -0.002 0.000
THERANC 3 810, 0. -58, 0. o, 0. 0. -4.36 0.00 0.15 0.00f -0.00Z 0.000
OCCMAX 4 4334, 0.  -961. 0. 0. 0. 0. -0.28 0.00 -1.06 -0.001 -0.002 0.000
OCCMIN 0. 829. 0. 0. 0. 0. 0.21 0.00 1.01 0.001 D0.002 0.000
MODFLEX 15  1159. 0. -12339. 0. 0. 0. 0. -4.04 0.00 0.20 0.000 -0.002 0.000
MODFLEX 17 5157, 0. -14211. 0. 0. 0 0. 4.33 0.00 2.14 0.001 0.005 0.000
MODFLEX 18 9135, 0. -16837. 0. 0. 0. 0. 4.71  0.00 4.87 0.002 0.009 0.000
CASE DESCRIPTION TITLE
1 DEADWEIGHT DEADWEIGHT
10 1/2 SSE_INERTIA OBEI  MAX OF ABS(X+Y) OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
11 SSE INERTIA SSET  MAX OF ABS Xe¥) OR ABS(V+2) SSE EARTHQUAKE COMBINATIONS
2 NORMAL OPERATING THERMAL ANALYSIS (NORMAL) 551 DEG
3 THERMAL EXPAN + ANC MVMTS  THERMAL ANALYSIS (MAXIMUM) 583 DEG F
4 FT = FLUID TRANSIENT DUE O TURBINE TR mp

TIME HISTORY DYNAMIC FORCE
MODFL

MODFLEX
MODFLEX

LC# MAX. VALUE (OT, (DWT+TH
LC#2 ABS . SUM(DWT OR i +TH NORM) éoasx OR FT)
LC#3 ABS.SUM{DWT OR (DWT+TH MAX),3SET)

- )693
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NUPIPE-SW_ ME-110
VER 06 LEV 03
91.350 17.12.52

FokkiA R dedokirkrinkodok i ok doke ke

* POINT NO. 240 *
* FUNCTION: RESTRAINT *
seicdiededeieirinioicdokrkik ek AA

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT#2 03040-NP!C!-&-786 {RERATE) MS "D" CONTMT TO TSV

PIPE SUPPORT SUMMARY

GLOBAL MINIMUM CLASS 2 STRESSES (PSI)
- EQ.8 £Q.9 €Q.10 EQ.11
7548. 12457. 1510. 9059.
LOAD (PSI) FORCES (LBF) MOMENTS (FT-LBF) DEFLECTIONS (
TYPE CASE MNS FY MY oX DY
DwWT 1 875. 0. -12492. 0. 0. 0. 0. 0.01 0.00
0BEI 10 4908. 0. -2988. 0. 0. 0. 0. 0.15 0.00
OBEA NOT SPECIFIED :
SSEI 11 11781. 0. -7172. 0. 0. 0. 0. 0.36 0.00
NORM 2 1404, 0. -20. 0. 0. 0. 0. -5.62 0.00
THERANC 3 1510. 0. -22. 0. 0. 0. 0. -6.05 0.00
OCCMAX 4 3955. 0. -1141. 0. 0. 0. 0. -0.30 0.00
OCCMIN 0. 1122, 0. 0. 0. 0. 0.21 0.00
MODFLEX 15 1667. 0. -12812, 0. 0. 0. 0. -5.60 0.00
MODFLEX 17 6447, - 0. -15500. 0. 0. 0. c. 5.90 0.00
MODFLEX 18 13410. 0. -19686. 0. 0. 0. 0. 6.39 0.00
CASE DESCRIPTION TITLE
1 DEADWEIGHT DEADWE IGHT
10 172 SSE INERTIA OBEI MAX OF ABS X+ OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
11 SSE INERT SSEI . MAX OF ABS X* OR ABS(Y+Z) SSE EARTHQUAKE COMBINATIONS
2 NORMAL OPERATING THERMAL ANALYSIS L) 551 DEG
3 THERMAL EXPAN +« ANC MVUMTS ERHAL ANALYSIS HAXIWH 583 DEG F -
4 TIME HISTORY DYNAMIC FORCE = FLUID TRANSIENT DUE TURBINE TRIP
15 MODFLEX LC#l VALUE (DWT DHT+T
17 MODFLEX LC#2 ABS.SUM DWT OR ¢TH éOBEI OR FT)
18 MODFLEX LC#3 ABS.SUM(DWT OR {DWT+TH MAX}, §

PAGE 9 OF 18
DATE 2/23/93
JOB NO.

RUN NO. R0170002

* SUPPORT MARK NO. *
* 1DB-H7 *

GLOBAL ((.(g&DINATES

X COORD Y COORD Z COORD
-144.93 153.83 99.17
IN& ROTATIONS (RAD&
Z RX RY z
0.05 0.000 0.000 0.000
0.27 0.000 0.004 0.000
0.66 0.001 0.009 0.000
-0.35 0.000 0.000 0.000
-0.37 0.000 0.000 0.000
0.24 0.000 -0.003 0.000
-0.21  0.000 0.003 0.000
-0.30 0.006 0.000 0.000
0.57 0.000 0.004 0.000
0.98 0.001 0.009 0.000

-
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NUPIPE-SW ME-110 STONE & WEBSTER ENGINEERING CORPORATION PAGE 10 OF 18

VER 06 LEV 03 DATE 2/23/93
91.350 17.12.52 PECO PBAPS UNIT#2 03040-NPjC);PHfﬁ6 (RERATE) MS "D" CONTMT TO TSV JOB NO. 3823
~ RUN NO. R0O170002
dekhdrirkirk ik ke ko iokkkk
* POINT NO. 250 * _ PIPE SUPPORT SUMMARY : * SUPPORT MARK NO. *
* FUNCTION: SNUBBER * * 1DB-S7A *
Sedekdicickicieichoicdoioieciooidoirkok
GLOBAL T HINIMUM CLASS 2 STRESSES (PSI) GLOBAL éoo&mrmss
£Q.8 £Q.9 Q. 1 EQ.11 X COORD OORD Z COORD
6797. 12663. 626. 8423. - -151.14 153 83 99.17
LOAD - (PSI) FORCES (LBF) : MOMENTS (FT-LBF) DEFLECTIONS (IN& ROTATIONS (RAD&Z
TYPE CASE MNS FX FY F2Z MX My Mz 0X DY Z RX RY
OwT 1 123. 0. 0. 0. 0. 0. 0. 0.01 -0.01 0.05 0.000 0.000 0.000 -
0BEI 10 5866. 0. 0. -42514. 0. 0. 0. 0.15 0.02 0.00 0.000 0.004 0.000
OBEA NOT SPECIFIED _ )
SSEI 11 14079, 0. 0. -102034. 0. 0. 0. 0.36 0.04 0.00 0.001 0.009 0.001
NORM 2 1511 0. 0. 0. 0. 0. 0. -5.87 0.00 -0.37 0.000 0.000 0.000
THERANC 3  1626. 0. 0. 0. 0. 0. 0. -6.32 0.00 --0.39 0.000 0.000 0.000
OCCMAX 4  4586. 0. 0. 41265. 0. 0. 0. -0.30 0.01 0.00 0.000 -0.003 0.000
OCCMIN 0. 0. -34971. 0. 0. 0. 0.21 0.00 0.00 0.000 0.003 0.000
MODFLEX 15  1533. 0. 0. 0. ' 0. 0. 0. -5.86 -0.01 -0.31 0.000 0.000 0.000
MODFLEX 17  7395. 0. 0. -42514. 0. 0. 0. 6.16 0.02 0.32 0.000 0.004 0.000
MODFLEX 18 15723. 0. 0. -102034. 0. 0. ] -6.67 0.05 0.34 0.001 0.008 0.001
CASE DESCRIPTION ' TITLE
1 DEADWEI DEADWE IGHT
10 1/2 SSE INERTIA 0BEI MAX OF ABS{X+Y)} OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
11 SSE INERTIA SSEI MAX OF ABS(X+Y) OR ABS(Y+Z) SSE EARTHQUAKE COMBINATIONS -
2 NORMAL OPERATING THERMAL ANALYSIS ) 551 DEG _
3 THERMAL EXPAN + ANC MUMTS THERMAL ANALYSIS (MAXIMUM) 583 DEG f
4 TIME HISTORY DYNAMIC FORCE FT = FLUID TRANSIENT DUE TO TURBINE TRIP

15 LC#1 . VALUE owr H NORM) )
17 MODFLEX . LC#2 ABS SUM(DWT oa s +TH NORM ) éoeex OR FT)
18 MODFLEX LC#3 ABS.SUM(DWT OR (DWT+TH MAX),SSEI)

_SEE WOTE 4 1y paee 3G, (st Logo FAcme o£AD

(=1 )

4



STONE & WEBSTER ENGINEERING CORPORATION PAGE 11 OF 18

NUPIPE-SW ME-110
VER 06 LEV 03 . DATE 2/23/93
91.350 17.12.52 PECO PBAPS UNIT§2 03040-NP(C -786 (RERATE) MS "D" CONTMT TO TSV JOB NO. 3823

= RUN NO. R0170002
e T T e
* POINT NO. 275_ * PIPE SUPPORT SUMMARY * SUPPORT MARK NO. *
* FUNCTION: RESTRAINT * * 1DB-H9B *
Aot A A A e ik driciciriceirink iAo doiceicioiciciiciclrieicoicok

GLOBAL ((.OO&DINATES

GLOBAL - MINIMUM CLASS 2 STRESSES (PSI)
. £Q.8 £Q.9 £Q. 10 £Q.11 COORD 7 COORD .
7141. 9974 1548. 8689. -160.33 15383 110.75
LOAD (PSI) - FORCES (LBF) MOMENTS HSFT-LBF) DEFLECTIONS (m& ROTATIONS (RAD&Z
"TYPE  CASE MNS FX FY MZ DX ov z RX RY
OWT 1 468, 0. -B8657. 0. 0. 0. 0. 0.02 ©0.00 0.05 0.000 ©0.000 0.000
OBEI 10 2686. 0. -3960. 0. 0. 0. 0. 0.18 0.00 0,38 0.000 0.001 0.000
OBEA NOT SPECIFIED :
SSEI 11 6446, 0. -9503. 0. 0. 0. 0. 0.44 0.00 0.91 0.001 0.002 0.000
NORM 2 1439. 0. 128. 0. 0. 0. 0. -6.02 0.00 0.14 0.000 0.002 0.000
THERANC 3 1548, 0. 138. 0. 0. 0 0. -6.47 0.00 0,15 0.000 0.002 0.000
OCCMAX 4 2833, 0. 1110. 0. 0. c. Q. 0.43 0.00 -0.33 0.000 0.004 0.000
OCCMIN : 0. -1036. 0. 0. 0. 0. -0.3 0.00 0.33 0.000 -0.004 0.000
MODFLEX 15 1525. 0. -8657. 0. 0. 0. 0. -6.00 0.00 0,19 0.0000 0.002 0.000
MODFLEX 17 4293, 0. -12489. o. 0. a. 0. 6.43 0.00 0.57 0.000 0.006 0.000
MODFLEX 18 8068, 0. -18160. 0. 0. 0. 0. 6.90 0.00 1,11 0.001 0.004 0.001
CASE DESCRIPTION TITLE
1 DEADWEIGHT DEADWE IGHT :
10 1/2 SSE INERTIA OBEI MAX OF ABS X+ OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
11 SSE INERTIA SSET MAX OF ABS X+ OR ABS vfz SSE EARTHQUAKE COMBINATIONS
2 NORMAL OPERATING THERMAL ANALYSIS L) 55 9510
3 THERMAL EXPAN + ANC m L ANALYSIS
4 TIME HISTORY ovnmxc FORCE FLUID TRANSI NT DUE 0 TURBINE FIRIP
15 MODFLEX Lcn . VALUE (OWT, %mu NORM) }
17 MODFLEX LC#2 ABS.SUM(DWT OR (DWT+TH NORM) éoasx OR FT)
18 MODFLEX LC#3 ABS.SUM({DWT OR (DWT+TH MAX),S3S

god 1Y
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NUPIPE-SW_ME-110 - STONE & WEBSTER ENGINEERING CORPORATION ‘ PAGE 12 OF 18

VER 06 LEV 03 DATE 2/23/93
91.350 17.12.52 - . PECO PBAPS UNIT#2 03040-NP(W86 (RERATE) MS "D™ CONTMT TO TSV Jo8 NO. 3823
-~ RUN NO. R0170002
Ao Ao ik .
* POINT NO. 305 * , PIPE SUPPORT SUMMARY * SUPPORT MARK NO. *
* FUNCTION: RESTRAINT * : ' * 1DB-H10 *
Seicdckiririck foickeiiricioiciccicicy
GLOBAL MINIMUM CLASS 2 STRESSES (PSI) GLOBAL ém&DINATES
EQ.8 £Q.9 EQ.1 EQ.11 X COORD Y COORD Z COORD
7068, 13235, 879. 7948. -160.33 153.83 141.40
LOAD (PSI) FORCES (LBF) MOMENTS (FT-LBF) DEFLECTIONS (IN& ROTATIONS (RAD)
TYPE CASE MNS FX FY FZ MX MY Mz DX DYy iz RX RY RZ
DWT 1 395, 0. 138. 0. 0. 0. 0. 0.04 0.05 0.05 0.000 0.000 0.000
OBEI 10 1595, 0. -455. 0. 0. 0. 0. 0.31 0.15 0.38 0.000 0.001 0.000
OBEA NOT SPECIFIED -
SSEI 11 3828. 0. ~-1092. 0. 0. 0. 0. 0.74 0.36 0.91 0.001 0.002 0.001
NORM 2 817. 0. 108. 0. 0. 0. 0. -5.04 0.04 1.40 0.00¢ 0.003 0.000
THERANC 3 879. 0. 117. . 0. 0. -5.42 0.04 1.51 0.000 0.003 0.000
X 4 6167. . . 0. 0. 0. 0 -1.22 0.03 -0.34 0.000 0.001 0.000
OCCMIN Q.. -73. a. Q. 0. 0 1.21 -0.02 . 0.33 0.000 -0.001 0.000
MODFLEX 15 914. 0. 246. 0. 0. 0. 0. -4.99 . 0.08 1.46 0.000 0.003 0.000
MODFLEX 17  6992. 0. -701. 0. 0. 0. 0. 6.22 0.23 1.84 0.001 0.004 0.001
MODFLEX 18 4792, 0. -1346. C. 0. 0. 0. 6.11 0.45 2.47 0.001 0.005 0.001
CASE DESCRIPTION TITLE
1 DEADWEIG DEADWEIGHT
10 1/2 SSE INERTIA 0BEI MAX OF ABS(X+Y) OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
11 E INERTIA SSEl MAX OF ABS{X+Y) OR ABS{YV+Z) SSE EARTHQUAKE COMBINATIONS
2 NORMAL OPERATING THERMAL ANALYSIS RMAL) 851 DEG
3 THERMAL EXPAN + ANC MVMTS THERMAL ANALYSIS (MAXIMUM) 583 DEG F
4 TIME HISTORY DYNAMIC FORCE FT = FLUID TRANSI NT DUE 0 TURBINE TRIP
15 MODFLEX LC#l DWT+TH
17 MODFLEX LC#2 ABS SUH DHT OR +TH NORH) éOBEI OR FT)
18 MODFLEX .~ LC#3  ° ABS.SUM{DWT OR (DWT+TH MAX),3s

997 vty
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NUPIPE-SW_ME-110 STONE & WEBSTER ENGINEERING CORPORATION ‘ PAGE 13 OF 18

VER 06 LEV 03 _ DATE 2/23/93
91.350 17.12.52 ' PECO PBAPS UNIT#2 03040-NP(C)-PM-786 (RERATE) MS "D" CONTMT TO TSV JOB NO. 3823
- ~ RUN NO. R0170002
e L e
* POINT NO. 325 * PIPE SUPPORT SUMMARY * SUPPORT MARK NO. *
* FUNCTION: RESTRAINT * - * 1D8-H11 *
Fdddrdrriiik kil ek dok
GLOBAL : MINIMUM CLASS 2 STRESSES (PSI) GLOBAL ((,(D&DINATES
EQ.8 EQ.9 EQ. 10 EQ.11 X COORD Y COORD Z COORD
7170. 9956. 343. 7513. -160.33 153.83 165.59
LOAD (PSI) FORCES (LBF) MOMENTS (FT-LBF) DEFLECTIONS (IN& ROTATIONS (RI\D&z
TYPE CASE MNS FX -~ . FY Fz MX MY Mz DX DYy 74 RX RY
DWT 1 496. 0. 216. 0. 0. 0. 0. 0.06 0.10 0.05 0.000 0.000 0.000
OBEI 10 1628, 0. -308. 0. 0. 0. 0. 0.19 0.14 0.38 0.000 0.001 0.000
0BEA NOT SPECIFIED ‘
SSEI 11 3907. 0. -740. 0. 0. 0. 0. 0.47 0.34 0.91 0.001 0.002 0.001
NORM 2 319. Q. 215. 0. 0. o. 0. -4.05 0.10 2.40 0.000 0.004 (0.000
THERANC 3 343. 0. 231. 0. 0. 0. 0. -4.36 0.11 - 2.58 0.000 0.004 0.000
OCCMAX 4 2786. g. . 42. 0. 0. 0. 0. -0.72 0.02 -0.34 0.000 0.003 0.000
OCCMIN _ g. -41. 0. 0. 0. 0. 0.64 -0.02 0.33 0.000 -0.003 0.000
MODFLEX 185 603. a. 431, 0. 0. 0. 0. -3.99 0.20 2.45 0.000 0.004 -0.001
. MODFLEX 17  3145. 0. -739. 0. 0. 0. 0. 4,71 0.34 2.83 0.001 0.007 0.001
MODFLEX 18  4383. 0. -1187. 0. 0. 0. 0. 4.1 0.55  3.55 0.001 0.006 0.002
CASE DESCRIPTION TITLE
1 DEADWEIGHT DEADWEIGHT
10 1/2 SSE INERTIA OBE1 MAX OF ABS X+Y OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
11 SSE INERTIA SSEI MAX OF ABS X+ OR _ABS Y+Z SSE EARTHQUAKE COMBINATIONS
2 NORMAL OPERATING THERMAL ANALYSIS L) 551
3 THERMAL EXPAN + ANC MVMTS THERMAL ANALYSIS
4 TIHE HISTORY DYNAMIC FORCE FT = FLUID TRANSI NT DUE 0 TURBINE TRIP

15 FLEX LC#1 MAX. VALUE (OWT, DHT+TH
17 MODFLEX : LC#2 ABS.SUM(DWT OR 5 +TH NORM). éOBEI OR FT)
18 MODFLEX LC#3 ABS.SUM(DWT OR (DWT+TH MAX),SStI
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NUPIPE-SW ME-110
VER 06 LEV 03
91.350 17.12.52

Feddriririoicioiodedoioiekoioioiokoieioiokek

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT#2 03040-NP(C):BM¢7{6 (RERATE) MS "D™ CONTMT TO TSV
/

* POINT NO. 340 * PIPE SUPPORT SUMMARY
* FUNCTION: RESTRAINT *
GLOBAL MINIMUM CLASS 2 STRESSES (PSI)
EQ.8 EQ.9 £Q.10 EQ.11
7161. 9437. 108. 7268.

. LOAD (PSI) FORCES (LBF) MOMENTS (FT-LBF) DEFLECTIONS (
TYPE CASE  MNS Fy MY DX oY
OWT 1 487. 0. 334. 0. 0. 0. 0. 0.08 0.11
0BEI 10 1190. . 488, 0. 0. 0. 0. 0.05 0.16
0BEA NOT SPECIFIED
SSEI 11 2856. 0. -1170. 0 0. 0. 0. 0.13 0.39
NORM 100. 0. 416. 0. 0. 0. 0. -3.48 0.14
THERANC 3 108. 0. 447, 0. 0. 0. 0 -3.76 0.15
OCCMAX 4 22176. 0. -88. 0. 0. . 0. 0. -0.15 -0.03
OCCMIN a. 13. 0. 0. 0. 0. 0.14 0.02
MODFLEX 15 572, 0. 750. 0. 0. 0. a. -3.42 0.25
MOOFLEX ~ 17  2404. g. -1237. 0. 1 0. 0. 3.57 0.41
MODFLEX 18 3067. 0. -1952. 0. 0. 0. 0. 3.81 0.65
CASE DESCRIPTION TITLE

1 DEADWEIGHT DEADWEIGHT

10 1/2 SSE INERTIA OBEI MAX OF ABS(X+Y) OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
11 SSE INERTIA SSEI MAX OF ABS(X+Y) OR ABS(Y+Z) SSE EARTHQUAKE COMBINATIONS
2 NORMAL OPERATING THERMAL ANALYSIS L) 551 DEG

3 THERMAL EXPAN + ANC MVMTS THERMAL ANALYSIS (MAXIMUM) 583 DEG F

4 TIME HISTORY DYNAMIC FORCE FT = FLUID TRANSIENT DUE TO TURBINE TRIP
15 MODFLEX LC#1 MAX. VALUE (DNT,SB¥T+TH NORM) )
17 MODFLEX LC#2 ABS.SUM(DWT OR +TH NORM), éOBEI OR FT)
18 MODFLEX Lc#3 ABS.SUM(DWT OR (DWT+TH MAX),SSEI)

PAGE 14 OF 18
DATE 2/23/93

JOB NO. 3823

RUN NO. R0170002

* SUPPORT MARK NO. *
* 1DB-H12 *
Srirdedcdrinie koo ook

Goko
GLOBAL COQORDINATES
X COORD Y COORD Z COORD

-160.33 153.83 178.56
IN ROTATIONS (RAD
&Z RX RY ( &Z

0.05 0.000 0.000 0.000
0.38 0.000 0.001 0.001
0.91 0.001 0.002 0.001
2.93 0.000 0.004 0.000
3.16 0.000 0.004 0.000
-0.34 0.000 0.004 0.000
0.33 0.000 -0.003 0.000
2.99 0.00 0.004 -0.001
3.37 0.001 0.007 0.001
4.12 0.00 0.006



PAGE 15 OF 18
DATE 2/23/93
NO. 3823

JOB
RUN NO. R0170002

STONE & WEBSTER ENGINEERING CORPORATION
PECO PBAPS UNIT§2 03040-NP(C)-BM-785 (RERATE) MS "D" CONTMT TO TSV
~

NUPIPE SW ME 110
VER 06 LEV 03
g1. 350 17.12.52

TRARTAAA AT AR AR ATOR AN

* *

* POINT NO. 370 * PIPE SUPPORT SUMMARY * SUPPORT MARK NO.
* FUNCTION: RESTRAINT * * 1DB-H13
Friedridok ik A iAok o
GLOBAL MINIMUM CLASS 2 STRESSES (PSI) GLOBAL ((.MRDINATES
9 .8 £Q.9 £Q. 1 59.11 X CGORD ZC
. 67583, 9200. 650. 403. -140.31 153 83 183.00
LOAD (PSI) FORCES (LBF) MOMENTS (FT-LBF) DEFLECTIONS (IN& ROTATIONS (RAD&
TYPE CASE ~ MNS FX FY My Mz . DX DYy 73 RX RY z
DWT 1 79. 0. 59. 0. 0. 0. 0. 0.08 0.02 0.04 0.000 0.000 0.000
OBEI 10 2447, . ~66. 0. 0. 0. 0. 0.00 0.03 0.07 0.000 0.001 0.000
OBEA NOT _SPECIFIED
-SSEI 11 5872, . -157. 0. 0. 0. 0. 0.00 0.07 0.16 0.000 0.002 0.001
NORM 2 604. 0. 137. . 0. 0. 0. -2.48 0.06 2.26 0.000 G.003 0.000
THERANC 3 650. - 0. 147, 0. 0. 0. 0. -2.66 0.06 . 2.43 0.000 0.004 -0.001
OCCMAX 4 1977. 0. ~-15. 0. 0. o. 0. 0.00 -0.01 D.06 0.000 0.001 0.000
OCCMIN 0. 12, 0. 0. 0. 0. 0.00 0.01 -0.06 0.000 -0.001 0.000
- MODFLEX 15 603. 0. 196. 0. 0. 0. 0. -2.40 0.08 2.30 0.000 0.004 -0.001
MODFLEX 17  3006. 0. -262. 0. - 0. 0. 0. 2.40 0.11 2.37 0.000 0.005 0.001
MODFLEX 18 6468. 0. -364. 0. 0. 0. 0. 2.58 0.15 2.64 0.000 0.006 0.002
CASE DESCRIPTION TITLE
1 DEADWEIGHT DEADWEI
10 1/2 SSE INERTIA OBEI MAX OF AB X» OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
11 SSE INERTIA SSEI MAX OF ABS X+ OR ABS Y#Z SSE EARTHQUAKE COMBINATIONS
2 NORMAL OPERATING THERMAL ANALYSIS 551
3 THERMAL EXPAN + ANC MVMTS THERMAL ANALYSIS MAXIH\M 583 DEG F
FT = FLUID TRANSIENT DUE TO TURBINE TRIP

4 TIME HISTORY DYNAMIC FORCE
MODFLEX

15 LC#1 MAX. VALUE (DWT DHT+TH
. 17 MODFLEX LC#2 ABS.SUM(DWT OR s +TH NORH) éQBEI OR FT)
LC#3 ABS.SUM{DWT OR (DWT+TH MAX),SS

18 MODFLEX

éq/ I\'&?V
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NUPIPE-SEEVM(E)?m o STONE & WEBSTER ENGINEERING CORPORATION : ’ PAGE 16 OF 18

VER 06 DATE 2/23/93
91.350 17.12.52 - PECO PBAPS UNIT#2 03040- NP(C);PM/ 786 (RERATE) MS "D" CONTMT TO TSV JOB NO, 3823
RUN NO, R0170002
mmmm**ﬂ*** .
* POINT NO. 390 PIPE SUPPORT SUMMARY * SUPPORT NO. *
* FONCTION: RESTRAINT * : ' * TSy~ 4 Qe *
deicicirinioioiciok deiok iekoinkokeinionink:
GLOBAL SMINIMM CLASS 2 STRESSES (PSI) GLOBAL éoo&ommss
£Q.8 £Q.9 EQ. 1 €Q. 11 X COORD ¥ COORD
7249. 13354. 118 8967. '5i50  VisE  iss00
LOAD (PSI) FORCES (LBF) MOMENTS (FT-LBF) DEFLECTIONS (IN) ROTATIONS (RAD)
TYPE  CASE MNS FX FY F2 MX MY MZ DX DY z RX RY z
DWT 1 276, 0. 814, 0. 3541, 0. 0. 0.08 0.00 0.03 0.000 0.000 0.000
OBEI 10 _ 214, 0. -3453. 0.  -9790. 0. 6. 0.00 0.00 0.00 0.000 0.000 0.000
0BEA NOT SPECIFIED
SSEI 11 513, 0. -8286. 0.  -23495. 0. 0.  0.00 0.00 0.00 0.000 0.000 0.000
NORM 2 600, 0. -2521. 0. 3823. 0. 0. -2.12 0.00 1.91 0.000 0.003 -0.001
THERANC 3 646. 0. -2712. 0. 3114, 0. 0. -2.28 0.00 2.06 0.000 0.004 -0.001
oCCMAX 4 119: 0. -1046. 0.  -3742. 0. 0. 0.00 0.00 0.00 0.000 0.000 0.000
OCCMIN 0. 847 0. 3420, 0. 0.  0.00 0.00 -0.00 0.000 0.000 0.000
MODFLEX 15 504, 0. -1707. 0. 7364. 0. 0. -2.04 0.00 1.94 0.000 0.003 -0.001
MODFLEX 17  622. 0. -5159. 0.  -17154. 0. 0.  2.04 0.00 1.84 0,000 0.004 0.001
MODFLEX 18 992. 0. -10185. 6.  -31150. 0. 6. 2.20 0.00 2.09 0.000 0.004 0.001
CASE DESCRIPTION TITLE
1 DEADWEIGHT . DEADWEIGHT
10 1/2 SSE_INERTIA OBEI  MAX OF ABS X R ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
11 SSE INERTIA SSEI  MAX OF ABS(XeY) OR ABS Y+Z) SSE EARTHQUAKE COMBINATIONS
2 NORMAL OPERATING THERMAL ANALYSIS Ly 551
S THERMAL EXPAN » AN MMIS  THERMAL ANALYSIS (MAXIMM) 583 DEG F
4 TIME HISTORY DYNAMIC FORCE FT = FLUID TRANSIENT DUE fO TURBINE TRIP

15 MODFLEX LC#1 MAX. VALUE (DWT, DNT+TH NORM))
17 MODFLEX LC#2 ABS . SUM(DWT OR s OTH NORM), Ig.OBEI OR FT)
18 MODFLEX LC#3 ABS.SUM(DWT OR (DWT+TH MAX), §s I)

|~ 1 ~;)5W°'J .

e \aw

v



NUPIPE-SW_ME-110
VER 06 LEV 03
91.350 17.12.52

ThdeAk kA Aotk ko
* POINT NO. 390 *

PECO PBAPS UNIT#2 03040-NP(C)-

STONE & WEBSTER ENGINEERING CORPORATION
<786 (RERATE) MS "D" CONTMT TO TSV

PIPE SUPPORT SUMMARY

PAGE 17 OF 18
DATE-2/23/93
JOB NO. 3823
RUN NO. R0170002

* SUPPORT MARK NO.

*

* FUNCTION: SNUBBER * * MSV-4 (INLET) *
Feiedeiriede ekl iririodoiririeink
GLOBAL o, g INIMIM CLASS 2 STRESSES (PSI) GLOBAL éoo&mNATEs
£Q.8 £Q.9 EQ. 1 £Q. 11 X COORD Y C Z COORD
7249. 13354, 318 8967. -131.70 158 83 183.00

LOAD (PS1) FORCES_(LBF) . MOMENTS (FT-LBF) DEFLECTIONS (IN) ROTATIONS (RAD),
TYPE  CASE MNS FX FY MX MY X DY z RX RY
DWT 1 276, 0. 0. 0. 0. 0. 0. 0.08 0.00 0.03 0.000 0.000 0.000
OBEI 10 214,  -7181. 0. -8805. 0. -159991.  -58664. 0.00 0.00 0.00 0.000 0.000 0.000
OBEA NOT SPECIFIED
SSEI 11 513. -17234 0. -21132. 0. -383979. -140794. 0.00 0.00 0.00 0.000 0.000 0.000
NORM 2 600. 0. 0. 0. 0. 0. 0. -2.12 0.00 1.91 0.000 0.003 -0.001
THERANC 3 646. 0. 0. 0. 0. 6. 0. -2.28 0.00 2.06 0.000 0.004 -0.001
OCCMAX 4  119. 21112. 0. 10543. 0.  146139. 14081. 0.00 0.00 0.00 0.000 0.000 0.000
OCCMIN -17488. 0. -7220. 0. -128094.  -11119. 0.00 0.00 0.00 0.000 0.000 0.000
MODFLEX 15  504. 0. 0. 0. 0. 0. 0. -2.04 0.00 1.94 0.000 0.003 -0.001
MODFLEX 17  622. -21112. 0. -10543, 0. -159991.  -58664. 2.04 0.00 1.94 0.000 0.004 0.001
MODFLEX 18  992. -17234. 0. -21132. 0. -383979. -140794. 2.20 0.00 2.09 0.000 0.004 0.001
CASE DESCRIPTION TITLE

1 DEADWEIGHT DEADWEIGHT

10 1/2 SSE_INERTIA OBEI  MAX OF AB x. OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS

11 SSE INERTIA SSEI  MAX OF ABS x+v OR_ABS(¥+Z SSE EARTHQUAKE COMBINATIONS

2 NORMAL OPERATING L) 551D

3 THERMAL EXPAN +« ANC MVMTS
4 TIME HISTORY DYNAMIC FORCE
MODFLEX

MODFLEX
MOOFLEX

THERMAL ANALYSIS
THERMAL ANALYSIS

FT = FLUID TRANSIENT DUE TO TURBINE TRIP

LC#1 MAX. VALUE (DWT,(DWT+TH NO

LC#2 ABS.SUM(DWT OR {DWT+TH uom) éoasr OR FT)
LC#3 DWT+TH MAX), $s

ABS.SUM(DWT OR

ied v

_3"60)

=1
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45010.65P

STONE & WEBSTER ENGINEERING CORPORATION

CALCULATION SHEET

CALCULATION IDENTIFICATION NUMBER

PAGE

OPTIONAL TASKCODE | 7 PP+ |

© ® N OO s W N =

J.0. OR W.0. NO. DIVISION & GROUP CALCULATION NO.
03040 NP (C) P86 /- / 72
R -1
COMPUTER LOG
S&W COMPUTER AUTH. NO. 0170
PROGRAM FICHE
NAME VERSION| RUN JoB | Loc |PREPARED BY COMMENTS
UBRARY | /LEVEL | NoO. NO. [ SECT |DATE
REF.NO. |
NoPPE || | ‘RJE STORAGE:
VO6/LO3 001 3762 | Att.5 | F.CAPUANO FCC.PM786:072
ME-T10 | ' A | 02/23/93
NUPIPE RJE STORAGE:
VO6/L03 002 3823 | A5 | F.caPuAND FCC.PM786.W041:072
ME-110 B | 02/23/93 -
NUPIPE RJE STORAGE:
VO6/L03 008 7541 | A5 | F.cAPUANO FCC.PM786.TB165:072
ME=110 - C | 03iz4/93
NUPIPE RIE STORAGE:
| VO6/L03 023 6343 | Att.5 | F.CAPUANO FCC.PM786.WO9B7:072.
ME-110 D | 03/30/93 S




NUPIPE-SW ME-110
VER 06 LEV 03

INPUT DATA ECHO

VRN AEWN-

) 0 0 0 0 0
PECO PBAPS UNIT#2 03040-NP(C)-PM-786 (RERATE) MS "D" CONTMT TO TSV
CONTROL 5 2 1 .001

CONTROL
FLEXAN
DEADHE IGHT

1

1

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT#2 OSOW-NP(CMB% (RERATE) MS "D™ CONTMT 70 TSV
7

1. ) 1.
3.

2 2.
TEERMAL ANALYSIS (NORMAL 551 DEG F

FLEX
F FLEXAN

FFLEXAN
X DIRECTION OBE EARTHQUAKE

FFLEXAN
FF LEXAN

Y DIRECTION OBE EARTHQUAKE
FFLEXAN

FFLEXAN

4 DIRECTION OBE EARTHQUAKE
ABS$X+V) OBE ESRTHQUAKE

3
THERMAL ANALYSIS (MXIHUH) 5%3 DEG F
FLUID TRAgSIENI DUE TO gURBINE TRIP

300. 200. 3.
20. 20. 1.

6. 20. 26. 2.

7. 20. 20. 1.
1. 1.
1. 1. 1.

ABS}Y*Z) 0BE EARTHQUAKE L L
%I MAX (1)'; I;BS(X+Y) OR A%S(W-Z) OBE EARTHQUAKE COMBINATIONS
SSEI MAX OF ABSSX+Y) OR ABS(Y+Z) SSE EARTI-QUAKE COMBINATIONS

12
UPSET MAX OF (0851 OR FT)

MOD 13 . 1.

ALG.SUM (OWT,TH NORM)

M0D 14 13 1. 1.

ALG.SUM (DWT,TH MAX

MOD 15 11 3.
LC[#)l MAX. VALI{E (DwT, (DHTfTH NORM)) 3
MAX. VALUE (DHT iDHT*TH MAX)

MOD 213 1. 1.
LCIZ ABS., SUM(WT OR (DHI*TH NORM)i (OBEI OR FT)

LC#3E ABS. SUH(DHT OR (DWT+TH MAX),SSEI)
IS\HPLIFIED RESP(NSE SPECTRA éARS) - RB EL 135'- 165; ,1B EL. 150' 165'02% DAMPING5

CON 3 s s b b s

.20 077 .33 .100 .60
.111 1,92 .125 1.92 133 2.27
.1 2.27 . 167 2.09 -196 .64
244 . .435 . .833 .29
1.220 .13 10.000 .00
PO . 4mccBemeatoccBoean PO SPOR SN

2/23/93
J08 .‘4362

PAGE 1
R0170001
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NUPIPE-SW ME-110
VER 06 LEV 03

INPUT DATA ECHO

STONE & WEBSTER ENGINEERING CORPORATION
PECO PBAPS UNIT#2 03040~NP(CM5 (RERATE) MS "D" CONTMT TO TSV
/

1
]
]
(]
+
[)
1
[}
[}
¥
)
1
[}
(]
+

2
V] 0 0 0 0 0 0 0
SPEC 1 3 0.010 .10 .033 .10 .037 .15
SPEC 1 3 .045 .23 .071 .36 .091
SPEC 1 3 . 1.89 111 1.89 .118 .93
SPEC 1 3 . 122 1.09 .133 2.27 .l 2.27
SPEC 1 3 .167 2.09 .196 . .238 .39
SPEC 1 3 .500 39 .769 .36 1.250 .12
%g%& 1 g 10.00 .00
AMPLIFIED RESPONSE SPECTRA SARS) - (2/2 GROUND SPECTRA .5% DAMPING )
PEC 2 2 .000 .0 .025 ~.043 .033 .06
SPEC 2 2 .050 .087 .100 113 111 .122
SPEC 2 2 .125 .133 . 143 .153 .167 . 167
SPEC 2 2 .182 .173 222 .173 .250 .167
SPEC 2 2 333 .153 .500 .11 1.000 .057
SPEC 2 2 10.000 .057
XSE265T™ 1 26.00 1.086 317.0 29.9 1115, 1
XSEG"WTR 2 6.625 .432 50.5 27.9 1115. 2.
XSEAQVDUM 3 26.00 .086 .001 29.9 0. 3.
XSE14STM 4 14,00 .750 123.0 27.9 1115. 3.
XSE28STM 5 28.00 1.375 .001 29,9 1115, 3
0OPV551 1 1 27.04 .04120
0PV551 1 2 26.04 .04120
0PV583 2 1 26.82 .04433
0PV583 2 2 25.82 .04433
ANCHOR 5 -11.00 138.15 45.00
MARKNO FLUED HEAD PEN N-7D :
RUN 5 10 2.583 1. 1. 1.9
VALVE 10 15 3.583
VALVE 15 20 1.250
ELBOW 20 35
DUMMY .1521 .9884
ELBOW 3% 40 3.02
DUMNMY .9884 1521
ELBOW 40 45 .
RUN 45 54 .521
RUN 54 56 4.161
RUN 56 60 2.926
RUN 60 65 5.074
ELBOW 65 70
RUN 7 75 5.833
RESTRAINT 75 1500
KNO 1D8-H1 .
RUN 75 76 3.292
RUN 76 80 5.403
RUN 80 82 3.847
RUN 82 90 5.542
RUN 90 95 6.028
RUN ’ 95 100 - 6.028
RESTRAINT 100 2160
MARKNO 1D8-H2
B e S LT toeeedeman D - LYY LY PPN VRNV | PP SR (R FY, SOOI |
0 0 (4] 0 0 0 ] 0

2/23/93
JOB 3762

e,

PAGE 2
RO170001
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NUPIPE-SW ME-110

VER 06 LEV 03
INPUT DATA ECHO
STMT  =-==tomoclecn- I NS, WS BN S SN, S——
NUMBER 0 0 0 0
101 RUN 100 105 . 1.943
102  SNUBBER 105  1.068
103 MARKNO  10B-S2A
104  RUN 105 110 5.833
105  ELBOW 110 115
106 RUN 115 125  -6.646
107  RESTRAINT 125 : 1.0E8
108 MARKNO  10B-H3
109 RUN 125 130  -4.451
110 RUN 130 135  -4.451
111 RUN 135 140  -4.451
112 RESTRAINT 140 1.0€8
113 108-H4
112 RN 140 145  -6.295
115  RUN 145 150  -6.295
116  RUN 150 155  -6.295
117 RUN 155 160  -6.295
118 RN 160 165  -6.295
119 RUN 165 170  -6.295
120  RESTRAINT 170 ’ 1.0€8
121 MARKNO  10B-HS
122 RUN 170 175  -4.771
123 RN 175 180  -4.77%
124 RUN 180 185  -4.771
125 RUN 185 190  -4.771
126 - RUN 190 195  -4.771
127 RUN 195 200 -4.771
128 RUN 200 205 -4.771
123 RN 205 210 -4.771
130  RESTRAINT 210 _ .~ 1.0e8
131 MARKNO  1DB-H6
132 RUN 210 215  -6.333
133 RUN 215 220  -6.333
134 RUN 220 225  -6.333
135 RUN 225 230  -6.333
136 RN 230 235  -6.333
137 RUN 235 240  -6.333
138 RESTRAINT 240 1.0E8
139 MARKNO  108-H7 .
140 RUN 240 245  -3.104
141  RUN 245 250  -3.104
142  SNUBBER © 250 1.0E8
143 MARKNO  1DB-S7A
144  RUN 250 255  -4.594
145 RUN 255 260  -4.594
146 ELBOW 260 265
147 RUN 265 270 5.792
148 RUN 270 275 5.792
149 RESTRAINT 275 1.068
briaio S Wt outN TSRV SN P SR ST SRS N
0 0 0 0 0

STONE & WEBSTER ENGINEERING CORPORATION
PECO PBAPS UNIT§2 03040-NP{L)}~PM-786 (RERATE) MS "D" CONTMT TO TSV
~ .

2/23/93 PAGE 3
JOB 3762 R0170001

I

| "ONINIWHOVLLY

¢d



NUPIPE-SW ME-110
VER 06 LEV 03

INPUT DATA ECHO

TMT  c-ceteccclecucrenacPomanteceaoometanccducacs-aab
NUMBER 0 0 0 0 0

151 RUN 275 280 5.108

152  RUN 280 285 5.108

153 RUN 285 290 5.108

154 RUN 290 295 5.108

155 RUN 295 300 5.108

156  RUN 300 305 5.108

157 RESTRAINT 305 3000

158 MA 1DB-H10

159 RUN 305 310 6.047

160 RUN 310 315 6.047

161 RUN 315 320 6.047

162 RUN 320 325 6.047

%234 RESTRAINT 325 2160

165 RUN 325 330 4,325

166  RUN 330 335 4.325

167 RUN 335 340 4.325

168  RESTRAINT 340 3000

169 DB-H12

170 RUN - 340 345 4.443

171 ELBOW 345 350

172 RUN 350 385 4.875

173 RUN 355 360 5.049

174 RUN 360 365 5.049

175 RUN 365 370 5.049

176  RESTRAINT 370 2400

177 MARKNO 1DB-H13 ‘

178 RUN 370 375 3.302

179 RUN 375 380 3.302

180 RUN 380 385 1.000

181 RUN 385 390 1.000

182  RESTRAINT 390 1.0e8

183  SNUBBER 390 1.0€8 -

184 MARKNO MSV-4 (INLET)

185  VALVE 15 25 -2.758 -2.758

186  MVALVE 25 30 -3.960 -3.960

187  RUN 35 36 -2.29

188 RUN 41 -2,75

189  RESTRAINT 41 1.0£8

190 KNO RESTRAINT #5

191 ° RUN 55 356 4 2.583

192 TEE 355 356 1.7

193 RUN 385 386 ‘ -2.29

194 TEE 385 386 1.41 .

195 VALVE 390 400 11.083 -12.646

196 RUN 400 405 - =11.927

197  RUN 405 410 -11.927

198  ELBOW 410 415 11.000

199 RUN 415 425 17.958

200" RUN 425 435 17.958

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT#2 03040-NP(C

=786 (RERATE) MS "D" CONTMT TO TSV

1.0€10

2.
1,
2.
2.
1.

[orysry
.

1.3
1.9

1.0E10

3.02

2/23/93
e

| ONINTWHOVLLY
\

PAGE 4
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NUPIPE-SEEVMSSIIO STONE & WEBSTER ENGINEERING CORPORATION ’ 2/23/93 PAGE 5

VER 06 308 3762 R0170001
_ PECO PBAPS UNIT#2 03040-NP(C)-PM<786 (RERATE) M5 "D" CONTMT TO TSV
INPUT DATA ECHO e
L U VP SO S SUUPURT SR SER MR
NUMBER 0 0 0 0 0
201 E 435 11.000
202 RUN 420 " 12.950
203 RUN 450 12.950
204  RUN 455 12,950
205 RUN 480 12.950
206 ELBOW 470
207 RUN 475 -4,08
208 ANCHOR
209  LMASS 56 76 82 105 125 140 170 210 240 250
210 LMASS 275 325 340 370
211 (MASS 15 30 35 36 40 60 65 75 80
212 LMASS 90 100 110 130 135 145 150 155 160 165
213 LMASS 175

185 180 195 200 205 215 220 225 230 235
280 295

SS 335 345 355 356 360 365 375 380 385 386
216  CWEVLVBODY
217  CWEVLVOPER
CWEHGR R5
219  CWEREST 4
220  CWEREST 3
221  CWEREST 2
222  CWEREST 1
223  CWEHGR H1
224 CWEHGR H2

0
440
45
455
470
475
480
480

54
30
25
95
180
255
330
25
30
54
56
76
a2
75
100
325
340
227  CWEHGR S2A 105 620.
125
140
170
210
240
275
250
305
370
356
75
100
305
325
340
370
10
15
65
110
260
345

225 CWEHGR H1l 109, >

226 CWEHGR H12 109. :

228  CWEHGR H3 330. > f,
229 CWEHGR H4 300, - =
230 - CWEHGR HS 300. =

231 CWEHGR H6 300. ‘
232  CWEHGR H7 300. -~
233 CWEHGR H9B 300. :

234  CWEHGR STA 1450. &=

235 CWEHGR H10 162. =

236 CWEHGR H13 220. )

237 CWE14"PIPE 1970. =z

238  CWE4"PIPE 170. C

239  FORCE 1 7. .

240 FORCE - 1 6125.

241  FORCE 1 8697. —

242  FORCE 1 6434,

243 FORCE 1 8571.

244  FORCE 1 7200. '

245  TFORCE 7 -.25

246  TFORCE 8 -1.00 -

247 TFORCE 9 -1.00 0

248  TFORCE 10 -1.00

249  TFORCE 11 1.00

250 TFORCE 12 :

,-a}ro:)



NUPIPE-SW - STONE & WEBSTER ENGINEERING CORPORATION 2/23/93 PAGE 6
VERIOS SLEVH(E)S110 ONE & ¥ JOB 3762 R0170001
PECO PBAPS UNIT#2 03040-NP{C)-PM<786 (RERATE) MS "D" CONTMT TO TSV

INPUT DATA ECHO

1 T VHI PSRRI SRR ISR SNPGRS ; SN VU . SNSRIy R |
NUMBER 0 0 0 0 0 0 0
251 TFORCE 13 360 -1.00

252 9CN 1 12

253  oCF 1 i1

254  10CASES 2 3

255  SUMMARY 1 2 3 4 10 11

256 SUPPORT ~ 1 10 11 2 3 4 15 17 18

257 - STITLE

258 STITLE  Ms "D" {CONTHT TO, TSV)

250 STITLE  03040-NP(C)-PM-786

260  ALLDONE

261  STORED AS: FCC.PM786:072

262  ALLDONE

Y

(=1 =20
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NUPIPE-SW ME-110
VER 06 LEV 03

INPUT DATA ECHO

PECO PBAPS UNIT#2 OSOW-NP(C)MG (RERATE) MS "D" CONTMT TO TSV
-~

STONE & WEBSTER ENGINEERING CORPORATION

0 0 0 0 0 0 0
PECO PBAPS UNIT#2 03040-NP(C)-PM-786 (RERATE) MS "D" CONTMT TO TSV
CONTROL 5 2 1. .001 :

CONTROL
DE:EDHE IGHT

X 2 2.
}'HERMAL ANALYSEIlS (NgRNAL
"I'_’:-CE;R:AL ANALYS‘I‘S (MAXTMUM) 583 DEG F
£fT = FLUID TRANSIENT DUE TO TURBINE TRIP
FFLEXAN 5. 20.

FFLEXAN 1
X DIRECTION OBg EARTHQJAKE

FFLEXA
FFLEXAN

Y DIRECTION OBE EARTHQUAKE
FFLEXAN 7

1

1,
3.

FFLEXAN
z DIRECTION OBE EARTHQUAKE

MODFLE

ABS}XW) 0BE EARTHQUAKE

-

.

ABSéYol) OBE EARTHQUAKE
0BEI MAX OF ABS(X+Y) ORZAES(Y#Z) OBE EARTHQUAKE COMBINATIONS
SSEI MAX OF AB%X-»Y) OR ?BS(WZ) S?E EARTHQUAKE COMBINATIONS

LEX . 12
UPSET MAX OF (OBEI OR FT)
MOD 13 12
ALG.SUM (DWT,TH NORM)
MOD 14 13

551 DEG F

200. 3.

20. 1.

20. 20. 2.

20. 20. 1.
1. 1.
1. 1.

1.

1. 1.
ALG.SUM (DWT,TH MAX
MOD 15 11 1. 3.
LC#1 MAX, 6VALUE (DHT (DHT+TH NORM{) 3

MOD 114

MAX. VALUE (DwT, §WT+TH MAX)
MOD 17 1213 1.

’L&SZ ABS, SUM DHT OR (DNT»TH NORM)i (OBEI ORIFT)

SPEC 1 1 .12 .
SPEC 1 1 .045 .20 '.077 .33 .100 .
SPEC 1 1 111 1.92 .125 1,92 33 - 2,27
SPEC 1 1 . 164 2.27 . 167 2.09 .196 .64
SPEC 1 1 .244 .36 .435 .29 .833 .29
SPEC 1 1 1.220 .13 10.000 .00
B S CCRay JESRp, JA GNP SR NSy SRR’ FINPEIr SIS . MU PR SO SUpIy SR SIS

0 0 0 0 0 0 0

18 111
‘IT(I:’EE ABS. SUN(D&{T OR (DNT+TH MAX),SSEI)
AMPLIFIED RESPONSE SPECTRA SARS) - RBlgL 135'-1 Ggé,TB EL.150'- 155'05% DAHPIN(;S

2/23/93 PAGE 1

JOB 3823 R0170002
5
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NUPIPE-SW_ ME-110
VER 06 LEV 03

INPUT DATA ECHO

]
1
]
1
+
]
[l
1
i
oy
]
]
1
+
)
]
]
}
N

'RESTRAINT
MARKNO

1
1
2
2
FLUED HE
5 1
10 15
15 20
20 35
35 40
40 45
45 54
54 56
56 60
60 65
65 70
0 75
75
108-H1.
75 76
76 80
80 82
82 90
9 g5
100
100

STONE & WEBSTER ENGINEERING CORPORATION
PECO PBAPS UNIT#2 03040-NP(C)-PM-786 (RERATE) MS "D" CONTMT TO TSV

7~
e X . e e S L LT  EES LY DERy PR R
0 0 0 0 0 0
0.010 .10 .033 .10 .037 .15
.045 .071 . .
.095 1.89 111 1.89 118 93
.122 1.09 .133 2.27 .164 2.27
.167 2.09 .196 . .238
.500 .39 . .36 1.250 .12
10.00 .00
PECTRA SARS) - (2/3; GROUND SPECTRA .5% DAMPING
.000 .04 .025 .043 .033 .06
.050 .087 .100 .113 111 122
<125 .133 .143 .163 . 167 .167
.182 .173 222 .173 .250 .167
.333 .183 .500 .113 1.000 .057
10.000 .057 '
26.00 1.086 317.0 29.9 1115, 1
6.625 .432 50.5 27.9 1115. 2.
26.00 . .001 29. . 3
14.00 .750 23.0 27.9 1115, 3.
28.00 1.375 .001 29.9 1115. 3

26.82 04433
25.82 .04433
-11, 138.15 45.00
PEN N-7D
2.583 1. 1. 1.9
3.583 :
1.250
.1621 .9884
3.02
.9884 .1521
521
4,161
2.926
5.074
5.833
1500
3.292
5.403
3.847
5.542
6.028
6.028

2/23/93
J08 3823

PAGE 2
RO170002
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NUPIPE-SW ME-110 _ STONE & WEBSTER ENGINEERING CORPORATION 2/23/93 PAGE 3
VER 06 LEV 03 - JOB 3823 R0170002
: PECO PBAPS UNIT#2 03040-NP(C -786 (RERATE) MS "D" CONTMT TO TS5V
7~

INPUT DATA ECHO

-—--*-—--1--—-0----2—---#----3—----0---—-4----4'---—5----0----6----+~~--7---‘4‘"-'8
NUMBER -0 0 0 0 0 0
101 105 1.943
102  SNUBBER 105 1.0E8
103 -S2A
104 RUN 105 110 5.833
105 ELBOW 110 115
106 RUN 115 125  -6.646
107  RESTRAINT 125 1.0£8
108 MARKNO  1DB-H3
108  RUN 125 130  -4.451
110 RUN 130 135  -4.451
111  RUN 135 140 -4.451
112 RESTRAINT 140 1.0E8
113 MARKNO  1DB-H4
114 RUN 140 145  -6.295
115 RUN 145 150  -6.295
116 RUN 150 155  -6.295
117 RUN 155 160  -6.295
118  RUN 160 165  -6.295
119 RUN 165 170  -6.295
120  RESTRAINT - 170 1.0E8
121  MARKNO  1DB-H5
122 RUIN 170 175 -4.771
123 RUN 175 180 -4.771
124 RUN 180 185  -4.771 >
125 RUN 185 190 -4.771
126  RUN 190 195 -4.771 S
127 RUN 195 200 -4.771 > L
128 RUN 200 205 -4.771 -~ =
129 RUN 205 210 -4.7711 )
130  RESTRAINT 210 1.0£8 =
131 MARKNO  1DB-H6
132 RUN 210 215  -6.333
133 RUN 215 220 -6.333
134  RUN 220 225  -6.333
135 RUN 225 230 -6.333
136 RUN 230 235  -6.333 =
137 RUN 235 240  -6.333
138 RESTRAINT 240 1.0£8 o
139 MARKNO  1DB-H7 .
140  RUN 240 245  -3.104
141 RUN 245 250 -3.104 —
142 SNUBBER 250 : 1.0E8
143 MARKNO  1DB-S7A
144 - RUN 250 255  -4.594
145 RUN 255 260  -4.594
146  ELBOW 260 265 <o
147 RUN 265 270 : 5.792 D
148  RUN 270 275 5.792
149  RESTRAINT 275 1.0E8
150 10B-H9B
cccetpmcna]ecna tecandeaae L B L0 [T VPPN  FRENy YR _ S L S, S e .

- )-Gp)
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VER

INPUT DATA ECHO

NUPIPE-SW ME-110
06 LEV.03

STONE & WEBSTER ENGINEERING CORPORATION %53532
PECO PBAPS UNIT#2 03040-NP(C)-PM<786 (RERATE) MS "D" CONTMT TO TSV '
P

3

e TS CL ey T s et SEE T EEEEE SRt S et Sy S Tt
o 0 0 0 0 0 o

RUN 275 280 5.108

RUN 280 285 5.108

RUN 285 290 5.108

RUN 290 295 5.108

RUN 295 300 5.108

RUN 300 305 5.108

RESTRAINT - 305 3000

MARKNO 108-H10 :

RUN 305 310 6.047

RUN 310 315 6.047

RUN 315 320 6.04

RUN 320 325 6.047

RESTRAINT 325 2160

MARKNO 1DB-H11

RUN 325 330 4,325

RUN . 330 335 4,325

RUN 335 340 4.325

RESTRAINT 340 3000

MARKNO 108-H12

RUN 340 345 4.443

ELBOW 345 350

RUN 350 355 4.875

RUN 355 360 5.049

RUN : 360 365 5.049 1.3

RUN 365 370 5.049 1.3

RESTRAINT 370 2400

MARKNO 10B-H13

RUN 370 375 3.302

RUN 375 380 3.302 1.3

RUN 380 385 1.000 .

RUN 385 390 1.000 1.9

RESTRAINT 390 1.0€8 1.0E10 :

SNUBBER ‘ 39 1.0e8 1.0E10 1.0E10

MARKNO MSV-4 (INLET) :

VALVE 1 2 -2.758 -2.758 3.

MVALVE 25 30 -3.960 -3.960

RUN 35 36 -2.29 2. 2. 3.02

RUN 355 356 2.583 4. 2.

TEE 355 356 1.7

RUN 385 386 -2.29 2. 2.

TEE 385 386 1.41

VALVE 390 400 11.083 -12.646 5. 1.

RUN : 400 405 -11.927

RUN 405 410 -11.927

ELBOW 410 415 11.000

RUN 415 425 17.958

RUN 425 435 17.958

ELBOW 435 440 11.000

RUN 440 450 12.950

RUN 450 455 12.950

B et e Ent T ey O T A LT e
0 0 0 0 0 0 0 0

PAGE 4
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NUPIPE-SW ME-110
VER 06 LEV 03

INPUT DATA ECHO

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT#2 03040-NP(C -786 (RERATE) MS "D" CONTMT TO TSV
P

0

12.950

12.950

56 76 105
325 340 370

1.00
-1.00

0 0
RUN 455 460
RUN 460 470
ELBOW 470 475
RUN 475
ANCHOR 480
LMASS 10 54
LMASS 275 305
LMASS 15 25
LMASS 90 95
LMASS 175 180
LMASS 245 255
LMASS 320 330
CWEVLVBODY 25
CWEVLVOPER 30
CWEHGR RS 40
CWEREST 4 54
CWEREST 3 56
CWEREST 2 76
-CWEREST 1 82
CWEHGR H1 75
CWEHGR HZ2 100
CWEHGR H11 325
CWEHGR H12 340
‘CWEHGR S2A 105
CWEHGR - H3 125
CWEHGR H4 140
CWEHGR H5 170
-CWEHGR H6 210
CWEHGR H7 240
CWEHGR H9B 275
CWEHGR S7A 250
CWEHGR H10 305
CWEHGR H13 370
CWE14"PIPE 356
CWE4A"PIPE 380
FORCE 1 75
FORCE 1 100
FORCE 1 305
FORCE 1 325
FORCE 1 340
FORCE 1 370
TFORCE 7 10
TFORCE 8 15
TFORCE 9 65
TFORCE 10 110
TFORCE 11 260
TFORCE 12 345
TFORCE 13 360
9CN 1
9CcF 1
L D e 3

e 0

125 140 170 210

205 215 220 225
290 295 300 310

-.25
-1.00

-1.00
-1.00

-1.00

240

165
230
315

PAGE 5
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NUPIPE-SW ME-110

STONE & WEBSTER. ENGINEERING CORPORATION 2/23/93 PAGE 6
VER 06 LEV 03 JO8 3823  R0170002
. PECO PBAPS UNIT§2 03040-NP(C)-PMZ786 (RERATE) MS "D" CONTMT TO TSV

INPUT DATA ECHO -

YL S P SO FONPRY NSV SO SO SRR
NUMBER 0 0 0 0 0 0 0 0

251  10CASES 2 3

252 SUMMARY 1 2 3 4 18 1

2563 SUPPORT 110 11 2 3 4 15 17 18

254  STITLE

265 STITLE M5 v (CONTMT T0 TSV)

256 STITLE  03040-NP(C)-PM-786

267  ALLDONE

1258 STORED AS: FCC.PM786.W041:072

259  ALLDONE ,

\ - dd¥

| "ON INIWHOVLLY
(-

i



HAK-23-83 TUE 8:39 GRINNELL CRANSTON R! FAX NO. 14017817150 | S A
tode. -1 R Aep .\

03040_»Wé, ATTALIENT2 p]of3

]
Greinnell
CORPORATION
13431 Elmwood Avenue |

Cranston, RI 02910 USA
Tel: 401-941-8000 Fax: 401-781-7150

Fax: 401-781-7150

EHX 3:!1)\&153?1]:55553:(3!‘

DATE = &»4/23//03
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' FIRMt STowE ¢ WERSTEL Fatp, Coel.

FAX No: (o O9- w82-32%3
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. NUMBER OF PAGES TO FOLLOW (EXCLUDING COVER PAGE]: 2
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MAR-23-93 TUE 8:39 'GRINNELL CRANSTON RI FAX NO. 14017817150 P. 02

_ el -l Kt Appd
03042 NP(Y P96, Armedmemr 2 p2
Page 1 of 8
DRS 200

GRINNELL CORPORATION

DESIGN REPORT SUMMARY
FOR -
FIG. 200N & FIG. 201N
HYDRAULYC SNUBBERS

ENERAI ON
CODE CLASS: 1, 2, 3, MC SERVICE LIMITS: ULevels A,8,C,D
MAT'ERIAL DATA: Sea Page 2 & 3 DESIGN TEMPERATURE: 200°F%
LOAD RATINGS: Sea Page 4 650°F {Clamps)
DESIGN BY: Analysis DINENSIONAL DATA: See Page S5-§

| 2. CERTIFICATION

I CERTIFY THAT THE LOAD CAPACITY
OF THIS COMFONENYT STANDARD SUPPORT
IS RATED IN ACCORDANCE WITR THR
REQUIREMENTS OF THE A.§.M.E. B&PV
CODE, SBCTION IXXI, SUBSECTIONS NCA
& NF AND GRINNELL'S DESIGR
SPECIFICATION PEl8g-l Rev.7.

THE SUBSTANTIATING DESIGN REPORT
DR200, DESIGN REPORT
CERTIFICATION, AND GRINNELL'S
DESIGN SPECIFICATION ARE LOCATED
AT THE PIPE SUPPORT DIVISION -

" CRANSTON, RIT.

3, REVISIONS
DRS Report Codex* Codatr* ’
Rev, ReV, Edition Addenda P.R. Date

0 5 1989 1591 ¥16 slla_

*  340°F for 3 hours maximum
#% When sizes 3 1/4 thru 8 are used to support components other than

plping (such as valves § pumps) the applicable Code Year is up to
and including 1980, S-82.

(21885)




-23-43 TUE 8:40 GRINNELL CRANSTON RI FAX NO. 14017817150 P. 05
nm{ Code. 1~ R App- ) : -

23090 ~NP() ot 75C, ATAcHmEST & p3
/

Pagea 4 of 8 . f
oRE 200 O

Rev.0

GRINNELL CORPORATION
DESIGCHN REPORT BUMMARY

FOR
FIG. 200N/201N HYDRAULIC SNUBBERS

LOAD RATINGS (LBS8)

Design & ‘
ore size Lavels AsB Level C Level D
1 1/2% 300071250 2600/1650 4000/1950
2 172 10350 13750 18100
3 1/4 | 17600 23450 30800 )
¢ 27300 37300 45000 )
5 45500 62000 75000
6 68200 | 92900 112600 ]
8

110000 132000 165000

* Lesser load rating is for lo¥ stroke.

&
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03040 NP () br=78C AmAcsmenr 3 Ploe/

pags 1 of 2_

 PECO PBAPS 2&3
POWER RERATE PROJECT

APt (o p 4
SWEC OPER ITEMS NOTIPICATION/RESOLUTION REPORT JAH (e 1482

4.0, 830402413

OPEN ITIM NO: QI-PB-Q284 — o _...£.c TBMsdden
: Job boak 243/R2.4.1
SVEC DNITIATOR: X. G, Jan ¥ Licorss
PHOME:  (609)482-312) CSlat
29
INTTIATION DATE: 12/24792 , RESPONSE RRQUIRXD BY W”B

SUBIECT: Rastraint Supports of Main Stasm Plping for power rerate review
0T N S /QU! (9]

Thexas i3 no official document to asddross the qualificacion of these supports, che
caly refersace document s based on the ’BECHTEL’ Maln Staan £280 Binder § 19 for
inicial teview. Due to the 1.76 ¥ thernal load increase and approximataly 177 fiutd
transient load incraase {n the Main Szeam Piping, an averags screaning critsria 1§
X for M3S pipe support is calculared. No calculation for the support sctructurs
qualification i3 included {n the raferesnced document. The follewing supports sxcoed
allowables {n the component part of gway struc fox upset candition (see pg.2 for
componsnt part evaluacicn) at the rerate conditianm: - :

- - §
1DB-H4, HS, HE, H26, R17, H27, H28, H29, R30, H4l & HA2,
It is racemmendad that thasa losadsa be re-reviewvad based en the maln steaam plpling
reanslysis being performed using the new datailed £fluid transient loads. Component
accaprability will be basad on ths Tevised loads. Until then, thasa itams will be
"open"” relative toO acceptadility for rerate.

Plsase provida PECO'sm eoncurrsnes with this approach, or alternate direction by

1‘13‘93 . ;
BECo REJRONSE/CLOSEQUL.

T‘\“—'S wECé mcohme.w\a—'\"-""'\ ceevmt affmﬁfﬁa&l-.
Please ‘Jmfow.. a Sasle 5“’?'7 o.k»-:,.n. netiee va.rﬁdescrt‘oﬁb.»\
o(— 7-},0( Pm‘)osdo' aclﬁ'o\r\ :

RESPONSE BY: ' L
PHONE:; 640-

RESPONSE DATE: [=(3-95

£T4 2381 .' FosS Or9 S12:0M TBL MOORTIEILISHD JSH:0T £T:9T ZNL S5, -€T-f
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STONE & WEBSTER ENGINEERING CORPORATION

CALCULATION SHEET aeb )
+5010.65 ATTACHMENT 4
CALCULATION IDENTIFICATION NUMBER
JOB NUMBER DIVISION & GROUP CALCULATION NO. OPTIONAL TASKCODE | PAGE
03040 NP (C) PM—786~ /-1 A&.] N/A |11 of
_ 15

SUPPORT LOAD COMPARISON (PM-786 vs. PREVIOQUS ANALYSES)

' In order to facilitate a) the evaluation of the support loads

generated in this calculation and b) the resolution of Power
Rerate Open Item PB-0I-024, tpe support load comparisons and
computer analysis addressed below are provided in this attachment.

Description page
Tabulation and comparison of rigid hanger loads and 2

snubber loads for Unit 2 main steam line D. The loads
from this calculation (Jobs 3762, 3823) are compared
to the loads from previous analyses (ref. 20, 22, 23).

Tabulation and comparison of rigid hanger loads for 3
Unit 2 main steam line A, B, C in support of the

resolution of PB-0OI-024. The loads from this

calculation (Jobs 3762, 3823) are used for the Line C
supports and the loads from Job 6343 are used for the

Line A and B supports. See notes 5 and 12d for

detailed explanation of the differences between lines

A/B and C/D and Job 6343. These loads are compared to

the loads from previous analyses (ref. 20, 22, 23).

Support load summary from Job 6343 » 4-7
" System restraints from Job 6343 8
Cold loads at "spring hangers" from Job 6343 | 9

Input data echo from Job 6343 10-15

Load combinations used for support comparisons on pages 2 and 3

UPSET = Max of (DWT or DWT+THERMAL) + Max of (OBE or FT)
FAULTED = Max of (DWT or DWT+THERMAL) + SSE

Note that this approach conservatively excludes the thermal
load if it will decrease the total loading.




cle. 1-1 R} APl \

03040-NP(€}-PM-786 ATTACHMENT 4 PAGE 2
LOAD COMPARISON (MAIN STEAM LINE D) RIGID HANGER AND SNUBBER LOADS

LOADS FROM PM=788- | - | lé
HANGER (NODE)

LOAD (Ib)

DWT -10837| -4924| -9053| -12810| -12308| -12492] -ses7 0 0
THERMAL (583F) -4724 549 70 17 -68 -22 138 0 0
FTs o| 10842| 6474 737 829 1122 1110| 39393 | 83420
FT- 40395 | -15083| -6224 -695 -961 1141 -1036 | -61204 | -72204
OBE -15807 | 11665 4542 1531 1873 2988 72| 47626 | 90318
SSE 37938 | 27997 | 10900 3674 4494 7172 9532 | 112600 | 216764
UPSET+ 0 7290 0 0 0 0 o| 47e26| o0318
UPSET- -20007 | -15277| -14341| -14247| -15502| -12659| -61204| -c0318
FAULTEDs 0| 23622 1917 0 0 0 983| 112600 | 216784
FAULTED- 53400 | -32021| -19953| -16484| -16868| -19686| -18219| -112600| -216764
LOADS FROM PREVIOUS ANALYSES 1-1W,S,T, D-007, BINDER 19 (REF 20,22,23)
HANGER (NODE)

LOAD (ib) REF. H3 H6 STA
DWT 1-1W -4726| -9236| -12785| -12501| -10420| -gso7 0 0
THERMAL (583F) | 1-1W.T 784 -91 9 17 431 1451 0 0
FT+ D007,BR19] 13936 8329 1615 1310 2005 1261 | 82248 | 190000
FT- D007,BR19| -21153| -4329| -1623| -1276| -2572 -994 | -82248| -190000
OBE 1-1S,BR19| 11209 4109 269 185 4697 | 17266 4364 | 20000
SSE 1-1S,BR19| 26902 9862 646 aaa| 11273|  41a38| 10474  as000

FAULTED+ 22960 626 0 0 1275 34382 10474 48000
FAULTED- -31628 ~-19189 -13431 -12962 -21702 -49945 -10474 -48000
-1
IDENTIFICATION OF LOAD RATIOS GREATER THAN 1.0 (PM=786 LOADS / PREVIOUS LOADS) A
HANGER (NODE)
H3 H4 H5 H6 H7 H9B S2A S7A

(125) (140) (170) (210) (240) (275) {(105) (250)
UPSET+
UPSET- 1.12 1.03 1.02

FAULTED+

1.03

3.08

10.75

4.52

FAULTED-

1.04

1.23

-1.30

10.75

4.52

1.04



cale .

LOADS FROM PREVIOUS ANALYSES 1-1W.,S,T, D-007, BINDER 19 (REF 20,22,23)

[ -1

A

Are. |
03040-NP(€)-PM-786" ATTACHMENT 4
LOAD COMPARISON (MAIN STEAMLINES A, B, C) RIGID HANGER LOADS

PAGE 3

LOAD (ib)

SIMILAR "D* HGR

HANGER (LOOP)
H17 H26 H27 H28 H29 H30 Ha1 H42
© © ®) ®) ®) ® G G
H5 H3 H3 H4 H5 Hé HS He

DW

-1291

-10261

-13722

-14146

-13128

-13790

THERMAL (583F)

61

242

-368

473

-421

568

UPSET+ 0 9351 6504 0 0 0 0 0
UPSET- -14718 -27152 -29918 21438

FAULTED+ © 0 4891 784 0 0 3045 5806 16514
FAULTED- -17248 -14692 -16198 -15875 -25384 | - -30864 -32483 -43526

LOADS FROM JM-‘JSO (SEE NOTES 5 AND 12D ADDRESSING DIFFERENCES BETWEEN LOOPS)

HANGER (LOOP)
. |LOAD (1b) H17 H26 H27 H28 H29 H30 H41 H42
©) (© (B) (B) (B) ®8) A (A)
SIMILAR "D* HGR HS H3 H3 H4 H5 Hé HS Hé
COMPUTER JOB | 3762,3823 | 3762,3823 6343 6343 6343 6343 6343 6343
NODE (170) (125) (125) (140) (170) (210) (170) (210)

DW refer to loads from previcus analyses above .

THERMAL (583F) , , refer to loads from previous analyses above

FT+ 737 10842 10326 7457 831 1790 831 1790
FT- -695 -15083 -14902 -6026 -843 -2104 -843 -2104
OBE 1531t 11665 11757 5299 3665 4876 3665 4876
SSE 3674 27997 28218 12718 8796 11702 8796 11702
UPSET+ 0 7016 4261 0 0 0 0 0
UPSET- -14442 -20235 -22820 -16287 -17755 -19022 -17214 -18666
FAULTED+ 0 23348 20722 2699 0 0 0 0
FAULTED- -33149 -36136 -22979 -22886 -25848 ~-22345 -25492

-16585

jod
IDENTIFICATION OF LOAD RATIOS GREATER THAN 1.0 (PN""-‘-‘?BB LOADS / PREVIOUS LOADS)

SIMILAR

* HGR

HANGER (LOOP) .
H17 H26 H27 H28 H29 | H30 H41 H42
© © ®) ®) ® ®) Q)] »
Hs H3 H3 H4 H5 Hé H5 Hé

FAULTED+

FAULTED-

2.26

223

1.45




NUPIPE-SW ME-110
VER 06 LEV 03
91.350 17.12.52

Aok Al deiririedriciciioirkdeioioiok

* POINT NO. 125 *
* FUNCTION: RESTRAINT *
AN AR A KR Ir AR Fe Ak e

GLOBAL
LOAD (PSI)
TYPE . CASE MNS
OWT 1 317.
OBEI 10 2033,
OBEA NOT SPECIFIED
SSET 11 4878,
NORM 2 839,
THERANC 3 903.
OCCMAX &  2870.
OCCMIN -
MODFLEX 15  907.
MODFLEX 17  3768.
MODFLEX 18 5822,
CASE DESCRIPTION

1 DEADWEIGHT
1/2 SSE INERTIA
SSE INERTIA
2 NORMAL OPERATING

3 THERMAL EXPAN + ANC MVMTS
4 TIME HISTORY DYNAMIC FORCE

MODFLEX
MODFLEX
MODFLEX

STONE & WEBSTER ENGINEERING CORPORATION
PECO PBAPS UNIT#2 _03040-NP(C)- A(RERATE) MS "D" MODELED AS "A/B"

PIPE SUPPORT SUMMARY

MINIMUM CLASS 2 STRESSES (PSI)

€Q.8 £Q.9 £Q.1 EQ.11
6991. 9861. 903. 7894.
FORCES (LBF) MOMENTS (FT-LBF) DEFLECTIONS (I
FY MX MY MZ BX oy
-4924. 0. 0. 0. 0. 0.01 0.00
-11757. 0. o. 0. 0. 0.15 0.00
-28218. 0. 0. 0. 0. - 0.35 0.00
333. 0. 0. 0. . 0. -0.37 0.00
358. 0. 0. 0. 0. -0.40 0.00
-14902. 0. 0. 0. 0. -0.28 0.00
10326. 0. 0. 0. 0. 0.20 0.00 -
-4924. 0. 0. 0. 0. -0.36 0.00
-19463. 0. 0. 0. 0. 0.64 0.00
-33142. 0. a. 0. 0. 0.74 0.00
TITLE
DEADWEIGHT
0BE] MAX OF ABS(X+Y) OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
SSEI MAX OF ABS é;XL)Ong?SéEéZ SSE EARTHQUAKE COMBINATIONS

THERMAL ANALYSIS
THERMAL ANALYSIS

MAXIMUM% 583 DEG F
FT = FLUID TRANSI 0

NT DUE TURBINE TRIP

LC#1 MAX. VALUE (DWT, (DWT+TH NORM))
LC#2 ABS SUM(DWT OR i T+TH NORM) éossx OR FT)
LC§3 ABS.SUM{DNT OR {DWT+TH MAX),3S

PAGE 5 OF 18

DATE 3/30/93

JOB NO. 6343

RUN NO. R0170023
* SUPPORT MARK NO. *
* 1DB-H3 *

FoiedrArir Aok A Ak A Ak ke ok

GLOBAL éOO&DINATES
OORD

Z COORD
-17.65 153 83 99.17

N&Z RXROTATIch (RAD&Z

0.000

0.06 0.000 0.000
0.53 0.001 0.004 0.000
1.26 0.003 0.009 0.000
2.23 0.001 -0.002 0.000
2.40 0.001 -0.002 0.000
0.59 -0.001 -0.004 0.000
0.47 0.001 0.003 0.000
2.29 0.001 -0.002 0.000
1 2.87 0.002 0.006 0.000
3.72 0.004 0.011 0.000

$9 4 "ONINIWHOVLLV



NUPIPE-SW ME-110
VER 06 LEV 03
91.350 17.12.52

FRAAA A AAIOAR AR RAA ARk X

MODFLEX
MODFLEX
MODFLEX

STONE & WEBSTER ENGINEERING CORPORATION.

PECO PBAPS UNIT#2 03040-NP(C)-PM<786 (RERATE) MS "D" MODELED AS "A/B"
~

* POINT NO. 140 * PIPE. SUPPORT SUMMARY
* FUNCTION: RESTRAINT *
GLOBAL MINIMUM CLASS 2 STRESSES (PSI)
EQ.8 EQ.9 £Q.10 EQ.11
7278. 10444, 661. 7839.

.- LOAD (PSI) FORCES (LBF) MOMENTS (FT-LBF) DEFLECTIONS (
TYPE CASE MNS FX Fy MY Mz DX DY
DT - 1 605. 0. -8931. 0. 0. 0. 0. 0.01 0.00
OBEI 10 2181, 0. -5299. 0. o. 0. 0. 0.15 0.00
OBEA NOT SPECIFIED :
SSEI 11 5235, 0. -12718, 0. 0. 0. 0. 0.36 0.00
NORM 2 614, 0. 12, 0. 0. 0. 0. -0.92 0.00
THERANC 3 661. 0. 121, 0. 0. 0. g. -0.99 0.00
OCCMAX 4 3166. 0. 7457, 0. o. o. 0. -0.28 0.00
OCCMIN 0. -6026. 0. 0. 0. 0. 0.21 0.00
MODFLEX 15 859. 0. -893l. 0. 0. 0. 0. -0.91 0.00
MODFLEX 17 - 3864, 0. -16276, 0. 0. 8. e. 1.19 0.00
MODFLEX 18 5985, . 0. -21649. 0 . a. 0. 1.34 0.00
CASE DESCRIPTION TITLE

1 DEADWEIGHT DEADWEIGHT

10 1/2 SSE _INERTIA OBEI MAX OF ABS(X+Y) OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
11 SSE INERTIA SSEI MAX OF ABS(X+Y) OR ABS(Y+Z) SSE EARTHQUAKE COMBINATIONS
2 NORMAL OPERATING THERMAL ANALYSIS RMAL) 651 DEG

3 THERMAL EXPAN + ANC MVMTS THERMAL ANALYS1S MAXIMUM% 583 DEG F

4 TIME HISTORY DYNAMIC FORCE FT = FLUID TRANSIENT DUE TO TURBINE TRIP

LC#1 MAX. VALUE-(DHT.38¥T+TH NORM) )
LC#2 ABS.SUM(DWT OR +TH NORM) EOBEI OR fFT)
LC#3 ABS.SUM(DWT OR (DWT+TH MAX),§S I)

PAGE 6 OF 18
DATE 3/30/93
JOB NO. 6343
RUN NO. R0170023
* SUPPORT MARK NO. *
* 1DB-H4 *
@
GLOBAL COORDINATES
X COORD Y COORD Z COORD
-31.00 153.83 89.17

IN&Z

ROTATIONS (RAD&
RX RY V4

0.06 . 0.000 0.000 0.000
1.13 0.001 0.004 0.000
2.71 0.003 0.010 0.000
-1.96 0.001 -0.002 0.000
2.11 0.001 -0.002 0.000
0.60 -0.001 -0.004 0.000
-0.48 0.001 0.003 .000
2.02 0.001 -0.002 0.000
3.15 0.002 0.006 0.000
4.87 0.003 0.012 0.000

59 4 ONININHDVLLY
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NUPIPE SH ME 110

VER 0

81. 350 17 12 52

Feddrkicirkciink ok kdokdrioioinioink k.

* POINT NO. 170 *
* FUNCTION: RESTRAINT *
e drdeRIRR R IR

LOAD
TYPE

DWT

0BEI
OBEA
SSEX

GLOBAL
(PSI)
CASE  MAS
1 950.
10 3776,
NOT SPECIFIED
11 9061.
187,

NORM 2
THERANC 3 201.
OCCMAX 4~ 4344.
OCCMIN

MODFLEX 15 976.
MODFLEX 17  4527.
MODFLEX 18 9322.

CASE

1
10
11

2

3

4
15
17
18

DESCRIPTION

DEADWEIG

1/2 SSE INERTIA
SSE INERTIA
NORMAL OPERATING

THERMAL EXPAN + ANC MVMTS THERMAL ANALYSIS
TIME HISTORY DYNAMIC FORCE

MODFLEX
MODFLEX
MODFLEX

_ STONE & WEBSTER ENGINEERING CORPORATION
PECO PBAPS UNIT#2 03040-NP(C)<PM-786 (RERATE) MS "D" MODELED AS "A/B"

PIPE SUPPORT SUMMARY

MINIMUM CLASS 2 STRESSES (PSI)

£Q.8 £Q.9 £Q.10 EQ.11
7624. 11967. 201. 7824.
FORCES (LBF) MOMENTS (FT-LBF) DEFLECTIONS (IN&

FY MY 9) 4 oY Z
-12810. 0. 0. 0. a. 0.01 0.00 0.05
-366 0. 0. 0. 0. 0.15 0.00 2.37
-8796. 0. 0. 0. 0. 0.36 0.00 5.68
-105. 0. 0. 0. 0. -2.48 0.00 1.04
-113, 0. 0. 0. 0. -2.67_ 0.00 1.12
-843. 0. 0. 0. 0. -0.29 .00 -1.19
831. . 9. 0. 0. 0.21 0.00 0.94
-12915. 0. 0. 0. 0. -2.47 0.00 1.09
-16580. 0. 0. 0. 0. 2.75 0.00 3.46
0.00 6.85

-21718. 0. 0. 0. 0. 3.01

TITLE

DEADWEIGHT

0BEl MAX OF ABS X+Y; OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
SSEI MAX OF ABS(X+Y) OR ABS Y+ZZ SSE EARTHQUAKE COMBINATIONS
THERMAL ANALYSIS éMAXIMh& 551 DEG

583 DEG F
FT = FLUID TRANSIENT DUE %0 TURBINE TRIP

LC#L . VALUE (DHT, DNT#TH ))
LC#2 ABS SUHs s EOBEI OR FT)
LC#3 ABS.SUM(DWT OR DHT+TH MAX) §S

PAGE 7 OF 18
DATE 3/30/93

JOB NO. 6343
RUN NO. R0170023

* SUPPORT MARK NO. *

* 1DB-H5 *
GLOBAL COO&DINATES

X COORD Y COORD 1 COORD

-68 77 153.83 99.17
ROTATIONS (RAD&

RX RY 2
0.000 0.000 0.000
0.001 0.002 0.000
0.002 0.005 0.000
0.001 -0.002 0.000
0.001 -0.002 0.000

-0.001 0.002 0.000
0.001 -0.002 Q.000
0.001 -0.002 0.000
0.002 0.004 0.000
0.003 0.007 0.000

!
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NUPIPE-SW_ME-110
VER 06 LEV 03
91.350 17. 12 52

************k**********

* POINT NO. 210 ,
* FUNCTION: RESTRAINT *
Fdedriededeideidoeddeinikoniode ok

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT#2 03040-NP!C)-&_€§ (RERATE) MS "D" MODELED AS "A/B"

PIPE SUPPORT SUMMARY

GLOBAL- MINIMUM CLASS 2 STRESSES (PSI)
£Q.8 £Q.9 £Q.10
7546. 11887. 811. 8357.

LOAD (PSI) FORCES (LBF) MOMENTS (FT-LBF) DEFLECTIONS (I
TYPE CASE = MNS FY MX MY MZ DX oY
OWT 1 873. 0. -12284. 0. 0. 0. 0. 0.01 0.00
OBEI 10 3799, 0. -4876. 0. 0. 0. 0. 0.15 0.00
OBEA NOT SPECIFIED
SSEI 11 9117. 0. -11702. 0. - 0. . 0. 0.36 0.00
NORM 2 754, 0. 91. 0. a. 0. 0. -4.05 0.00
THERANC 3 811. 0. 97. 0. 0. 0. 0. -4.36 0.00
OCCMAX 4 4341. 0. -2104. 0. 0. 0. 0. -0.29 0.00
OCCMIN 0. 1790. 0. 0. 0. 0. 0.21 0.00
MODFLEX 15 1153. 0. -12284. 0. 0. 0. 0. -4.04 0.00
MODFLEX 17 5160. 0. -17069. 0. 0. 0. 0. 4,33 0.00
MODFLEX 18 10231, 0. -23986. . 0. 0. 0. 4.71 0.00
CASE DESCRIPTION TITLE

1 DEADWEIGHT DEADWEIGHT

10 1/2 SSE INERTIA OBE! MAX OF ABS(X+Y) OR ABS{Y+Z) OBE EARTHQUAKE COMBINATIONS

11 SSE INERTIA SSEI MAX OF ABS(X+Y) OR ABS(Y+Z) SSE EARTHQUAKE COMBINATIONS

2 NORMAL OPERATING THERMAL ANALYSIS RMAL) 651 EG

3 THERMAL EXPAN + ANC MVMTS THERMAL ANALYSIS MAXIMUM% 583 DEG

4 TIME HISTORY DYNAMIC FORCE FT = FLUID TRANSIENT DUE TO TURBINE TRIP

15 MODFLEX LC#1 « VALUE (DWT, (SWT +TH NORM

17 MODFLEX LC#2 ABS SUM(DWT OR +TH NORM), EOBEI OR FT)

18 MODFLEX L ABS.SUM(DWT OR (DWT+TH MAX),SSEI)

FRIRRARANIAIIAINAIAK
* SUPPORT MARK NO.

*

1DB-HB

PAGE 8 OF 18
DATE 3/3%93 :

JOB NO

. 6343
RUN NO. R0170023
FAIIANARIKR

N
bz
0.05
1.95
4.68
0.15
0.16
1.06
1.02
0.20
2.15
4.

as

FT
GLOBAL ((,OO&DINATES
X COORD
-106.94

Y COORD
153.83

Z COCRD
99.17

ROTATIONS (RAD&
RX RY 2z

0.000
0.001

0.000

0.003
0.007

0.000
0.001

td 4 ONINIWHOVLLY
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NUPIPE-SW_ME-110
VER 06 LEV 03

ORTHOGONAL RESTRAINTS

NODE GROUP - TYPE

5 1 ANCHOR

75 1 RESTRAINT
100 1 RESTRAINT
105 1 SNUBBER
125 1 RESTRAINT
140 1  RESTRAINT-
170 1  RESTRAINT
210 1 RESTRAINT
240# 1  RESTRAINT
250 1  SNUBBER
275% 1  RESTRAINT
305 1 RESTRAINT
325 1 RESTRAINT
340 -1 RESTRAINT
370 1 RESTRAINT
390 1 RESTRAINT
390 1 SNUBBER
480 1 ANCHOR

¢ HT Aip HSB moskied A 6p206S T Siemunire D90 A A B
St OTESS Ao 12D 1 mgu) 800 OF CALL Fal DETALS

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT#2 03040-NP$C|2£!}286 (RERATE) MS "D" MODELED AS "A/B"

SYSTEM RESTRAINTS

TRANSLATIO”AL (LBF/IN) .

1.E+08 . 1.E+08
- 1500.
2160.

1.E+08

1.E+08
1.E+08 1.E+08

-1.E+08

1.E+08

1.E+08
1.£+08

S TiravESS 3F 1O s Cd«JQé[ZJHTNQL7 Js€o

ROTATIONAL (IN-LBF/RAD)
X Y z

1.E+10

1.E+10
1.E+10

1.E+10

1.E+10
1.E+10

1.E+10

1.E+10
1.E+10

3/30/93 PAGE 24
JOB 6343 R0170023

MARK NO.
FLUED HEAD PEN N-7D
1D8-H1

108-H2
1DB-52A
10B-H3
1DB-H4

1DB-H6

1DB-H7

1D8-S7A
1DB-H9B
1D8-H10
1DB-H11
1DB-H12
1DB-H13

MSV-4 (INLET)

\ g0V
T

g9 4 "ONINTWHOVILY
.



NUPIPE-SW ME-110 STONE & WEBSTER ENGINEERING CORPORATION 3/30/93 PAGE 25
VER G6 LEV 03 JOB 6343  RO0170023
‘ ' PECO PBAPS UNIT#2 03040—NPm (RERATE) MS "D" MODELED AS "A/B" :

NODAL LOADS
STATIC FORCES
Cwope | THeRw . FORCES  (LBF) , MOMENTS (FT-LBF)

75 1 6. s8a8r. 0. 0. 0 0.
100 1 0. 6125, . 0. o. 0. 0.
305 1 0. 8667. 0. 0. . 0.
325 1 0. 6434, 0. 0. 0 0.
340 1 0 8571. 0. 0. 0.
370 1 0. 7200. ‘ 0. . 0. 0
275 1 0. 8657.% 0. 0. 0. 0.
240 1 0. 12492, % 0. o. 0. 0.

¥ BALD 00 DWT \»Ag Fade B 3823

DI

\ Y

'ON INIWHOVLLV
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NUPIPE-SW ME-110
VER 06 LEV 03

INPUT DATA ECHO

STONE & WEBSTER ENGINEERING CORPORATION
PECO PBAPS UNIT#2 03040—NP(C)-PM/-766/ (RERATE) MS "D" MODELED AS "A/B"
7 .

0 0 0 0 0 0 0
PECO PBAPS UNIT#2 03040-NP(C)-PM-786 (RERATE) MS "D™ MODELED AS "A/B"
CONTROL 5 2. 1. .001
CONTROL 1.
FLEXAN 1 1 3.
DEADWE IGHT
FLEXAN 2 2.
'F[ILIERMAL ANALYS;S (NORMAL §51 DEG F
THERMAL ANALYSIS (MAXIMUM) 583 DEG F
FLEXAN 4 1 18. 200, 3.
FT = FLUID TRANSIENT DUE TO TURBINE TRIP
FFLEXAN 20. 1.
FFLEXAN
X DIRECTION OBE EARTHQUAKE :
'FFLEXA 6. 20. 20. 2.
FFLEXA :
Y DIRECTION OBE EARTHQUAKE
FFLEXAN 7 01 7. 20. 20. 1.
FFLEXAN -1
Z DIRECTION OBE EARTHQUAKE
MODFLEX 8 56 1. 1. 1.
ABS;XW) OBE EARTHQUAKE 1 ) 1
ABSéY#Z) OBE EARTHQUAKE 4
%SELEX MAX OF ASS(X*Y) ORZABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
SSEI MAX OF ABSSXW) OR ABS(Y+Z) SSE EARTHQUAKE COMBINATIONS
MODFLEX 1. 1. 4,
UPSET  MAX OF (OBEI OR FT)
MOD 12 1.
ALG.SUM (DWT, TH NORM)
MOD 14 1 1. 1.
ALG.SUM (DWT,TH MAX
MOD 15 11 1. 3.
Lcn - MAX. 6VALl{E (DwT, (DNT+TH Noanl) s
MAX VALUE (DWT immTH MAX)
MOD 213 1.
LC#2 ABS, SUM{DNT OR (DWT+TH NORM), (OBEI OR FT)
MOD 18 1116 1. 1.
vLc#aE ABS. sun(mln‘ OR (DWT+TH MAX), SSEI)

.-AHPLIFIED RESPONSE SPECTRA SARS) - RBIEL .135'- 153; , 18 EL. 120'- 165'02% D)\F‘IPIN(]?5
SPEC 1 1 .045 . .077 .33 .100 .60
SPEC 1 1 .111 1.92 .125 1.92 .133 2.27
SPEC 1 1 .1 2.27 .167 2.09 .196 .64
SPEC 1 1 244 .36 .435 .29 .833 .29
SPEC 1 1 1.220 .13 10.000 .00
DR ERS, PV R SO SRR SRRSO SRR PRy MU |

0 0 0 0 0 0 0

3/ 30/93
JOB 6343

PAGE 1
R0170023



NUPIPE-SW_ ME-110

VER 06 LEV 03

INPUT DATA ECHO

STONE & WEBSTER ENGINEERING CORPORATION 3/30/93
| J0B 6343
PECO PBAPS UNIT2 03040-NP(C)-PM<T86 (RERATE) MS "D MODELED AS "A/B"

et DD e L R e oL SE R LR FETETEEE: 1
: 0 0 0 0 0 0 0 0
SPEC 1 3 0.010 .10 .033 .10 .037 .15
SPEC 1 3 .045 .23 071 .36 .091 .84
SPEC 1 3 .095 1.89 111 1.89 .118 .93
SPEC 1 3 .122 1.09 .133 2.27 .164 2.27
SPEC 1 3 . 167 2.09 .196 .64 .238 .39
SPEC 1 3 .500 .39 .769 .36 1.250 .12
SPEC" 1 3 10.00 ,00
TITLE 2
AMPLIFIED RESPONSE SPECTRA éARS) - (2/3% GROUND SPECTRA .5% DAMPIN
SPEC 2 2 .000 .04 .025 .043 .033 .06
SPEC 2 2 .050 .087 .100 113 .111 .122
SPEC 2 2 .125 .133 .1A3 .153 .167 .167
SPEC 2 2 .182 .173 .222 .173 .250 .167
SPEC 2 2 .333 .153 .500 .113 1.000 .087
SPEC 2 2 10,000 .057
XSE26ST™ 1 26,00 1.086 317.0 29.9 1115, 1.
XSE6"WTR 2. 6.625 .432 50.5 27.9 1115, 2.
XSEACVOUM 3 26.00 1.086 .001 29.9 0. 3.
XSE14STM 4 14,00 .750 123.0 21.9 1115, 3.
XSE285TM 5 28.00 1.375 .001 29.9 1115, 3.
0PVE51 1 1 27.04 .04120
OPV551 1 2 26.04 .04120
0PV583 2 1 26.82 .04433
0OPV583 2 2 25.82 .04433
ANCHOR 5 ~11.00 138.15 45.00
MARKNO FLUED HEAD PEN N-7D
RUN 5 10 2.583 1. 1. 1.9
VALVE 16 18 3.583
VALVE 15 20 1.250
ELBOW 20 35
.1521 .9884
ELBOW 35 40 3.02
DuMMY .9884 .1521
ELBOW 40 45
RUN 45 54 .521
RUN 54 56 4.161
RUN 56 60 2.926
RUN 60 65 5.074
ELBOW 65 70
RUN 70 75 5.833
RESTRAINT 75 1500
MARKNO 1D8-H1
RUN 75 6 3.292
RUN 76 80 5.403
RUN 80 82 3.847
RUN 82 49¢ 5.542
RUN 90 95 6.028
RUN 95 100 6.028
RESTRAINT 100 2160
bt BT B Y e L T T T N B -}
0 ] 0 0 0 0 Y

PAGE 2
RO170023
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NUPIPE-SW ME-110
VER 06 LEV 03

INPUT DATA ECHO

PECO PBAPS UNIT#2 03040-NP(C[;FH¢756 (RERATE) MS "D" MODELED AS "A/B"
/ .

STONE & WEBSTER ENGINEERING CORPORATION

1.0E8

1.0£8

1.0E8

1.0€8

1.000

STMT
NUMBER 0 0
101  RUN 100 105
102 SNUBBER 105 1.0E8
103 MARKNO 1DB-S2A .
104 . RUN 105 110
105  ELBOW 110 115
106 RUN 115 125 -6.646
107  RESTRAINT 125 i
108  MARKNO 108-H3
103  RUN 125 130 -4.451
110 RUN 130 135 -4.451
111  RUN 135 140 -4.451
112 RESTRAINT 140
113 MA 108-H4
114 RUN 140 145 -6.295
115 RUN 145 150 -6.295
116 RUN 150 155 -6.295
117 RUN 155 160 -6.295
118 RUN 160 185 -6.295
119 RUN 165 170 -6.295
120 RESTRAINT 170
121 MARKNO 1D8B-H5
122 RUN 170 175 -4.7711
123 RUN 175 180 -4.111
124 RUN 180 185 -4.771
125  RUN 185 190 -4.771
126 RUN 190 195 -4.771
127 RUN 195 200 -4.771
128  RUN 200 205 -4.771
129 RUN 205 210 -4.7711
130  RESTRAINT 210
131  MARKNO 108-H6
132 RUN 210 215 -6.333
133 RUN 215 220 -6.333
134  RUN 220 225 -6.333
135 RUN 225 230 -6.333
136 RUN 230 235 -6.333
137 RUN 235 240 -6.333
138  RESTRAINT 240
139 MARKNO 108-H7
140 RUN 240 245 -3.104
141  RUN 235 250 -3.104
142 SNUBBER 250
143 MARKNO 1DB-S7A
144  RUN 250 255 -4.594
145 RUN 255 260 -4.584
146  ELBOW 260 265
147 RUN 265 270
148 RUN 270 275
143  RESTRAINT 275
150 10B-
ettt e e AL e
0 0

1.0e8

5.792
5.792

3/30/93 PAGE 3
JOB 6343 R0170023
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- - "STONE & WEBSTER ENGINEERING CORPORATION 3/30/93 ~ PAGE 4
VER 06 Lev G3 STORE & WERSTER ENG? 26343 Ror70623
PECO PBAPS UNIT#2 03040-NP(C)-BM=786 (RERATE) MS "D" MODELED AS "A/B"

p

INPUT DATA ECHO

RPN EORURE, M. ISI RN WS SESRESVLY. SRR SRS

NUMBER 0 0 0 0 0 0 0 0
151 RUN 275 280 5.108

152 RUN 280 285 5.108

153 RUN 285 290 5.108

154  RUN 290 295 5.108

155  RUN 285 300 5.108

156 RUN . 300 305 5.108

157  RESTRAINT 305 3000

158 MARKNO  10B-H10

159 RUN 305 310 6.047

160  RUN 310 315 6.047

161 . RON 315 320 6.047

162 RUN 320 325 6.047

163 RESTRAINT 325 2160

164 MARKNO  10B-H1l

165 RUN 325 330 4,325

166 RUN 330 335 4.325

167 RUN 335 340 4.325

168  RESTRAINT 340 3000

169 MARKNO  10B-H12

170 RUN 340" 345 4.443

171 ELBOW 345 350

172 RUN 350 355  4.875

173 RUN 355 360  5.049

174 RUN 360 365  5.049 1.3
175  RUN - 365 370  5.049 1.3
176  RESTRAINT 370 2400

177 MARKNO  1DB-H13

178  RUN 370 375  3.302 : ‘

179 RUN 375 380  3.302 1.3
180  RUN 330 385  1.000

181 RUN 385 390  1.000 : . 1.9
182  RESTRAINT 390 1.0E8 1.0E10

183  SNUBBER 390 0E8 . 1.0€8 1.0E10  1.0E10
184 MARKNO  MSV-4 (INLET) : _

185  VALVE 15 25 -2.758  -2.758 3.

186  MVALVE 25 30 -3.960  -3.960

187 RUN 35 36 -2.29 2. 2. 3.02
188 RUN 355 356 2.583 4, 2.
189 TEE 355 356 1.7

190 RUN 385 386 -2.29 2. 2.
191 TEE 385 386 1.41

192 VALVE 330 400 11.083 -12.646 5. 1.
193 RUN 400 405 -11.927

194  RUN 405 410 -11.927

195  ELBOW 410 415  11.000

196 RUN 415 425  17.958

197 RN 425 435  17.958

198  ELBOW 435 440  11.000

199  RUN 440 450 12.950

200 RUN 450 455 12.950

B LT B T P e . e N - O Y LT PP .
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NUPIPE-SW_ME-110
VER 06 LEV 03

INPUT DATA ECHO

LMASS
CWEVLVBODY
CWEVLVOPER
CWEHGR RS
CWEREST 4
CWEREST 3
CWEREST 2
CWEREST 1
CWEHGR H1
CWEHGR H2
CWEHGR H11
CWEHGR H12
CWEHGR S2A
CWEHGR H3
CWEHGR H4
CWEHGR H5
CWEHGR H6
CWEHGR H7
CWEHGR HIB
CWEHGR S7A
CWEHGR H10
CWEHGR H13
CWE14"PIPE
CWE4"PIPE

TFORCE

el ou RN uy St SOUIPORION NP Yituiint” SUSSMIN . S GRUY NPy S |

0

11

(%Y
0 00 et b b2 1t ot b ot 4

~ PECO PBAPS UNIT§2 03040-NP(C)-
>

0

STONE & WEBSTER ENGINEERING CORPORATION
86 (RERATE) MS "D" MODELED AS "A/B"

0
12,950
12.950

8657.
12492.

-1.00
0 0

125

60
145
205
360

-4,08
140
150
215
365

-1.00

0

170 210

220 225
300 310

0

240

165

0

0

3/30
Jos

/93
6343

PAGE 5
R0170023
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NUPIPE-SW ME-110
VER 06 LEV 03

INPUT DATA ECHO

STMT  -—--ct----l--
NUMBER 0

251 9CN

252 9CF

253  10CASES

254  SUMMARY

255  SUPPORT

256 STITLE

_ STONE & WEBSTER ENGINEERING CORPORATION
PECO PBAPS UNIT§2 03040-NP{C)-PM-786 (RERATE) MS "D" MODELED AS "A/B"
-~

0 0 0 0 0 0 0
1 12
1 11 -
2 3
1 2 3 4 10 11
1 10 11 2 3 4 15 17 18

257  STITLE MS "D" MODELED AS "A/B"
258  STITLE 03040-NP(C)-PM-786

LDONE
‘260 STORED AS:
" ALLDONE

FCC.PM786.W09B7:072

3/30/93
J0B 6343

PAGE 6
R0170023
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cale. 1 K|
#4% ACTION REQUEST *** A/-2 /-y« 1-f126 paGE: 01
A/R TYPE EC ECR A/R NUMBER : A1435406
REQUEST ORG : SMS A/R STATUS : ASIGND
REQUEST DATE: 22SEP03 STATUS DATE: 25SEPO03

REQUESTED BY: WRIGHT, RM LAST UPDATE: 060CTO03
PRINT DATE :_ 12FEB04

EVALUATION NBR: _02 ORIG DATE ASSIGNED:
EVALUATING ORG: PEDM EVAL DUE DATE: 30SEP03
EVAL ASIGND TO: KAZOUN, M DATE ASSIGNED:_ 23SEP03
EVAL REQUEST ORG:_PEX

EVAL REQUESTOR: KARASEK, M EVAL STATUS :_COMPLT
EVAL RETURNED BY: JORDAN

IMPORTANCE CODE: O  OEAP: SCHEDULE CODE: 3R14 DATE FIXED:

EVAL DESC:_EVALUATE THE AS-FOUND CONDITIONS OF MAIN STEAM SUPPORTS
PLEASE PERFORM AN ENGINEERING EVALUATION OF THE AS-FOUND MACO 23SEP03
CONDITION OF THE MAIN STEAM SPRING HANGERS (1DB-H32, MACO 23SEPO03
1DB-H34, 1DB-H43, 1DB-H44, AND 1DB-H46) AS DESCRIBED IN MACQ 23SEPO03
AR A1435400, Al1435401, A1435403, A1435404, AND Al435406. MACO 23SEP03
THE RESULTS OF THE EVALUATION WILL BE USED TO DETERMINE MACO 23SEPO3
IF ADDITIONAL SUPPORTS SHOULD BE INSPECTED TO MEET THE MACO 23SEPO3
REQUIREMENTS FOR ASME SECTION XI INSPECTIONS FOR 3R14. ‘MACO 23SEP03
IF REQUIRED, ADDITIONAL SUPPORTS WILL BE SELECTED IN MACO 23SEPO3
ACCORDANCE WITH CODE CASE N-491-1 REQUIREMENTS. MACO 23SEP03
. MACO 23SEP03
JSB2 26SEPQ3
JSB2 26SEP03
JSB2 26SEP03
ENGINEERING TECHNICAL EVALUATION JSB2 26SEP03
__JSB2 26SEP03
. ' ' JSB2 26SEP03
JSB2 26SEP03
JSB2 26SEP03
- ' JSB2 26SEP03
. : JSB2 26SEP03
THE ISI PROGRAM MANAGER HAS REQUESTED ENGINEERING TO JSB2 26SEP03
EVALUATE THE AS-FOUND SPRING SETTINGS FOR MAIN STEAM JSB2 26SEP03
SUPPORTS 1DB-H32, 1DB-H34, 1DB-H43, 1DB-H44, AND 1DB-H46. JSB2 26SEP03
THE SUBJECT SUPPORTS WERE FOUND TO BE BEYOND THE 10% JSB2 26SEP03
ACCEPTANCE TOLERANCE BASED ON THE ISI INSPECTION PROGRAM. JSB2 26SEP03
INFORMATION FOR THESE SUPPORTS IS PROVIDED IN A/R'S JSB2 26SEP03
A1435400, A1435401, A1435403, A1435404, AND A1435406. JSB2 26SEP03
. : JSB2 26SEP03
. JSB2 26SEP03
DETAILED EVALUATION JSB2 26SEP03
JSB2 26SEP03
. - . . JSB2 26SEP03
THE ABOVE-IDENTIFIED SUPPORTS ARE PART OF THE (4) MAIN JSB2 26SEP03
STEAM SYSTEM PIPING, OUTSIDE PRIMARY CONTAINMENT, WHICH JSB2 26SEP03
RUNS FROM THE CONTAINMENT PENETRATION (N-7A,B,C,D), JSB2 26SEP03
THROUGH THE MSIV VALVES (AO-86A,B,C,D) TO THE TURBINE JSB2 26SEP03
STOP_ VALVES AND CONTROL VALVES, TO THE HIGH-PRESSURE JSB2 26SEP03
TURBINE INLET. BASED ON INFORMATION PROVIDED TO JSB2 26SEP03
ENGINEERING A NUMBER OF TASKS WERE PERFORMED TO ADDRESS JSB2 26SEP03
THIS ISSUE: - JSB2 26SEPO3
JSB2 26SEP03
l. A WALKDOWN WAS REQUESTED AND PERFORMED (BY NDE) TO JSB2 26SEP03




Colc . 1~1 A1 Agp-2, P 2

: *x%* ACTION REQUEST ###* PAGE: 02
A/R TYPE EC _ECR A/R NUMBER : A1435406
REQUEST ORG :_ SMS A/R STATUS : ASIGND

REQUEST DATE:_ 22SEP03 STATUS DATE:_ 25SEP03
REQUESTED BY: WRIGHT, RM LAST UPDATE: 060CT03

PRINT DATE :_ 12FEB04

VERIFY COLD SETTINGS ON ALL SPRING CANS ON THE MAIN STEAM JSB2 26SEP03
PIPING OUTSIDE CONTAINMENT. : JSB2 26SEP03
. JSB2 26SEP03
2. A PIPING ANALYSIS CALCULATION IS PRESENTLY NOT JSB2 26SEP03
AVAILABLE, THEREFORE, A NEW ME-101 ANALYSIS WAS JSB2 26SEPO03
RECREATED, OR RECONSTITUTED, MODELING THE MAIN STEAM JSB2 26SEP03
PIPING, INCLUDING THE STOP VALVES, CONTROL VALVES AND JSB2 26SEP03
BYPASS VALVES. THE MODELING WAS BASED ON THE HISO (HSO) JSB2 26SEP03
DRAWINGS, SUPPORT DETAIL. DRAWINGS, AND GE DRAWINGS FOR JSB2 26SEPO03 .
THE STOP AND CONTROL VALVES, AND PIPE ROUTING BETWEEN THE JSB2 26SEP03
STOP _AND CONTROL VALVES TO THE HP TURBINE INLETS. JSB2 26SEP03
. JSB2 26SEP03
3. TWO ANALYSES WERE PERFORMED: JSB2 26SEP03
— FIRST ANALYSIS IS PERFORMED USING DESIGN JSB2 26SEP03
SETTINGS FOR ALL SPRING HANGERS IN THE JSB2 26SEP03
MAIN STEAM SYSTEM OUTSIDE CONTAINMENT, BASED JSB2 26SEP03
ON DESIGN DETAIL DRAWINGS. JSB2 26SEP03
SECOND ALAYSIS IS PERFORMED USING JSB2 26SEP03
AS-FOQUND SETTINGS FOR THE SPRINGS, BASED ON JSB2 26SEP03
INFORMATION OBTAINED FROM THE NDE WALKDOWN. JSB2 26SEP03 _
IT SHOULD BE NOTED THAT (2) SUPPORTS WERE NOT JSB2 26SEP03
ACCESSIBLE DURING THE WALKDOWN PERFORMED BECAUSE JSB2 26SEP03
OF SCAFFOLDING (7DB-H74 AND 7DBH77). FOR THESE JSB2 26SEP03
TWO SUPPORTS, THE DESIGN VALUES WERE USED FOR COLD JSB2 26SEP03
SETTINGS. IT WAS JUDGED THAT THE USE OF DESIGN JSB2 26SEPO03
VALUES VERSUS AS-FOUND VALUES WILL NOT ADVERSELY JSB2 26SEP03
AFFECT THE RESULTS OF THE ANALYSIS. JSB2 26SEPO3
. JSB2 26SEP03
4. FOR THE IDENTIFIED CONDITION, THE ISSUE OF CONCERN IS JSB2 26SEP03
NORMAL OPERATING CONDITIONS, SINCE SPRING HANGERS HAVE _JSB2 26SEP03
RELATIVELY LOW STIFFNESS, AND PROVIDE LITTLE RESISTANCE JSB2 26SEP03
DURING A SEISMIC EVENT. THEREFORE, THE ME-101 ANALYSIS JSB2 26SEP03
PERFORMED EVALUATES THE SUPPORTS FOR DEADWEIGHT AND JSB2 26SEP03
THERMAL LOADS ONLY. JSB2 26SEP03
JSB2 26SEP03
5. DESIGN ATTRIBUTES (CC-~AA-102) CONSIDERED FOR THIS JSB2 26SEP03
TECHNICAL EVALUATION ARE: ~ _JSB2 26SEP03
. JSB2 26SEP03
BASIS FUNCTION : JSB2 26SEP03
~ _JSB2 26SEP03
THE MAIN STEAM SYSTEM 1S DESIGNED: JSB2 26SEP03
. JSB2 26SEP03
- TO DELIVER STEAM FROM THE NUCLEAR BOILER TO THE MAIN JSB2 26SEP03
TURBINE AT RATED FLOW, TEMPERATURE, AND PRESSURE FROM ~ JSB2_26SEP03
TURBINE WARM-UP TO VALVES WIDE OPEN. JSB2 26SEP03
. ' JSB2 26SEP03
- TO PROVIDE STEAM TO THE STEAM JET AIR EJECTORS JSB2 . 26SEP03
(SJAE'S), STEAM SEAL REGULATOR, REACTOR FEED PUMP JSB2 26SEP03
TURBINES (RFPT'S), OFF GAS RECOMBINER PREHEATER, AND JSB2 26SEPO03
CONDENSER HOTWELL DEAERATING STEAM COILS. JSB2 26SEP03
JSB2 26SEP03
- TO BYPASS STEAM TO THE CONDENSERS DURING STARTUP AND JSB2 26SEP03
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WHEN REACTOR STEAM PRODUCTION IS GREATER THAN REQUIRED BY JSB2 26SEP03
THE TURBINE-GENERATOR. JSB2 26SEP03.
. JSB2 26SEP03
THE MAIN STEAM SYSTEM CONSISTS OF FOUR 26-INCH CARBON JSB2 26SEP03
STEEL LINES FROM THE OUTBOARD MAIN STEAM ISOLATION VALVES JSB2 26SEP03
(MSIV'S) TO THE TURBINE STOP VALVES. FOUR MAIN STEAM JSB2 26SEP03
LINES ARE USED TO SUPPLY STEAM TO THE MAIN TURBINE. THIS JSB2 26SEP03
ALSO PERMITS TESTING OF INDIVIDUAL TURBINE STOP VALVES JSB2 26SEP03
AND MSIVS WITH ONLY A MINIMUM LOAD REDUCTION. EACH MAIN JSB2 26SEP03
STEAM LINE ALSO HAS A 14-INCH PRESSURE EQUALIZING LINE JSB2 26SEP03
THAT CONNECTS TO A BYPASS VALVE CHEST VIA TWO 18-INCH JSB2 26SEPQ3
HEADERS. THE BYPASS VALVES DIRECT STEAM TO THE MAIN - JSB2 26SEP03
CONDENSER IN ORDER TO PREVENT AN OVERPRESSURE CONDITION JSB2 26SEP03
AND SUBSEQUENT OPENING OF THE SAFETY RELIEF VALVES JSB2 26SEP03
(SRV'S) AT ANY TIME WHEN REACTOR STEAM PRODUCTION EXCEEDS JSB2 26SEP03
TURBINE-GENERATOR REQUIREMENTS SUCH AS TURBINE STARTUP, JSB2 26SEPQ3
SHUTDOWN, ELECTRIC LOAD REJECTION, OR TURBINE TRIP. JSB2 26SEPO3
. JSB2 26SEPO3
THE ABOVE PIPING IS THE PART OF THE MAIN STEAM SYSTEM JSB2 26SEP03
AFFECTED BY THIS TECHNICAL EVAL. QUALIFICATION OF PIPING JSB2 26SEPQ3
AND SUPPORT STRESSES TO WITHIN APPLICABLE CODE JSB2 26SEP03
REQUIREMENTS ENSURES PRESSURE BOUNDARY FUNCTION, AND THAT JSB2 26SEP03
THE SYSTEM WILL PERFORM ITS DESIGN FUNCTION. JSB2 26SEP03
. . . JSB2 26SEP03
SEISMIC/SAFETY/ISI CLASSIFICATION _ JSB2 26SEP03
- JSB2 26SEP03
THE AFFECTED PORTION OF THE MAIN STEAM PIPING IS JSB2 26SEP03
CLASSIFIED AS SAFETY RELATED, ISI, AND SEISMIC. FOR JSB2 26SEP03
PURPOSES OF THIS TECHNICAL EVALUATION THE AFFECTED ' JSB2 26SEPO3
SUPPORTS ARE SAFETY RELATED AND ISI, BUT ARE NOT JSB2 26SEP03
TYPICALLY DESIGNED TO PROVIDE SEISMIC RESTRAINT SINCE JSB2 26SEP03
SPRING HANGERS HAVE RELATIVELY LOW STIFFNESS AS COMPARED JSB2 26SEP03
TO RIGID SUPPORTS. SPRING HANGERS ARE GENERALLY DESIGNED JSB2 26SEP03
IN A SYSTEM TO ALLOW FREEDOM OF MOVEMENT OF THE PIPING JSB2 26SEP03
FOR HIGH TEMPERATURE SYSTEMS, SUCH AS MAIN STEAM. JSB2 26SEPO3
SNUBBERS, OR DYNAMIC LOCKING RESTRAINTS ARE TYPICALLY JSB2 26SEP03
DESIGNED WITHIN A SYSTEM TO COMPLIMENT SPRING HANGERS. JSB2 26SEP03
THE AFFECTED PORTION OF THE MS SYSTEM 1S ALSO PROVIDED JSB2 26SEP03
‘WITH SNUBBERS TO PROVIDE RESTRAINT FOR THE PIPING AGAINST JSB2 26SEP03
DYNAMIC EVENTS. RIGID SUPPORTS ARE EVALUATED TO ENSURE JSB2 26SEP03
NO SIGNIFICANT EFFECT AS A RESULT OF THE IDENTIFIED JSB2 26SEP03
CONDITION. THEREFORE, THE DYNAMIC CONFIGURATION (AND ~JSB2 26SEP03
CONSEQUENTLY B31.1 CODE EQ'S 12U AND 12F) IS NOT CHANGED JSB2 26SEP03
BY THIS ACTIVITY. JSB2 26SEP03
N JSB2 26SEP03 -
SPECIFICATIONS : : ' JSB2 26SEP03
' JSB2 26SEP03
PER SPECIFICATION M-300, THE FOLLOWING ARE DESIGN JSB2 26SEP03
CONDITIONS FOR THE MAIN STEAM PIPING: JSB2 26SEP03
; ' JSB2 26SEP03

MS & TURBINE: - JSB2 26SEP03
. JSB2 26SEP03
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REQUEST ORG
REQUEST DATE:
REQUESTED BY:

STATUS

A/R NUMBER
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DATE:

LAST UPDATE:

PRINT DATE

DESIGN RATING
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PAGE:
_B1435406

ASIGND

_25SEP03

26SEP03

26SEP03

26SEP03

DESCR.

26SEP03

26SEP03

AO-80 -

26SEP03

AO-86

26SEP03

AO-86 -

26SEP03

TSV'S

26SEP03

26SEPO3

NOTE: *%%

26SEP03

THE ABOVE CONDITIONS INCLUDE RERATE, WHICH WAS NOT

26SEP03

INCLUDED IN THE ORIGINAL DESIGN OF THE MAIN STEAM PIPING.

JSB2 26SEP03

JSB2

26SEP03

THE FOLLOWING ARE MATERIAL ATTRIBUTES FOR CLASS DBN AND

JSB2

26SEP0O3

CLASS DB:

JSB2

26SEP03

JSB2

26SEP03

ﬁATERIAL: 26" - ASTM A-672 GR. C-70 CLASS 22 (CS)

JSB2

26SEP03

_24" & SMALLER: - ASTM A-106 GR. B

JSB2

26SEP03

THICKNESS: 26" - 0. 95" } MIN. WALL

JSB2

26SEPO3

(1.2 25" THICK 28" DIA FROM MSV _TO TURBINE)

JSB2

26SEP03

24" & SMALLER: SCHEDULE 80

JSB2

26SEP03

JSB2

26SEP03

BASED ON THE ABOVE, THE FOLLOWING INPUT PARAMETERS ARE

JSB2

26SEP03

USED FOR MS PIPING (BASED ON GRINNELL):

JSB2

26SEP03

JSB2

26SEPO3

WEIGHT

JSB2

26SEP03

JSB2

26SEP03

oD THICK PIPE INSUL TOTAL

- JSB2

26SEP03

JSB2

26SEP03

26" 0.95 _254 30 284

JSB2

26SEP03

14" 0.75 106 18 124

JSB2

26SEP03

28" 1.25 357 32 389

JSB2

26SEPO3

JSB2

26SEP03

AFFECTED CALCULATION

JSB2

26SEP03

JSB2

26SEP03

STRESS CALCULATION 1-1 IS AFFECTED BY THE AS-FOUND

JSB2

26SEP0O3

CONDITIONS OF THE SPRINGS. THIS CALCULATION IS STILﬁ IN

JSB2

26SEPO3

PROCESS OF BEING RECONSTRUCTED. THE ABOVE-IDENTIFIED

JSB2

26SEPO03

CONDITION WILL BE ADDRESSED IN A PRELIMINARY ANALYSIS,

JSB2

26SEPO3

AND DOCUMENTED IN THIS TECHNICAL EVALUATION. ACCEPTANCE

JSB2

26SEP03

CRITERIA FOR THE IDENTIFIED CONDITION IS:

JSB2

26SEPO3

JSB2

26SEP03

A. REVIEW OF PIPING TO VERIFY THAT EQ. 11 STRESSES ARE

JSB2

26SEP03

WITHIN CODE REQUIREMENTS.

JSB2

26SEPQ3

B. REVIEW OF THE PIPING DEADWEIGHT MOVEMENTS TO ENSURE

JSB2

26SEP03

THAT THERE ARE NO EXCESSIVE MOVEMENTS AS. A RESULT OF THE

JSB2

26SEP03

CONDITION.

JSB2

26SEP03

C. REVIEW AND COMPARISON OF SUPPORT LOADS TO. ENSURE THAT JSB2 26SEP03

THE LOADS MEET ONE OR MORE OF THE FOLLOWING CRITERIA:

JSB2

26SEP0O3

SUPPORT LOADS ARE MINIMALLY IMPACTED BY THE AS FQOUND

JSB2

26SEP03

SETTINGS.

JSB2

26SEP03

04
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. - SUPPORT LOADS ARE WITHIN DESIGN LOADS PROVIDED IN _ JSB2 26SEP03
THE ASSOCIATED SUPPORT DETAIL DRAWING. JSB2 26SEP03

- IF THE ABOVE ARE NOT MET REVIEW SUPPORTS TO VERIFY JSB2 26SEP03
QUALIFICATION TO THE APPLICABLE CODES AND JSB2 26SEP03
STANDARDS . JSB2 26SEP03

D. IT SHOULD BE NOTED THAT (2) EVALUATIONS WERE RUN. JSB2 26SEP03
THE FIRST WAS TO INPUT THE AS-FOUND SPRING COLD LOADS, JSB2 26SEP03
AND COMPARE THOSE LOADS WITH A LOAD CASE WHICH INPUTS THE JSB2 26SEP03
AS DESIGN COLD LOADS. THE SECOND ANALYSIS TOOK THE JSB2 26SEP03
AS-FOUND COLD LOADS, AND COMPUTATED NEW HOT LOADS, BASED _JSB2 26SEP03
ON THE DIFFERENCES BETWEEN HOT AND COLD LOADS AS PROVIDED JSB2 26SEP03
IN THE DESIGN DRAWINGS. THE NEW HOT LOADS ARE EVALUATED _ JSB2 26SEP03
FOR_CONFORMANCE AS DESCRIBED ABOVE. JSB2 26SEP03
) - ‘ JSB2_26SEP03
THE ABOVE CONDITIONS WILL BE DOCUMENTED IN THIS TECH JSB2 26SEP03
EVAL, AND THE RECONSTITUTED STRESS ANALYSIS FOR CALC 1-1 _JSB2 26SEP03
WHICH WILL CONSIDER THE AS~FOUND SPRING SETTINGS. JSB2 26SEP03
. — — JSB2 26SEP03
WALKDOWNS » JSB2_26SEP03
JSB2 26SEP03

WALKDOWNS ARE PERFORMED TO VERIFY THE FIELD COLD LOAD JSB2 26SEP03
SETTINGS ON ALL SPRINGS WITHIN THE AFFECTED PORTION OF __ JSB2 26SEP03
THE MAIN STEAM SYSTEM TO BE USED FOR INPUT TO THE ME-101 JSB2 26SEP03
COMPUTER ANALYSIS. , JSB2 26SEP03
A JSB2 26SEP03.
6. ME-101 RESULTS: JSB2 26SEP03
THE _RESULTS OF THE ANALYSES WERE COMPARED TO IDENTIFY ANY JSB2 26SEP03
SIGNIFICANT CHANGES IN THE PIPING SYSTEM OR STRESSES. IN JSB2 26SEP03
ADDITION, RESULTS OF THE AS FOUND ANALYSIS WERE EVALUATED JSB2 26SEP03
FOR CODE ACCEPTABILITY, AND AGAINST DESIGN SUPPORT JSB2 26SEPO03
LOADINGS BASED ON SUPPORT DRAWINGS. THE FOLLOWING ARE ___ JSB2 26SEP03
RESULTS OF THE EVALUATION: JSB2_26SEP03
. - JSB2 26SEP03
A, PIPING STRESSES ARE WELL WITHIN B31.1 CODE JSB2 26SEP03
REQUIREMENTS FOR _EQUATION 11. THE MAXIMUM STRESS WAS JSB2 26SEP03
IDENTIFIED TO BE AT THE INLET NOZZLE TO THE "B" MSV (NODE JSB2 26SEP03
BSV), AND IS 8365 PSI, WHICH IS LESS THAN THE CODE JSB2 26SEP03
ALLOWABLE OF 15,000 PSI. THE RESULTING MARGIN IS 0.44.  JSB2 26SEP03
THIS ANALYSIS WAS FOR EVALUATION OF HOT LOAD SETTINGS, JSB2 26SEP03
THE _COLD LOADS RESULTS ARE ENVELOPED BY THE HOT LOADS, JSB2 26SEP03
AND NEED NO FURTHER EVALUATION. JSB2 26SEP03
. JSB2 26SEP03
B. PIPING WEIGHT MOVEMENTS WERE REVIEWED AND FOUND TO BE JSB2 26SEP03
SMALL AND ACCEPTABLE. MOST PIPE MOVEMENTS ARE LESS THAN _JSB2 26SEP03
0.1". THE MOVEMENTS IN THE VICINITY OF HANGERS H10 TO ___ JSB2 26SEP03
H12 (A LOOP), AND H22 (B LOOP) ARE SLIGHTLY GREATER THAN _ JSB2 26SEP03
0.10", BUT ARE LESS THAN 0.150", AND ARE CONSIDERED TO BE JSB2 26SEP03
ACCEPTABLE GIVEN THE PIPE SIZE, THE LENGTH OF RUN OF THE _ JSB2 26SEP03
PIPING, AND CONSIDERING THAT THE PIPING IS ALREADY IN ITS JSB2 26SEP03
AS-INSTALLED STATE. JSB2 26SEP03
- ‘ JSB2 26SEP03
C. REVIEW OF SUPPORT LOADS FOUND MINIMAL EFFECT ON THE __ JSB2 26SEP03
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SPRING SUPPORTS, AND THAT MOST RIGID SUPPORTS HAD NO OR JSB2 26SEP03
INSIGNIFICANT CHANGES (< 10%). ALL SUPPORT LOADINGS WERE JSB2 26SEP03
REVIEWED AGAINST DESIGN LOADS PROVIDED ON THE ASSOCIATED JSB2 26SEP03
SUPPORT DETAILS (SEE REFERENCE SUPPORT DRAWINGS). MOST JSB2 26SEP03
SUPPORTS WERE IDENTIFIED TO HAVE LOADS LESS THAN OR JSB2 26SEP03
WITHIN 10% OF THE APPROXIMATED LOADING ON THE SUPPCRT JSB2 26SEP03
DETAIL DRAWINGS. NO SUPPORTS WERE IDENTIFIED TO HAVE JSB2 26SEPQ3
LOADS THAT EXCEEDED THE MAXIMUM LOADING ON THE SUPPORT JSB2 26SEP0O3
DETAILS. BASED ON THESE RESULTS, THE AS-FOUND CONDITIONS JSB2 26SEP03
ARE CONCLUDED TO BE ACCEPTABLE. FOLLOW UP ACTIONS ARE ~~ JSB2 26SEP03
DISCUSSED IN THE CONCLUSIONS OF THIS TECH EVAL, JSB2 26SEP03
JSB2 26SEP03
. JSB2 26SEP03
CONCLUSIONS / FINDINGS JSB2 26SEP03
JSB2 26SEP0O3
. JSB2 26SEP03
BASED ON THE EVALUATION PERFORMED, THE AS FOUND CONDITION JSB2 26SEP03:
OF SUPPORTS 1DB-H32, 1DB-H34, 1DB-H43, 1DB-H44, AND JSB2 26SEP0O3
1DB-H46 ARE FOUND TO BE ACCEPTABLE WITH NO CORRECTIVE JSB2 26SEP03
ACTIONS REQUIRED. IN ADDITION, THE AS-FOUND SETTINGS FOR JSB2 26SEP03
ALL MAIN STEAM SUPPORTS ARE CONCLUDED TO BE ACCEPTABLE JSB2 26SEP03
BASED ON THE ME-101 RESULTS. PIPING STRESSES ARE WITHIN JSB2 26SEP03
CODE REQUIREMENTS, AND HANGER LOADS ARE CONCLUDED- TO BE JSB2 26SEP03
WITHIN DESIGN LOADINGS PROVIDED ON THE HANGER DETAIL JSB2 26SEP03
DRAWINGS. THE FOLLOWING FOLLOW-UP ACTIONS NEED TO BE JSB2 26SEP03
PERFORMED AS A RESULT OF THIS THE IDENTIFIED CONDITION, JSB2 26SEP0O3
AND THIS TECHNICAL EVALUATION: JSB2 26SEP03
. : JSB2 26SEP03
l. PROVIDE RECONSTITUTED STRESS CALCULATION FOR 1-1. _ JSB2 26SEPO0J3
THE CALCULATION SHOULD DOCUMENT THE AS-FOUND SETTINGS, JSB2 26SEP03
AND THE SEISMIC EVALUATION. JSB2 26SEP03
. JSB2 26SEP03
2.  PROVIDE DOCUMENTATION OF EVALUATION OF MAIN STEAM JSB2 26SEP03
SUPPORTS. JSB2 26SEP03
_JSB2 26SEP03

3; AFTER PERFORMING STRESS AND SUPPORT ANALYSIS, UPDATE JSB2 26SEP03
DRAWINGS WITH THE AS-FOUND SETTINGS. THE DRAWING UPDATE JSB2 26SEP03
SHOULD INCLUDE THE SETTINGS PROVIDED AS FOLLOW UP JSB2 26SEP03
WALKDOWN OF ALL SUPPORTS ON THE MAIN STEAM PIPING TO JSB2 26SEP03
TURBINE. JSB2 26SEP03
JSB2 26SEPO3

4. ECR 03-00525 HAS BEEN GENERATED TO PERFORM THE ABOVE JSB2 26SEP03
FOLLOW UP ACTIONS. THE ECR IS ASSIGNED TO PEDM, JSB2 26SEP03
. : JSB2 26SEP03
' ' _JSB2 26SEP03

REFERENCES ' ' JSB2 26SEP03

: JSB2 26SEP03
. ‘ JSB2 26SEP03
l. ME-101 VERSION N2, MAY, 1993 ' JSB2 26SEP03
2. ANSI B3l.1 POWER PIPING CODE, 1973 INCLUDING S73 JSB2 26SEP03
ADDENDA JSB2 26SEP03
3. ISO DRAWINGS: JSB2 26SEP03
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STATUS DATE:
LAST UPDATE:
PRINT DATE :

Aff o P

~ PAGE: 07
Al1435406

ASIGND

_25SEP03
060CT03 _
12FEB04

HSO 171 REV. 2 JSB2 26SEP03
HSO 172 REV. 1 ' JSB2 26SEP03
HSO 173 REV. 1 JSB2 26SEP03
HSO 174 REV. 1 . JSB2 26SEP03

E. HSO 760 REV. 2 , JSB2 26SEP03
- HANGER DRAWINGS: (A LOOP) ' JSB2 26SEP03
A, M-2012 SHEET 1 REV. : JSB2 26SEP03
B. M-2012 SHEET 2 REV. JSB2 26SEP03
C. M-2012 SHEET 3 REV. JSB2 26SEP03
D. M-2012 SHEET 4 REV. JSB2 26SEP03
E. M-2012 SHEET 5 REV. . JSB2 26SEP03
F. M-2012 SHEET 6 REV. - JSB2 26SEP03
G. M-2012 SHEET 7 REV. JSB2 26SEP03
H. M-2012 SHEET 9 REV, ' JSB2 26SEPO03
I. M-2012 SHEET 10 JSB2 26SEP03
J. M-2012 SHEET 11 JSB2 26SEP03
K. M-2012 SHEET 12 JSB2 26SEPO03
L, M-2012 SHEET 13 JSB2 26SEP03

JSB2 26SEP03
JSB2 26SEP03
JSB2 26SEP03
JSB2 26SEP03
JSB2 26SEP03
JSB2 26SEP03
JSB2 26SEP03
JSB2 26SEPO03
JSB2 26SEP03
JSB2 26SEP03
JSB2 26SEP03
JSB2 26SEP03
JSB2 26SEP03
JSB2_26SEP03
JSB2 26SEP03
JSB2 26SEP03
JSB2 26SEP03
"JSB2_26SEP03

) JSB2 26SEP03
JSB2_ 26SEP03
JSB2 26SEP03
JSB2 26SEP03
JSB2 26SEP03
JSB2 26SEP03 _
JSB2 26SEP03 _
JSB2 26SEP03
JSB2 26SEP03_
JSB2 26SEP03.
JSB2 26SEPO03

—JSB2_265SEP03
JSB2 26SEPO3
JSB2 26SEP03
JSB2 26SEP03

N. M-2012 SHEET 15

O. M-2012 SHEET 16

P. M-2012 SHEET 17

HANGER DRAWINGS: (B LOOP

A. M-2013 SHEET 1

B. M-2013 SHEET 2

C. M-2013 SHEET 3

D, M-2013 SHEET 4

E. M-2013 SHEET 5

F. M-2013 SHEET 6 REV.

G. M-2013 SHEET 7 REV,

H. M-2013 SHEET 8 REV.

I. M-2013 SHEET 9 REV,

J. M-2013 SHEET 10 REV

K. M-2013 SHEET 11 REV

L. M-2013 SHEET 12 REV

M. M-2013 SHEET 13 REV

N. M-2013 SHEET 14 REV

HANGER DRAWINGS: (C LOO
M-2014 SHEET 1 REV,
‘M-2014 SHEET 2 REV,
M-2014 SHEET 3 REV.
M-2014 SHEET 4 REV,
M-2014 SHEET 5 REV.
M-2014 SHEET 6 REV.
M-2014 SHEET 7 REV.
M-2014 SHEET 8 REV,
M-2014 SHEET 9 REV.
M-2014 SHEET 10 REV
M-2014 SHEET 11 REV
M-2014 SHEET 12 REV
M-2014 SHEET 13 REV
M-2014 SHEET 14 REV

0
0
0
0
M. M-2012 SHEET 14 0 JSB2 26SEP03
1 .
1
1
)
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O. M-2014 SHEET 15 REV 0 v JSB2 26SEP03
__HANGER DRAWINGS: (C LOOP) JSB2 26SEP03
A, M-2014 SHEET 1 REV. JSB2 26SEP03
B. M-2014 SHEET 2 REV. JSB2 26SEP03
C. M~-2014 SHEET 3 REV. JSB2 26SEP03
D. M-2014 SHEET 4 REV. JSB2 26SEP03
E. M-2014 SHEET 5 REV. JSB2 26SEP03
F. M-2014 SHEET 6 REV. JSB2 26SEP03
M-2014 SHEET 7 REV. JSB2 26SEP03
M-2014 SHEET 8 REV. JSB2 26SEP03
M-2014 SHEET 9 REV. JSB2 26SEP03
M-2014 SHEET REV JSB2 26SEP03
M-2014 SHEET REV JSB2 26SEP03
M-2014 SHEET REV JSB2 26SEP03
M-2014 SHEET REV JSB2 26SEP03
M-2014 SHEET REV JSB2 26SEP03
M-2014 SHEET REV JSB2 26SEP03

[Yelfe RN YIS, F-N 7811 8] g
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HANGER DRAWINGS: (C LOOP) JSB2 26SEP03
A. M-2014 SHEET REV, 1 ' JSB2 26SEP03
B. M-2014 SHEET REV.
C. M-2014 SHEET REV.
D. M-2014 SHEET REV.

JSB2 26SEP03
JSB2 26SEPO03
JSB2 26SEP03
JSB2 26SEP03
JSB2 26SEP03
JSB2 26SEP0O3
JSB2 26SEP03
JSB2 26SEP03
JSB2 26SEPO3
JSB2 26SEP03
JSB2 26SEP03
JSB2 26SEP03
JSB2 26SEP03
JSB2 26SEP03
JSB2 26SEP03
JSB2 26SEP03
JSB2 26SEPO3
JSB2 26SEPO3
JSB2 26SEP03
JSB2 26SEPO3
JSB2 26SEP0O3
JSB2 26SEP03
JSB2 26SEP03
JSB2 26SEP03

E. M-2014 SHEET 5 REV,
F. M-2014 SHEET 6 REV.
M-2014 SHEET REV.
M-2014 SHEET 8 REV.
M-2014 SHEET 9 REV.
M-2014 SHEET REV
M-2014 SHEET REV
M-2014 SHEET REV
M-2014 SHEET REV
M-2014 SHEET REV
M-2014 SHEET REV
M-2014 SHEET REV
M-2014 SHEET REV
R. M-2014 SHEET REV
S. M-2014 SHEET REV
T. M-2014 SHEET REV
SYSTEM 7 HANGER DRAWING
M-2019 SHEET 1 REV.
M-2019 SHEET 2 REV.
M-2019 SHEET 3 REV.
M-2019 SHEET 4 REV.
M-2019 SHEET 5 REV. JSB2 26SEP03
M-2019 SHEET 6 REV. ‘ JSB2 26SEP03
OTHER DRAWINGS: JSB2 26SEP03
A. M—-2-B31-1 SHEET 1 ~JSB2 26SEP03
B, M-2-B3l-1 SHEET 2 ' ’ JSB2 26SEP03
C. M-190 REV. 2 JSB2 26SEP03
D. S-256 REV. 6 - JSB2 26SEP03
E. S-258 REV. 4 JSB2 26SEP03
F. M-1-R-12 REV. 6 SHEETS 1 & 2 JSB2 26SEP03

o|o|Io|ojoo|n|o|o|o|o|o|o|o|o|o|o|ojo|olo|o|o|ojo|o




Colle. 1=1 A1 A-P-Z,F.’“J
k% ACTION REQUEST **#* PAGE: 09
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REQUEST ORG : SMS A/R STATUS ASIGND '

REQUEST DATE:_ 22SEP03 STATUS DATE: 25SEP03
REQUESTED BY: WRIGHT, RM LAST UPDATE: 060CTO03
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G. M-1-R-12 SHEET 3 REV. 0 ‘ JSB2 26SEP03
H. M-2-B31-1 SHEET 1 . JSB2 26SEP03
I. M-2-B31l-1 SHEET 1 JSB2 26SEP03
J. M-2-76-D-13 SHEETS 1 & 2 JSB2 26SEP03
10. GRINNELL PIPE HANGER, CATALOG PH-90 JSB2 26SEP03.
l1l. SPEC M-300 REV. 16 JSB2 26SEP03
12, DBD PS-45 REV. 15 . JSB2 26SEP0O3
13. PIPING DESIGN AND ENGINEERING BY ITT GRINNELL, 5TH JSB2 26SEP03
EDITION JSB2 26SEP03
. JSB2 26SEP03
PREPARED BY: J.S. BOYER ' JSB2 26SEP03
. MLK]l 26SEP03
IR BY: M. KAZOUN MLK1 26SEP03
I REVIEWED THE EVAL AND AGREE WITH THE CONCLUSIONS. THE MLK1 26SEP03
AS-FOUND CONDITIONS OF MAIN STEAM PIPING AND SPRINGS ARE MLK1l 26SEP03
ACCEPTABLE., NO FIELD WORK IS REQUIRED. ECR 03-00525 WAS MLK1 26SEP03
CREATED TO DOCUMENT THE MS ANALYSIS AND REVISE AFFECTED . MLK1l 26SEP03
DOCUMENTS AS REQUIRED. ALSO, BASED ON THIS EVALUATION, NO MLK1l 26SEP03
ADDITIONAL SUPPORT INSPECTION, PER N-491-1, IS REQUIRED. MLK1l 26SEP03
THIS TECH EVAL SHALL BE SENT TO RECORDS MANAGEMENT UNDER MLK1l 26SEP03
DOCTYPE 3015 SINCE IT IS RELATED TO AN ISI SSC. MLK1 26SEP03
. ' MLK]l 26SEP03
APPROVED: JORDAN JAJ1 26SEP03
. ‘ MACO 28SEP03
THIS EVAL IS ACCEPTABLE. NO ADDITIONAL SCOPE IS REQUIRED. MACO 28SEP03
NO _ SUCCESSIVE EXAMINATIONS ARE REQUIRED. EVAL COMPLETE. MACO 28SEP03
MACO 28SEP03




( Exelon )

(GE)

wp, # Co206838

-Per Exelon engineéring, General Electric Visual technicians inspected 28 mainsteam spring can hangers

for cold settings only. Here is a summary of the resuits.

Date: September 25, 2003
To: " Dave Branciaroli
From: Philip Gainer
Subject:
: Detail
Component |D 'Cold Setting
1DB-H10 7 8607
1DB-H12 8571
1D8-H13 7 3600
1DB-H14 ~ 8687
1DB-H15 -~ 8754
1DB-H2 7 6125
1DB-H20 ~ 8941
1DBH21 11,758
10B-H1 7 8887
108-H22 7 8000
1DB-H23 7 3434
1DB-H24 - 8887
10B-H25 7 1800
10B-H31 7 8751
108-H33 7 9000
1DB-H35 3253
- 1DB-H11 7 6434
108-Has 7 8387
108-H37 8126

Blus 10%

8566
9428
3960
9555
9629
8737
9638
12,933
9778
8800
are
9776
1880
9627
8900
3579
7077
9228

8638

As - Found

Minus 10% Setting
7828 7200
773 5200

3240 2750 Both

7818 8250
7879 8250
5513 5840
8047 8600
10,583 8900
7889 8250
8100 5700

3081 a=2640

b=2850
7889 8250
1620 4500
7876 7§oo
8100 7500

2928 - 8=2300

b=2400
5780 4050
7849 8250
7313 7800

Acc / Rei

Reject
Reject
Reject
Acceptable
Acceptable
Acceptable
Acceplable
Reject
Acceptable
Reject
Reject
Acceptable
Reject
Acceptable
Reject
Reject

Acceptable

Acceptable

L. Eiler
L. Eller
L. Eiler
J. Mizak
J. Mizak
L. Eller
L. Eier
L. Eiler
J. Mizak
L. Eiler
L. Eiler
J. Mizak
J. Price
J. Price
J. Price
J. Price
L. Eiler
J. Mizak

5. Woodyard

Remarks
Calculated per
MAG-CG-407 -

Calcuiated per
MAG-CG-407

Calculated per
MAG-CG-407

T Y

d

VA

N D)

{ =/




1DB-H38 / 2868 3263
108145 7 8337 8071
1DB-He7 ./ 3225 3548
7D8-H74 3975 an
70B-H75 3710 4081
7DB-H?6 / 3519 3874
708477 / 5028 8521
708H78 7 3372 ar1o
708-HT8 3908 4208

Detail

Tolerance

As - Found

Minus 10% Setti

2670

5704
2903
3578

3168
§338
3035
3516

2950
4860

2550

3150
3300

3155

Acc/Rei JYech  Remarks

Acceptable
Reject
Reject

Reject
Acceptable

Reject
Reject

S. Woodyard
S. Woodyard

S. Woodyard

S.Woodyard Need Scaffolding

S. Woodyard
L. Eiler
L. Eller
J. Price
L. Eiler

Need Scaffolding

2 Y

b
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MMM MMM EEEEEEEEE 11 0000000 11
MMM MMM EE - E 111 00 00 111
MM MM MM MM EE 11 00 00 11
MM MMM MM EEEE 11 00 00 11
M M MM EE 11 00 00 11
MM MM EE E 11 00 00 11
MMMM MMMM EEEEEEEEE 1111 0000000 1111
VERSION : N2
RELEASED : MAY, 1993
USER MANUAL VERSION N2
THEORETICAL MANUAL VERSION : 9
VALIDATION MANUAL VERSTION N2 X
SUPPLEMENTAL MANUAL VERSION : 6
~ \n "
R
o N o
. N
* * * * kA * * k * k F * h kK Kk k ok K Kk K KW * & * ¥ * * & t \ n
+ IN CASE OF PROBLEMS WITH ME101l, CONTACT THE * W
+ PIPE STRESS USER REPRESENTATIVES * o & i
* . -
. NAME LOCATION EXTENSION * v . o~
* - CHICAGO - B. MCCALL CRO 2400 * * o
+ - GAITHERSBURG - R. LEE GRO 5549 + N~
* - HOUSTON - D. RAVAD HRO 2232 + P
+ - NORWALK - K. MORGAN LARO 2464 * >
* - SAN FRANCISCO - L. T. NICHOLSON SFRO 973-9965 + a M X .
: i * * % & & . . ::) } h‘ 7 j
N E E R R E R EE R R E ~ -~ B
+ PROGRAM SPONSOR - M. KHLAFALLAH SF 45/30 768-2261 * SN 3 ~ o
+ TECHNICAL SPECIALIST - M. Y. DONG SF 45/30 768-8482 * e~ 2 N
* * N —_
iQitiﬁ{_*iii*i#ii**ii***il**'ii*i** \"‘:: Q -~ ‘
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COPYRIGHT 1979,1993 BECHTEL CORP. ALL RIGHTS RESERVED. B A g
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INPUT CARD IMAGES

1

* %4

RUN

LA A X I

SPRING COLD SET

11

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE

ME101

INPUT CARD IMAGES

21
+
TTING LOADS USED

41 51 61 71 80
+

: : + + LOAD CASE(S)

LDCASE=WTO01 (1),

WT01(1) AS DESIGNED SPRING SETTINGS

WT02(2) AS FOUND SPRING SETTINGS

LDCASE=WT02(2),

LDCASE=THRMO1, .
TIT=U3 MAIN STEAM LINES 0/C, .
PROJNO=03-00525, .
PROBNO=1-1, : .
USER=KAZOUN, UNITS=2, .
LOOPTL=24,

i*****@*i@iii*iii*i*@iiii*ii***@*it**&i*i*@**i****@*ifiii*iiiiti**iiiiii**il’iim

. RAD

*dd bk A Hso-l']l
ANC A0S
COSAZ=1, COSCX=1,
DTI=X-7A,
SIF=1.08,CLASS=2,
CODE=B31S§73,
OD=26, THI=0.950, LBS/FT=284,
E=26.04E6,EXP=4.12,
SC=15000, SH=15000,
DPRESS=1115, PPRESS=1337,
PRESS=1038,
AO6 4-8 ADDWT=10075, DTI=RO-86A,
A07 7-10 SIF=7.4,
Al0 15-8 "L SEG=3,
AlS 5-2.5 DTI=1DB-H1, .
SPR  Al5 1 AA=1500, FORCE=8887, *1 . WT0l
SPR  Al5 AA=1500, FORCE=8250, *2 . WTO02
iﬁiii&(q\ﬁ*(n}i*ii*d—iiii@iii&i*iﬁ&i@ﬁﬁﬁiiiiii*@***i*ti@*iﬁ****ﬁ**iiiﬁii‘*iii*i*i*im
, A20 30-9.188 DTI=1DB-H2, SEG=4, .

SPR ~ A20 1 AR=2160, FORCE=6125, *1 . WTO0l
SPR  A20 1 AA=2160, FORCE=5940, *2 . WT02
A25 2-1.313 DTI=1DB-S2A, .

SNB  A25 1
A30 5-9 L
A35 6-7.375 . DTI=1DB-H3,
RAD  A35 1
A40 13-3.625 DTI=1DB-K4,SEG=3,
RAD  A40 1
A45 37-10 DTI=1DB-HS, SEG=6,
RAD  A45 : 1
AS0 37-11 DTI=1GB-H6, SEG=6,
RAD  AS0
ii*i—i*mii{miiiit‘ii*i@iiiiiiﬁi*&@iif*iiﬁiii@ii*i‘iiiﬁ)iiiiiiif*iiiiiiliiiiiiii*i*@x@ .
A55 37-10.75 DTI=1DB-H7,SEG=6, .
ASS 1 _ , _ .
A6D  6-6.75 DTI=1DB-S7A, .
SNB  A60 1 .
A65 9-2.25 L .
R70 10-11.688 DTI=1DB-H9,SEG=2, .
RAD  A70 1 ' .
A75 31-2.063 DTI=1DB-H10, SEG=5, .
SPR  A75 1 AA=3000, FORCE=8697, *1 . Wrol

ol d R



INPUT CARD IMAGES ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 2
AA=3000, FORCE=7200, . *2 . WTO2

S5 . SPR A7S 1 , ‘

56 . A80 24:2.25 DTI=1DB-H11, SEG=4, -,

57 . SPR A80 1 *  AA=2160,FORCE=6434, *1 ., WTO01l

S8 . SPR - A80 1 . AA=2160, FORCE=4050, *2 . WT02

59 . A8S5 12-11.688 DTI=1DB-H12,SEG=2, : .

60 . SPR A8S. 1 AA=3000, FORCE=8571, *1 . WTOl

61 . SPR A85 1 AA=3000, FORCE=5200, *2 . WTO02

62 . : .

€3 . ABS . 4-5.313 L ‘

64 . A90 -4-10.5 . TEE=WTEE, .

65 . A95 -15-3.813 DTI=1DB-H13,SEG=2, .

66 . SPR A95 1 AA=2400, FORCE=7200, *1 . WTO1l

67 . SPR A95 1 AA=2400, FORCE=5500, *2 . WTO02

68 . ASV -8-5.188 SEG=2, .

69 . A97 -4-0 DTI=MSV-1,THI=2,0D=48, .

70 . ADDWT=80200, ' .

71 . MS1 : 3-7.5 DTI=MS-1, .

72 . RAD MS1 1 .

73 . S02 ) 0-6 DTI=1DB-S102, .

74 . SNB S02 .

75 . t****i@*t@tf*ﬁt*i*t*@**t*it**i—*@i*ﬁ*i*iit*@t*iil—i*@*ii**iit**ii*tti*iiii**iitim .

76 . A97GA1 -7-1 -8-7.75 DTI=CV-1,0D=36, .

77 . ADDWT=44700, .

78 . CVl -2-B.625 DTI=CV1-SPR,

79 . SPD CV1 1

80 . . GAIGA2 -20-2.25 L 'OD=28, THI=1.25,LBS/FT=389,

81 . SEG=3, .

82 . GA4 -35-11 -1-4 L SEG=6, .

83 . GAS5 51-1 s SEG=8, .

84 . Gh6 -3-0 DTI=TRBN NOZZLE,

85 . ANC GA6 0.17 0.46 0.21

86 . iii&*i(@ii(ﬂii*iitii*i@ﬁiiiiiI-i*i@**iii*tiii@i*&*l—**@i&iiiiit*ii**iﬁ*iiiii*iiitim

87 . ke HSO-172

88 . ANC BOS

89 . ‘ OD=26,THI=0.950,LBS/FT=284,

9?0 .. COSAZ=1,COSCX=1,

91 .. DTI=X-7B,

92 . SIF=1.08,

93 . BO6 4-8 ADDWT=10075,DTI=A0-86B,

94 BO7 7-10 SIF=7.4,

95 B10O 15-8 S L SEG=3,

96 . B15 5.2.688 DTI=1DB-H14, .

97 . SPR Bi1S 1 AA=1500, FORCE=8887, *1 . WTO1

98 . SPR BI1S 1 : AA=1500, FORCE=8250, *2 . WTO02

99. B20 31-3.063 DTI=1DB-H15, SEG=4, .

100 . SPR B20 1 AA=3000, FORCE=8754, *1 . WTOl

101 . SPR B20 1 AA=3000, FORCE=8250, *2 . WTO02

102 . B2S 6-2.25 DTI=1DB-S15A, .
103 . SNB B25 1 : .
104 . B30 _ 5-0 L . 0
105 . B35  9-.438 DTI=1DB-H26,SEG=2, . . >
106 . RAD B35 1 . ot >
107 . B40 13-10.125 : DTI=1DB-H16,SEG=2, ) n
108 . RAD B40 1 . . ~
109 . B45 35-10.875 DTI=1DB-H17, SEG=6, . —
110 . RAD  B45 : 1 ' . - |
111 . ~ B50 37-10.875 DTI=1GB-H18,SEG=6,
112 . RAD BS0 - 1 -
113 . ti-ﬁiii@**@)t**ititti*@i*ifii***i@i—iittiiti*@t****i*@i*i*tii***i}iﬁ****i*iii*t*im . h
114 . B55 37-10.813 DTI=1DB-H19, SEG=6, N

<} —



INPUT CARD IMAGES

115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
1-0
151
162
163
164
165
166
167
168
169
170
171
172
173
174

RAD
SNB
SPR
SPR

SPR
SPR

SPR

‘SPR

SPR
SPR

B55
B60

- B60

B65
B70
B70
B70
B75
B75
B75
B8O
B8O
B80
B85
BS0
B95
B95
B9S
BSV
B97

12-10.625
5-2.25

-4-10.5
-11-3.75

-8-5.25
-4-0

T

1
7-7.875

30-8.25
30-7.938

4-4,938

ME101/N2 PECO/553967
DTI=1DB-S7A,

DTI=1DB-H20,

AA=3000, FORCE=8941, *1l
AA=3000, FORCE=8600, *2
DTI=1DB-H21, SEG=5,
AA=4000,FORCE=11758, *1
AA=4000, FORCE=9900, *2
DTI=1DB-H22, SEG=4,
AA=3000, FORCE=9000, *1
AA=3000, FORCE=5700, *2

TEE=WTEE,

DTI=1DB-H23, SEG=2,
AA=2400,FORCE=6868, *1
AA=2400, FORCE=5590, *2

SEG=2,

DTI=MSV-2, THI=2,0D=48,
ADDWT=80200,

iﬁ****mii@**ifiiiiii@*ii‘i**i**@*iii*i**i*@itiii*i@*it*t*tt*it*t&iiit*ii'iiiiim

SPD

GB1

cv2
cv2

GB1GB2

ANC

GB4
GB5
GBS

-7-1
-2-8.625

-35-11
0.17

-8-7.75

1
-20-2.25

39-2
-0.03

-1-3
0.08

L

DTI=CV-2,0D=36,
ADDWT=44700, -
DTI=CV2-SPR,

OD=28, THI=1.25,LBS/FT=389,
SEG=3,

SEG=6,

DTI=TRBN NOZZLE, SEG=8,

LA AAAAICAEIC SRR SRS R ARICIEASS SRR Al Al ROl d Rl alCliN A s sl sl slr o]

* ¥ &

ANC

cos5

C06
co7
C1l0
C15
C15
C1s
c20

220
Cc20
C25
c25
c30
C35
C35
c40
Cc40
C45
C45
C50
C50

HS0-173

1
8-7.125
26-.063
37-10.063
37-10.875

15-8

N

[

7-10
5-2.563

30-9.125

11-7.313
3-11

OD=26, THI=0.950, LBS/FT=284,
COSAZ=1, COSCX=1,

DTISXAT, X -7 C
SIF=1.oaf““\"—’)

ADDWT=10075, DTI=AO-86C,
SIF=7.4,

SEG=3,

DTI=1DB-H24, _

AA=1500, FORCE=8887, *
AA=1500, FORCE=8250, «2
DTI=1DB-H2S, SEG=5,

AA=3200, FORCE=9600, .
AA=3200, FORCE=9000, +2
DTI-1DB-S25A,

DTI=1DB-H27,
DTI=1DB-H28,6 SEG=4,

DTI=1DB-H29, SEG=6,
DTI=1GB-H30, SEG=6,

iﬁiiiﬁ(&)‘ﬁ’{a\i*iGiiﬁQ*i@itiit#iii*@tﬁii*i*i&Q@Q*iitii@t*fiitQtiiiiﬁiiﬁiﬁitii**iffm

€55

33-10.625

DTI=1DB-S42A, SEG=6,

{QB2422) 09/26/03 QB2422

WTO01
WTO02

WTO01
WTO02

WTO01
WTO02

WTO01
WT02

WTO1l
WTO02

WTO01l
WT02

PAGE

DA

-._‘ l.

3

. 3‘43

\ -

Y




INPUT CARD IMAGES

175
176
177
178
179
180
181
182
183
184
185
186

187

188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212

213-

214
218
216
217
218
219
220
221
222
223
221
225
226
227
228
229
230

231 .

232
233
234

SNB Cs5
C60

SPR c60
SPR. C60
C65

C70

SPR-  C70
SPR Cc70
C75

SPR C75
SPR C75
' C80
SPR C80
SPR cso
c85

C90

C9s5

SPR C9s
SPR c9s5
C96

csv

c97

4-.563

7-8.688

-4-10.5
-7-4.563

-7-6
-1-3
-4-0

b e

P

10-8.813

23-8.188

24-2

4-6

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422

DTI=1DB-H31, ,
AA=3000, FORCE=8751, *]
AA=3000, FORCE=7900, *2

DTI1=1DB-H32,SEG=2,

AA=2160, FORCE=6480, *1
AR=2160, FORCE=5750, *2

DTI=1DB-H33,SEG=4,

AA=3000, FORCE=9000, *1
AA=3000, FORCE=7500, *2

DTI=1DB-H34, SEG=4,

AR=2160, FORCE=6480, w1
AR=2160, FORCE=4500, *2
TEE=WTEE,

DTI=1DB-H35,

AA=2400, FORCE=6506, *]

AA=2400, FORCE=4700, *2
DTI=4" CONN,

DTI=MSV-3, THI=2,0D=48,
ADDWT=80200,

*i&iii@iI'@Q*ihi****i@iiiiiiiiii@iii**iil‘ii@itii***@ﬁi*ﬁﬁﬁiiiﬁitt*ttiitfii****im

GC1

cv3
SPD cv3
GC1GC2

GCa
GCS5
ANC GC5

-7-1.
-2-8.625

-35-11
0.17

-8-7.75

1
~20-2.25

39-2
-0.03

1-3
-0.08

DTI=CV-3,0D=36,
ADDWT=44700,
DTI=CV3-SFR,

OD=28,THI=1,25,LBS/FT=389,
SEG=3,

SEG=6,

DTI=TRBN NOZZLE, SEG=8,

*ii*ii@*t@**ﬁﬁi*iiii@iiil'l'i***i@iii***iiii@*iiii*i@#i**ii*****tiﬁi**ttit***tii@@

* kb

ANC  DOS

Dos&

D07
D10
‘D1S
SPR D15

SPR D15

D20
SPR D20
SPR D20
D22
SPR D22
SPR D22
D25
SNB D25
D30
D33
D35

D40

RAD D40

HSO-174

1

11-7.75
4-11.5

. 25-2.125

15-8

Y I Y W Wy

15-4.125

.0-1.188

3-11

OD=26,THI=0.950,LBS/FT=284,
COSAZ=1,C0SCX=1,
DTIzX-7C, x- 7579
SIF=1.08,—"—
ADDWT=10075, DTI=AO-86D,

SIF=7.4,
SEG=3,
DTI=1DB-H36,
AA=1500,FORCE=8887, . *1
AA=1500, FORCE=8250, *2
DTI=1DB-H37, SEG=4, '
AA=3000, FORCE=8126, *1
AA=3000, FORCE=7800, *2
DTI=1DB-H38, SEG=2, ' .
AA=2400, FORCE=5932, *
AA=2400, FORCE=5900, *2

DTI=1DB-S38a,

DTI=6" CONN, SEG=2,
DTI=1DB-H39,

DTI=1DB-H40, SEG=4,

WTOl

WTO02

WTO1l
WTO02

WTO01
WTO02

WT01
WTO02

WTO01
WTO02

WTO01l
WTO02

WT0l
WTO02

WTO01
WT02

PAGE

4
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INPUT CARD IMAGES

235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
2758
276
277
278
279
280
281
282
283
284
285
286

287

288
2R9
290
291
292
293
294

ME101/N2 - PECO/S553967

' DTI=1DB-H41, SEG=6,

DTI=1GB-H42, SEG=6,

iiiitt@i*@t*ii,iitﬁiQ@'*iifi*l‘i*@iiiii*‘iii@iiibii*@&*tiiiiti.iiﬁiﬁii**i**iii*im

1

7-6
20-8.938
18-4.813

6-1.25

-3-7.5

1-4

3-0
-0.21

DT1I=1DB-S42A, SEG=6,

DTI=1DB-H43,
AA=3000,FORCE=7681, *1
AA=3000, FORCE=6750, *2
DTI=1DB-H44, SEG=2,
AA=2160,FORCE=5148, *1
AR=2160, FORCE=4300, *2
DTI=1DB-H45, SEG=4, i
AA=2160,FORCE=6317, *1
AA=2160,FORCE=4860, *2
DTI=1DB-H46,SEG=3,
AA=1600,FORCE=4237, : *1
AA=1600, FORCE=3000, *2
TEE=WTEE,
DTI=1DB-H47,
AA=2400, FORCE=6450, *1
AA=2400, FORCE=5100, *2
DTI=CONN, :
DTI=MSV-4,THI=2,0D=48,
ADDWT=80200,
DTI=MS-4,

LAAAARIOIE X R RS RAR SRRl R Rl

L
S

DTI=CV-4,0D=36,
ADDWT=44700,
DTI=CV4-SPR,

OD=28,THI=1,25,LBS/FT=389,
SEG=3,

SEG=6,

SEG=8,

DTI=TRBN NOZZLE,

AR A RIOLAJCLE AR S A SR ARICLE RS RS ESIciAR S RS RlOlE RS Al E R RSS2SRl sl0 0]

16-3

20-6

D45 37-11.813
RAD D45
D50 37-10.938
RAD D50
D55 33-10.5
SNB D55
D60 4-.438
SPR D60 , 1
SPR D60 1
D65 3-8.813
: D70
SPR D70 1
SPR D70 1
' D75
SPR D75 1
SPR D75 1
D80
SPR D80 1
SPR D80 1
D85
D90 -4-10.5
D95 -3-4,313
SPR D35 1
SPR D95 1
D% -7-4.688
DSV  -1-0
D97 -4-0
MS4
RAD MS4
iiﬁii*(q)*i(q)iiif**iiii@ﬁQ'i**ii**@*ii*iif**i@i
D97GD1  -7-1 -8-7.75
CV4 -2-8.625
SPD CV4 1
GD1GD2 -20-2.25
GD4 -35-11
GDS 51-1
GDa
ANC GD6 0.17 0.46
TR HSO-760
A90105 2-7
110 -8-7.5
SPR 110 : 1
SPR 110 1
115 -10-5.75
120
SPR 120 1
SPR 120 1
125
SPR 125 1
SPR 125 1
130
133 -4-6

L

e

OD=14,THI=.75,

LBS/FT=124,
SEG=2,DTI=7DB-H79,

AA=1600, FORCE=3906, *]
AR=1600, FORCE=3155, *2

SEG=2, TEE=WTEE,
DTI=7DB-H77, SEG=3,

+. OD=18, THI=0.937,

LBS/FT=193,

AA=2160, FORCE=5928, *1
AA=2160, FORCE=5928, *2
DTI=7DB-H76, SEG=4,SIF=6,
AA=1200, FORCE=3519, *1
AA=1200, FORCE=3300, *2

(QB2422) 09/26/03 QB2422

WT01
WT02

WTO01
WT02

WT01
WT02

WTO01l
wT02

WTO01
WT02

WTO01
WTO02

WTO1l
WT02

WTO01
WT02

PAGE
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INPUT CARD IMAGES

295
296
297
298
299
300
301
302
303
304
305
306

308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329

330

331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354

307 .

135

SNB 135

140
SNB 140
144
145

RAD 145
146
RAD. 146
147

-.707
0.707

1
1

-1-7
0.707
-0-2
0.707
-0-9
-2-5

- -10-6

-2-5

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE

DTI-7DB-S11,
DTI=7DB-S12,
DTI=BYPS VV SPPT,
LBS/FT=3621,
DTI=BYPS VV SPPT,

ii*i*‘@ii@itGti*fiii@iiii*i**ii@iiiiiﬁiiii@iii*i*f@**ifi*l’t*i'&itfiifiiiiiii‘i@

150
SNB 150
155
160
165
SPR 165
SPR 165
170
175
180

SPR 180
SPR 180
230

235

D90
115240

245

250

SPR 250
SPR 250
’ 255
C90
170260
B90

0.956
3-0

8-7.75

7-5.75
16-7.75

0.292

C2-1

1
1

-2-7
-4-6

-0-2

-0-9
-3-8
-3-8

i

L
L

DTI=7DB-S510, LBS/FT=193,

DTI=7DB-H74,
AA=1600, FORCE=3975, *1

AA=1600, FORCE=3975, 2 ..

TEE=WTEE, SEG=4,

JOINT=RED,

DTI=7DB-H75,

OD=14,THI=.75,

LBS/FT=124, . .
AA=1600, FORCE=3710, *]
AA=1600, FORCE=3150, *2

SEG=2,

DTI=26"MS D,
JOINT=RED,
OD=18,THI=0.937,
LBS/FT=193,
0OD=14,THI=.75,
LBS/FT=124,SEG=2,
DTI=7DB-H78,

AA=1200, FORCE=3372, *1
AA=1200, FORCE=2650, *2

- SEG=3,

I—i&iii@ii@iiiG*ﬁt*i’@i&ii*i***i@*iiiiiit**@***iiit@*ii*i_ti*ti*ii*ti'*ti***itiim

B97501

SNB S01
A97
C97MS2
SPD MS2
B97
D97500
SNB S00
c97

LA AR AL Z AR TR LT LR TY I N B R P R G e ar ey

AO7ARS

RAD AR5
BO7BR5
RAD BRS
CO7CRS
RAD CR5

0.932

0.932

-0.363

-0.363

-3-0

3-3

3-3
3-3
3-3
3-3
3-3
o

DTI=1DB-5101,
OD=48, THI=2,LBS/FT=0,

DTI=MS2-MS3 SPR,

DTI=1DB-S100,

A R SR 2 R X 22222 X222 22T 2R R TS

DTI=REST-5,0D=20, THI=1,

. LBS/FT=209,

DTI=REST-5,
DTI=REST-5,

WTO1
WT02

WTO01l
WTO02

WTO01
WT02

LR

2

he'd
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INPUT CARD IMAGES

355
356
187
358
359
360
361

ME101DK
ME101DK
ME101I

_ ME101/N2 PECO/553967 (QB2422)
DO7DRS -3-0 DTI=REST-5,
RAD DRS : 1

I E R 22 A X A R R R R R R R 2 R A X X E R S X R A S R R 22 2 2R 2 X2 222 2222222224

SLA

: INCLUD=WTO02,

TEA INCLUD=WTO02,

RLS LIST=WT01+WT02+THRMO1,

END

+ + + + + + + + +

361 CARDS IN INPUT DECK

328 CARDS IN LOAD CASE WTO1

- 328 CARDS IN LOAD CASE WTO02
295 CARDS IN LOAD CASE THRMO1

0 WARNINGS

0 ERRORS

0 FATAL ERRORS
Version N2 stop on 09/26/03 at 02:24:22
Version N2 run- time .67 seconds
Version N2 start on 09/26/03 at 02:24:23

09/26/03 QB2422
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1-1
TITLE

PROJECT NUMBER :
PROBLEM NUMBER :

USER

LOAD CASE

ELEMENT TYPE/TITLE
FROM

TO

A0S
A06

A06
A07
A07
AO7A

AQ7A
AQ7B

A07B
Al0

Al0
Al0

Al0
Al0

m @ 2w w

A10
Al5

AlS
AlSA

Al5A
Al5B

AlSB
Al5C

Al5C
A20

A20
A25

A2S
A30 B

A30 B
A30 M

TNGT
TNGT
TNGT
TNGT
TﬁGT
BEND
BEND
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT

BEND

FA

-3

-3

1352
-177

177
998

-998
2173

-2173
2047

-2047
-3

-3

-3

-3

-3
.3
-3

-3

STRESSES AND LOCAL FORCES AND
: U3 MAIN STEAM LINES O/C
1-1 Rav . )

LOCAL FORCES (LB)

FB

-10243
8918

1157
-3381
-3

-3

-3

3
-2051

2051
-3623

3623
-4179

-4713
2529

-2529
346

-346
-1838

1838
-4022

-2133
1534

-1534
B82S

-2

FC

-6

-6

-6

-6

-6

-6

-6

-6

-6

-6

-6

-6

-6

-6.

825
-100

MOMENTS

ME101/N2

PECO/S553967 (QB2422) 09/26/03 QB2422

LOCAL MOMENTS (FT-LB)

MA

-420
420

-420
420

297
-297

297
-297

297
-297

297
25

-25
319

-319
319

-319
319

-319
319

-319
319
-319
319

-319
319

-318
319

-319
499

MB

-377
347

-347
297

~-420
393

-393
367

-367
340

-340
436

-436
276

-276
264

-264
214
-214
165

-165
116

-116
66

-66
53

-53
37

-1165
-419

MC

-27806
-16904

16904
868

-868

881

-881
894

-894
907

-907
3438

-3438
10980

-10980

18619

-18619
-9234

9234
-20291

20291
-14553

14553
7981

-7981
4113

-4113
1165

37
-25

STRESS (PSI

.75IM/2
713.
433,

433,
144.

- 144.
26. .
26.
26.

26.
26.

46.
157.

157.
498.

282.
477.
477.
237.

237.
520.

520. .

373.

373.-
205.

205.
106.

106.
31.

55.
30.

)

STRESS
INT.FAC.
(1)
.080
.000

.000
.400

.400
.000

.000
.000

.000
.000

.356
.356

.356
.356

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.356
.356

NN HE HE e e R B E BRSO NN NN e e ] e e

FLEX.
PLANE

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

"1.000

1.000

6.986
6.986

6.986
6.986

1.000

1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000

1.000

1.000
1.000

1.000
1.000

6.986
6.986

PAGE

FLEX.

Qo
Qo
(=1

O HH HHE HRE HRE HH HPE B 00 A0 HH R KR HE B
=)
1=
o

156

CODE
AND
CLASS
B31S73
B31873
B31873
B31873
B31S73
B31573
B31S573
B31S73.
B315S73
B31S73
B31S73
B31S73
B31873

B31S73

B31S73

*x

Aol
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91



1-1

ELEMENT TYPE/TITLE

FROM
TO

A30 M
A30 E

A30 B
A3s

A35
A35A

A3SA
A35B

A35B
A40

A40
A40A

A40A
A40B

A40B
A40C

A40C
A40D

A40D
A40E -

R40E
A45

A45
A45A

A45A
A45B

A45SB
A45C

A45C
- A45D

A45D
A45E

A45E
AS0

BEND

TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
TﬁGT
TNGT

TNGT

FA

-6

-6

-6

-6
-6
-6
-6
-6
-6
-6
-6
-6
-6
-6
-6
-6

-6

STRESSES AND LOCAL FORCES AND

LOCAL FORCES (LB)

FB

2
3

-625
1580

285
974

-974
2233

-2233
3492

5069
-3279

3279
-1489

1489
301

-301
2091

-2091
3882

-3882
5672

5482
-3688

3688
-1894

1894
-99

99
1695

-1695
3489

-3489

5283

FC

100
625

MOMENTS

LOCAL MOMENTS (FT-LB)

MA

-499
197

-197
197

-197
197

-197
197

-197
197

-197
197
-197
197

-197
197

-197
197

~197
197

-197
197

-197
197
-197
197

-197
197

-197
197

-197
197

-197
197

MB MC
419 25
0 -26

26 .0
-37 -3709
37 3709
-51 -5237
51 5237
-65 -12347
65 12347
-78 -25039
78 25039
-98 1283
98 -1283
-118 16315
118 -16315
-138 20060
138 -20060
-157 12516
157 -12516
-177 -6315
177 6315
-197 -36436
197 36436
-217 -7463
217 7463
-236 10173
236 -10173
-256 16470
256 -16470
-276 11428
276, -11428
-296 -4951
296 4951

-316 -32668

STRESS (PSI

.75IM/2
30.

9.

5.

95.

95.
134.

134.
317.

317.
642.

642,
33.

33.
418.

418,
514.

514.
321.

321,
162.

162.
934.

934.
191.

191.
261.

261.
422.

422,
293.

293,
127.

127.
837.

STRESS
INT.FAC.

(1)

.356
.356
.000
.000

.000
.000

000

.000

.000
.000

.000
.000

.000
.000

.000
.000

2
2
1
1
1
1
1
1
1
1l
1
1
1
1
1
1
1.
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

000

.000

.000
.000

.000
.000

.000
.000

. 000
.000

.000
.000

.000
.000

.000
.000
.000
.000

FLEX.
IN
PLANE

6.986
6.986

1.000

1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

'1.000

1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000

1.000
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FLEX.
our
PLANE

.986
. 986

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

157

CODE

AND

CLASS
B31573

B31s73
B31573
B31s73
B31S73
B31573
B31573
B31S§72
B31S873
B31S73
B31S73
B31Ss73
B31§873
531573
331573-

B31S73

-B315873
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1-1

ELEMENT TYPE/TITLE

FROM
TO

A50
AS50A

AS0A
AS50B

A50B
AS0C

ASOC
ASOD

AS50D
ASOE

ASOE
AS5

ASS5
A60

A60
A65

A6S
A65

AGS
A6S

m mx 2w W

A65
A65A

A65A
A70

A70
A70A

A70A
A70B

A70B
A70C

A70C
A70D

A70D
A75

TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
BEND
BEND
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT

TNGT

FA

-6

-6

-6

-6

-6

-6

-6

-3

-3

-3

-3

-3

-3

STRESSES AND LOCAL FORCES AND

LOCAL FORCES (LB)

FB

5266
-3473

3473
-1680

1680
113

-113
1906

-1906
3700

'~ -3700
5493

5324
-3461

3461
-1775

-2
-326
=771

771
-1867

-3866

2096

-2096
326

-326
-1444

1444
-3214

3214
-4984

FC

3
-3

3
-3

3
-3

3
-3

3
-3

3
-3

3
-3

3
-3

-1775
1050

-1050

326

-6

-6

-6

-6

-6

-6

-6

MOMENTS.

LOCAL MOMENTS (FT-LB)
MA MB MC
-197 316 32668
197 -335 -5069
-197 335 5069
197 -355 11203
-197 355  -11203
197 -375 16151
-197 375  -16151
197 -395 9772
-197 395 -9772
197 -414 -7931
-197 414 7931
197 -434 -36961
-197 434 36961
197 -455 -8136
-197 455 8136
197 -473 7407
-197 -7407 -473
6832 8299 474
-6832 -8299 -474
11464 2573 463
-11464 -463 2573
11464 438 -1714
-11464 -438 1714
11464 413 3381
-11464 -413 -3381
11464 373 -15203
-11464 -373 15203
11464 3133 -22752
-11464 -333 22752
11464 293 -19266
-11464 -293 19266
11464 253 -4746
-11464 -253 4746
11464 213 20810

STRESS (PSI

.75IM/2Z
837.
130.

130.
287.

287.
414.

414.
251.

251.
204.

204.
947.

947.
209.

209.
190.

336.
487.

487.
532,

301.
297.

297.
307.

307.
488.

488.
653.

653.
575S.

575S.
318.

318.
609.

(1)

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000

1.000

1.000
1.000

2.356
2.356

2.356
2.356

1.000 "

1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000
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STRESS FLEX.
INT.FAC.

IN

PLANE

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
6
6
6
6
1
1
1
1
1
1
1
1
1
1
1
1l
1
1

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.986
.986

.986
.986

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

- 0¥

sy 2
-

PAGE

1s8

FLEX.

OouT

PLANE

Hi MR R B HE RBR HR A0 O HPR RH PE B PR R R e

R Y

|-

.000
.000

.000
.000

.000
.000

000

.000

.000
.000

.000
.000

.000
.000

.000
.000

.986
.986

.986
. 986

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

CODE

AND

CLASS
B31S73
B31573
B31S73
B31573
B31S573
B31S73
B31s73
B31S73
B31S73
B31S73
B31S73
B31573
B31S873
B31573
B31S73

B31S73

B31873



1-1

ELEMENT TYPE/TITLE
FROM

TO

A75 .
A75A

A75A
A75B

A75B
A75C

A75C
A80 |

A80
ABOA

A80A
A85

A85
A88

ARS8
ARS

ARS8
ARS8

B Xw w

A88
A90

m

A90
A90A

A90A
A9S5

A95
A9S5A

A9SA
ASV

ASV
A7

AS7
MS1

M51
S02

TNGT
TNGT

TNGT

. TNGT

TNGT
TNGT

TNGT

BEND

BEND

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

-3

STRESSES AND LOCAL FORCES AND

LOCAL FORCES (LB)

FB

-3256

1539
-1539

-178

. 178
-1895

1895

-3612

-2225
383

-383

-1459

-6191
5853

-6
7

-7
3

-4403
3942

-4660
2486

-2486
311

-7390
6193

-6193
4996

-4996
3859

60962
-61992

-142
0

FC

6
-6

6
-6

6
-6

6
-6

6
-6

6
-6

6
-6

-5853
5128

-5128
4403

113
-113

113
-113

113-

-113

113
-113

113
-113

OO0 OO

MOMENTS

LOCAL MOMENTS (FT-LB)

MA

-11464
11464

-11464
11464

-11464
11464

-11464
11464

-11464
11464

-11464
11464

-11464
11464

-11464
4277

-4277
4347

-4347
4347

-3226
3226

-3226
3226

-3226
3226

-3226
3226

-3226
3226

00 00O

MB

-213
17S

-175
136

-136
97

-97
58

-58
17

-17
-25

25
-32

12962
-4701

4701
4557

63
-68

-589
-278

278
-1146

1146
-1624

1624
-2102

2102
-2555

00 OO0

MC

-20810
6315

' -6315
2201

-2201

8467

-8467
25116

- -25116

16656

-16656
20145

-20145
12962

32
-50

50
-63

4557
-11338

7421
-34787

34787
-45498

45498
-74131

74131
-97716

97716
-115426

222817
36

-36
0

STRESS (PSI
.75IM/2

609.
335.

335.
299.

299.
365.

365.
708.

708.
518.

518.
594.

594.
444,

784 .
288.

288.
285.

161.
437.

292,
895.

895.
1169.

1169.
1902.

1902.
2506.

353.
417.

804.
0.

0.
0.

)

STRESS
INT.FAC.
(I)

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.356
.356

.356
.356

.000
.871

.871
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000
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FLEX. FLEX. CODE
IN OUT  AND
PLANE PLANE CLASS
1.000 1.000 B31S73
1.000 1.000
1.000 1.000 B31S873
1.000 1.000
1.000 1.000 B31S73
1.000 1.000
1.000 1.000 B31S73
1.000 1.000
1.000 1.000 B31S73
1.000 1.000
1.000 1.000 B31S73
1.000 1.000
1.000 1.000 B31S873
1.000 1.000
6.986 6.986 B31S73
6.986 6.986
6.986 6.986 B31S573
6.986 6.986
1.000 1.000 B31§73
1.000 1.000
1.000 1.000 B31S73
1.000 1.000
1.000 1.000 B31873
1.000 1.000
1.000 1.000 B31S873
1.000 1.000
1.000 1.000 B31S873
1.000 1.000
1.000 1.000 B31S73
1.000 1.000
1.000 1.000 B31873
1.000 1.000
1.000 1.000 B315873
1.000 1.000
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fas

o ¢ d



1-1

ELEMENT TYPE/TITLE

FROM

TO

AS7
GAl

GA1l
cvi

GAl
GAlA

GAlA
GAlB

GAl1B
GA2

GA2
GA2

GA2'
GA2

m M W W

GA2
GA2A

GA2A
GA2ZB

GA2B
GA2C
GA2C
GA2D

GA2D
GA2E

GA2E
GA4

GA4
GA4

GA4
GA4

M mX Tw O

GA4
GA4A

GA4A
GA4B

TNGT
TNGT
TNGT
TNGT
TNGT
BEND
BEND
TNGT
TNGT

TNGT

TNGT

TNGT

TNGT

BEND

BEND

TNGT

TNGT

STRESSES AND LOCAL FORCES AND MOMENTS

FA

-6698
4240

-14544
12379

-12379
10214

-10214
8049

-8049
5044

-5044
153
-153
153

-153
153

-153
153

-153
153

-153
153

-153
153

-153
4651

-4651
7494

-7494
9695

-9695
11896

LOCAL FORCES (LB)

FB

-5301
3287

53880
-54653

-241
241

-241
241

-241
241

-153
-4827

4827
-5910

-5910
4032

-4032
2155

-2155
278

-278
-1600

1600
-3477

3477
-5354

-5354
4434

-4434
-153

241
-241

241
-241

FC

241
-241

144
-144

144
-144

144
-144

-236
236

-236

236

236
-236

236
-236

236
-236

236
-236

236
-236

236
-236

-236
236

-236
236

144
-144

144
-144

-1227
1227

-4970
4970

-4970
4970

-4970
4970

-4970
3150

-3150
-32

32
-32

31
~31

32
-32

32
-32

32
-32

32
-32

32
2109

-2109
3497

-3497
3497

-3497
3497

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE

MOMENTS (FT-LB)

MB

-9040

6345

0
0

17783
~18586

18586
~19390

19390
~20193

856
~3537

3537
~4146

-4146
3009

-3009
1873

~1873
737

-737
-400

400
-1536

1536
~2672

-2672
2495

-2495
856

-10217
9400

-9400
8583

MC

81758
-129755

147538
0
-4131
2789

-2789
1448

-1448
107

20175

-13026

13026
2693

2693
-26671

26671
-41594

41594
-47461

47461
-44273

44273
-32030

32030
-10732

-10732
-3613

3613

-10192

-478
1841

-1841
3205

STRESS (PSI
.75IM/2

544.
859.

975.
0.

323.
332.

332.
343.

343.
355.

543,
362.

362.
129.

84.
458.

458.
711.

711.
811.

811.
756.

756.
548.

548.
189.

289.
127.

127.
282.

185.
174.

174.
168.

)

STRESS
INT.FAC.
(1)
1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

2.038
2.038

2.038
2.038

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

2.038
2.038

2.038
2.038

1.000
1.000

1.000
1.000

M HE W0 Y HE R HP MR HE R U N BE BE RBER e B

FLEX.
IN
PLANE

.000
.000

. 000
.000

.000
.000

.000
.000

.000
.000

.622
.622

.622
.622

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.622

.622
.622

.622

Y
j
o)

=1

FLEX.
our
PLANE

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

5.622
5.622

5.622
5.622

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

5.622
5.622

5.622
5.622

1.000
1.000

1.000
1.000

160

CODE
AND
CLASS
B31573
B31873
B31S73
B31873
B31S73
B31873
B31573
B31573
B31S73
B31573
B31873
B31S73
B31S73
B31573
B31S73

B31S73

B31sS73



1-1

ELEMENT TYPE/TITLE

FROM
TO

GA4B
GA4C

GA4C
GA4D

GA4D
GA4E

GA4E
GA4F

GA4F
GA4G

GA4G
GAS

GAS
GAS

GAS
GAS

m ®mxX W W

GAS
GA6

BOS
BO6

B0O6
BO7

RO7
BO7A

BO7A
BO7B

BO7B
B10
B10
B10O

B10
B10O

M mx W W

B10
B15

TNGT

TNGT

TNGT

TNGT
TNGT
BEND
BEND
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT

BEND

‘BEND

TNGT

STRESSES AND LOCAL FORCES AND MOMENTS

FA

-11896
14098

-14098
16299

-16299
18501

-18501
20702

-20702
22903

-22903
25105

-25105
18426

-18426
241

-241
241
-5

-5

885
290

-290
1465

-1465
2640

-2640
2376

-2376
-5

-.5

LOCAL FORCES (LB)

FB

241
-241

241
-241

241
-241

241
-241

241
-241

241
-241

-241
-18085%

18085
-26531

-26531
26791

-10539
9214

861
-3085
-5

-5

-5

-2383

2383
-4090

4090
-4650

FC MA MB
144 -3497 -8583
-144 3497 7766
144 -3497 -1766
-1a4 3497 6949
144 -3497 -6949
-144 3497 6132
144 © -3497 -6132
-144 3497 5315
144 -3497 -5315
-144 3497 4497
144 -3497 -4497
-144 - 3497 3680
-144 -3497 3680
144 o3 -4837
-144 31 4837
144 -3343 -3160
144 3343 -3160
-144 -3343 3063

12 274 -643
-12 -274 585

12 274 -585
212 -274 188

12 488 274
-12 -488 -326

12 488 326
-12 -488 -377

12 488 377
-12 -488 -228
12 488 428
.12 -660 14

12 660 -14
-12 -469 418

12 469 -448
212 -469 423

LOCAL MOMENTS (FT-LB)

MC

-3205
4569

-4569
5932

-5932
7296

-7296
8660

-8660
10023

10023
11387

11387
5694

-5694
48747

48747
66521

28884
17206

17206
-1750

1750

-1731

1731
-1711

-1711
-1691

1691
1288

-1288
9904

-9904
18530

STRESS (PSI
.75IM/2Z

168.
165.

165.
167.

167.
173.

173.
184.

184.
197.

197.
213.

427.
256,

256,
1675.

836.
1139.

741.
441,

441.
261.

261,
47.

47.
47.

47.
46.

82.
66.

66.
449,

254.
475.

)

STRESS
INT.FAC.
(1)

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

2.670
2.670-

2.670
2.670

1.000
1.000

1.080
1.000

1.000
7.400

7.400
1.000

1.000
1.000

1.000
1.000

2.356
2.356

2.356
2.356

1.000
1.000

ME101/N2 PECO/S53967 (QB2422) 09/26/03 QB2422
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FLEX. FLEX. CODE
IN OUT AND
PLANE PLANE CLASS
1.000 1.000 B31S73
1.000 1.000
1.000 1.000 BR31S873
1.000 1.000
1.000 1.000 B31S73
1.000 1.000
1.000 1.000 B31S73
1.000 1.000
1.000 1.000 B31S73
1.000 1.000
1.000 1.000 B31S73
1.000 1.000
B.433 8.433 B315873
8.433 8.433
8.433 8.433 B31S73
8.433 8.433
1.000 1.000 B31S73
1.000 1.000
1.000 1.000 B31S73
1.000 1.000
1.000 1.000 B31S73
1.000 1.000
1.000 1.000 B31S73
1.000 1.000
1.000 1.000 B31S73
1.000 1.000
1.000 1.000 B31S73
1.000 1.000
6.986 6.986 B31S73
6.986 6.986
6.986 6.986 B31S73
6.986 6.986 .
1.000 1.000 B31S73
1.000 1.000
N
P =
= "D
"? .
~oy
- —



1-1

ELEMENT TYPE/TITLE

FROM
TO

B1S
B15A

B15A
B1SB

B15B
B15C

B15C
B20

B20
B25

B25
B30

B30
B30

B30
B30

B30
B30A

M MX X0 W

B30A
B35

B35
B35A

B35A
B40

B40
B40OA

B40A
B4 0B

B40B
B40C

B40C
B40D

B40D
B40E

TNGT

TNGT
TNGT
TNGT
TNGT
TNGT
BEND
BEND
TNGT
TNGT
TNGT
vGT
TNGT

TNGT

. TNGT

TNGT

TNGT

FA
-5
-5
-5
-5
-5
-5

5
-12

12
-12

12
-12

12
-12

12
-12

12
-12

12
-12

12
-12

12
-12

12
-12

12
-12

FB

-4233
2014

-2014
-204

204
-2423

2423

-4641
-4091

2334
-2334

1837

12
-5

388
434

-434
1255

272
1693

-1693
3659

4885

-3186 "

3186
-1487

1487
212

-212
1911

-1911
3610

LOCAL FORCES (LB)

FC

12
~-12

12
-12

12
-12

12
-12

12
-12

12
-12

1837
-1112

1112
-388
-5
-5
-5
-5
-5
-5
-5
-5

-5

STRESSES AND LOCAL FORCES AND MOMENTS

LOCAL MOMENTS (FT-LB)

MA

469
-469

469
-469

469
-469

469
-469

469
-469

469
-469

469
-862

862
-2867

2867
-2867

2867
-2867

2867
-2867

2867
-2867

2867
-2B67

2867
-2867

2867
~2867

2867
-2867

2867

-28B67

MB

-423
326

-326
229

-229
132

-132
35

-35
-42

42
-64

-1391
-2028

2028
-2503

-89
75

-75
61

-61
28

-28
-5
-33

33
-62

62
-90

90
-119

119
-147

MC

-18530
-5875

5875
-12945

12945
-2682

2682

24917
-24917

5041

-5041
1391

-64
88

-88
89

-2503
2436

-2436

-4926

4926
-23449

23449
700

-700
14682

-14682
18495

-18495
12141

-12141
-4380

STRESS (PS1

.75IM/Z
475.
151.

151.
332.

332.
70.

70.
639.

639.
130.

130.
38.

67.
100.

100.
172.

98.
96.

96.
74.

74.
l4s.
146.
605.

605.
76.

76.
383.

383.
480.

480.
320.

320.
134.

STRESS
INT.FAC.
(I}
1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

2.356
2.356 .

2.356
2.356

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

[ ¥ ¥ W J VI T T S A T . . N S S O S S N T
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FLEX.
ouT
PLANE

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

'1.000
1.000

6.986
6.986

6.986
6.986

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

Sy

]
N

162

CODE
AND
CLASS
B31S73
B31573
B31S73
B31S73
B31S73
B31873
B31873
331573
B31S73
B31S73
B31S873
B31873
B31S73
B31873
B31S73

B31S73

B31S73



1-1

ELEMENT TYPE/TITLE

FROM
TO

B40E
B45

B45
B45A

B45A
B45B

B45B
B45C

B45C
B45D

B45SD
B45SE

B45E
B50

BS50
BSOA

B50A
B50B

B50B
B50C

B50C
B50D

B50D
B50E

BS0E
BS55

B55
B60

B60
B&5

BAS
B65

B65
B65

Mz 2w W

TNGT

TNGT

TNGT

TNGT

TNGT -

TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
™GT
TNGT
fNGT
TNGT
BEND

BEND

WTO1

FA

12
-12

12
-12

12
-12

12
-12

12
-12

12
-12

12
-12

12

-12 -

12
-12

12
-12

12
-12

12
-12

12
-12

12
-12

12
-12

12
-12

12
-5

FB

-3610
5309

4999

-3206

3206
-1412

1412
382

-382
2175

-2175
3969

-3969
5763

6848
-5054

5054
-3261

3261
-1468

1468
326

-326
2119

-2119.

3913

2060
1598

-1598
2148

-5
12

LOCAL FORCES (LB)

FC

5
-5
5
-5
5
-5

5
-5

5
-5
‘5
-5

5
-5

2148
-2873

2873
-3598

STRESSES AND LOCAL FORCES AND MOMENTS

LOCAL MOMENTS (FT-LB)

MA

2867
-2867

2867
-2867

2867
-2867

2867
-2867

2867
-2867

2867
-2867

2867

-2867

2867
-2867

2867
-2867

2867
-2867

2867
-2867

2867
-2867

2867
-2867

2867
-2867

2867
-2867

2867
2364

-2364
741

MB

147
-176

176
-206

206
-236

236
-266

266
-296

296
-326

326
-356

356
-386

386
-416

416
-446

446
-476

476
-506

506
-537

537
-598

598
-607

-9435
2884

-2884
-7114

MC

-4380
-31069

31069
-5150

5150
9437

-9437
12692

-12692
4615

-4615
-14793

14793
-45533

45533
-7941

7941
18323

-18323
33258

-33258
36864

-36864
29141

-29141
10090

-10090
13065

-13065
9435

-607
606

-606
582

STRESS (PSI

.75IM/Z
134.
800.

800.
151.

151.
253,

253.
334.

334.
139.

139.
386.

386.
1169.

1169.
217.

217.
475.

475,
856.

856.
948.

948.
751.

751.
269.

269.
343,

343,
253.

447.
171.

171.
325.

STRESS
INT.FAC.

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1.
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2

(1)

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

000

.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.356
.356

.356 .
.356

AR OO HE P HE e R HE R B e HE HE e R BE e
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FLEX.

F AR R i R mim e R HE R HBEe BE BE B HE R e He

CODE

AND

CLASS
B31S73
B31S73
B31573
B31873
B31S73
B31S73
B31S873
B31573
B31S73
B31S73
B31S73
B31573
B31S73
B31573
B31573

B31S73

B31S73



1-1

ELEMENT TYPE/TITLE

FROM
TO

B65 E
B70

B70
B70A

B70A
B70B

B70B -

B70C

B70C
B70D

B70D
B75

B7S
B75A

B75A
B75B

B75B
B75C

B75C
B8O

B80
B85S

B8S
B85S

B85
B85

W M2 2w W

B85’
B90

B9O
B90OA

BO0OA
B95

B9S
B95A

TNGT
TNGT

TNGT

"TNGT

 TNGT

TNGT

TNGT

- TNGT

TNGT

TNGT

TNGT

BEND

BEND

TNGT

TNGT

TNGT

TNGT

FA
-5
-5
-5
-5
-5
-5
-5
-5
-5
-5
-5

-5
12

-12
12

-106
106

-106
106

-106

106

STRESSES AND LOCAL FORCES AND

LOCAL FORCES (LB)

FB

3598
-4849

-3573
1830

-1830
88

-88
~1655

1655
-3397

3397
-5140

-5577
3401

-3401
1225

-1225
-952

952
-3128

-5385
5056

-12
12

-12
-3606
3145

-1397
-209

209

-1815

-4981
3783

FC

12
-12

12
-12

12
- =12

12
-12

12
-12

12
-12

12
-12

12
-12

12
-12

12
-12

12
-12

-5056
4331

-4331

3606

-5

© -5

-5

-5

MOMENTS

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE

LOCAL MOMENTS (FT-LB)

MA

-741
741

-741
741

-741
741

-741
741

-741
741

-741
" 741

-741
741

-741
741

-741
741

-741
741

-741
741

-741
755

-755
8571

-8571
8571

-8302
8302

-8302
8302

-8302
8302

MB

-582
527

-527
451

-451
375

-375
299

-299
222

-222
146

-146
51

-51

-44

44
-140

140
-235

235
-249

6147
5869

-5869
12690

305
-313

799
-B826

826
-852

852
-872

MC

-7114
25722

-25722
9141

-9141
3254

~-3254
8061

-8061
23564

-23564
49761

-49761
15350

-15350
-2378

2378
-3125

3425
12211

-12211
6147

249

-282

T 282
-305

12690
-18175

21784
-25144

25144
~-19422

19422
-37907

STRESS (PSI

.75IM/2Z
184.
660.

660.
235,

235.
g86.

86.
208.

208,
604.

604.
1276.

1276.
394.

394.
64.

64.
90.

90.
314.

314,
159.

281,
268.

268,
694.

393.
723.

839,
679.

679.
542.

542.
995.

STRESS
INT.FAC.
(1)

1.000
1.000

1.000
1.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000
.000

.000
.000

. 356
.356

.356
.356 .

.000
.871

.871
.000

.000
.000

.000

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1.000
1
1
1
2
2
2
2
1
1
1
1
1
1
1
1.000

164
FLEX. FLEX. CODE
IN ouT AND
PLANE PLANE CLASS
1.000 1.000 B31S73
1.000 .1.000
1.000 1.000 B31S73
1.000 1.000
1.000 1.000 B31S73
1.000 1.000
1.000 1.000 B31S73
1.000 1.000
1.000 1.000 B31S73
1.000 1.000
1.000 1.000 B31Ss73
1f000 1.000
1.000 1.000 B31S573
1.000 1.000
1.000 1.000 B31S73
1.000 1.000
1.000 1.000 B31S73.
1.000 1.000
1.000 1.000 B31873
1.000 1.000
1.000 1.000 B31S73
1.000 - 1.000
6.986 6.986 B31S73
6.986 6.986
6.986 6€.986 B31S73
6.986 6.986
1.000 1.000 B31S73
1.000 1.000
1.000 1.000 B31S73
1.000 1.000
1.000 1.000 B31S73
1.000 1.000
1.000 1.000 B31573
1.000 1.000
> T
= n
'\] —
~ 1
™
>~



1-1

ELEMENT TYPE/TITLE

FROM
TO

B95A
BSV

BSV
BS7

BS97
GB1

GB1
cv2

GB1
GB1A

GB1A
GB1RB

GB1B
GB2
GB2
GB2

GB2
GB2

GB2
GB2A

GB2A
GB2B

GB2B
GB2C

M o w

GB2C
GB2D

GB2D
GB2E

GB2E
GB4

GB4
GB4

GB4
GB4

M 2o w

" TNGT
TNGT
TNGT

TNGT

TNGT

TNGT

TNGT

BEND

BEND

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

BEND

BEND

STRESSES AND LOCAL FORCES AND MOMENTS

FA

-106
106

-106
106

-8662
6204

-14493
12328

-12328
10163

-10163
7998

-7998
4805

-4805
-133

133
-133

133
-133

133
-133

133.

-133

133
133

133
-133

133
4483

-4483
7544

LOCAL FORCES (LB)

FB

-3783
2585

-2585 .

1449

-7269
5255

51064
51837

1
-1

1
-1

1
-1

133
-4993

4993
-5859

-5859
3981

-3981
2104

-2104
227

-227
-1650

1650
-3527

3527
-5404

-5404
4672

-4672
133

FC

5
-5

5
-5

-1
1

0
0

-133
133

-133
133

-133
133
-3

-3

-3

-3

-3

-3

-3

-3
-3

-3

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE

LOCAL MOMENTS (FT-LB)

MA

-8302
8302

-8302
8302

-51
51

727
-727

727
-727

727
-727

727
-306

306
301

-301
301

-301
301

-301
301

-301
301

-301
301

-301
301

-301
804

-804
843

MB MC
872 37907
-892 -51340
892 51340
-911 -59407
1225 48840
-1210 -118828
0 139880

0 0
21052 968
-20311 -960
20311 960 -
-19569 -953
19569 953
-18828 -945
-289 18849
727 -11043
-727 11043
738 4844
738. 4844
-754 -28574
754 28574
-770 -43250
770 43250
~785 -48873
785 48873
-801 -45442
801 45442
-816 -32959
816 32959
-832 -11422
-832 -11422
384 -3340
-384 3340
-289 -10680

STRESS (PSI -

.75IM/2
995,
1333.

188.
217.

323.
785.

924.
0.

360.
. 348.

348.
335.

335.
322,

493.
289.

. 289.
128.

84.
488,

488.
739.

739.
835.

835.
776.

776.
563.

563.
196.

299.
90.

90.
280.

STRESS
INT.FAC.

(1)

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

2.038
2.038

2.038
2.038

1.000
1.000

1.000
1.000

1.000
1.000

1.000

1.000

1.000
1.000

1.000
1.000

2.038
2.038

2.038
2.038

FLEX.
ouT
PLANE

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.622
.622

1

1

1

1

1

1

1

1

1

1

1

1

1

1

5

5
5.622
5.622
1.000
1.000
1
1
1
1
1
1
1
1
1
1
5
S
S
5

.000
.000

.000
.000

. 000
.000

.000
.000

.000
.000

.622
.622

.622
.622

;“/ \-“b'r)

165

CODE
AND
CLASS
B31573
B31873
B31573
B31S73
B31873
B31573
B31§73
B31573
B31573
B31573
B31573
B31S73
B31S73
B31§73
B31S73

B31S73

B31573



1-1

ELEMENT TYPE/TITLE

-FROM
TO

GB4 E
GB4A

GB4A
GB4B

GB4B
GB4C

GB4C
GB4D

GB4D
GB4E

GB4E
GB4F

GBA4F
GB4G

GB4G
GBS

cos
cné

co6

- C07

ca7
CO7A

CO07A
cC07B

Cco7B
C1lo0

Cc10
C10

C10
Cc1i0

mxX 2o w

c1n
Cl5

™

C15
C15A

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT
TNGT

TNGT

TNGT
TNGT

TNGT

TNGT

BEND

BEND

. TNGT

TNGT

STRESSES AND IOCAL FORCES AND MOMENTS

FA
-7544

9279

-9279
11014

-11014
12749

~12749
14484

~-14484
16219

~16219
17954

~17954
19690

-19690

21425

-6

-6

434
741

-741
1916

-1916
3091

-3091
2694

-2694
-6
-6

-6

LOCAL FORCES (LB)

FB
-1

1
-1

-1

-1

-1

-1

-1

-1
-10860
9535
540
-2764
-6

-6

-6

6
-2702

2702
-4540

4540
-5098

-3775
2028

FC

-133
133

-133
133

-133
133

-133

133 -

-133
133

~-133
133

-133
133

-133
133

16
-16

16
-16

1l
-16

16
-16
16
-16

16
-16

16

-16

16
-16

16
-16
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LOCAL MOMENTS (FT-LB)

MA MB
-843  -10663
843 11258
-843 -11258
843 11852
-843 -11852
843 12446
-843 -12446
843 13041
-843 -13041
843 13635
-843  -13635
843 14229
-843 -14229
843 1a824
-843 -14824
843 15418
115 -819
-115 744
115 -744
-115 617
617 115
-617 -182
617 182
-617 -249
617 249
-617 -316
617 - 316
-675 176
675 -176
-368 564
368 -564
-368 533
368 -533
-368 433

MC

661
-667

667
-673

673
-679

679
-686

686
-692

692
. -698

698
-704

704
-711

-30056
-17532

17532
-4590

4590
-4567

4567

-4544

4544
-4521

4521
-1l111

1111
8541

-8541
18003

-18003
153

. STRESS (PSI

.75IM/2
183.
193.

193.
203.

203.
213.

213.
224.

224.
234.

234.
244,

244,
254.

254.
264.

771.
450.

450.
659.

659.
118.

118,
118.

118.
117.

207.
59.

59.
388.

220.
462.

462.
15.

[ N Y I S 1S N TN S O e e o) =l e ol o T X O T R Y ol

" STRESS
INT.FAC.

(1)

.000
.000

.000
.000

.000
.000

000

.000

.000
.000

.000
.000

.000
.000

.000
.000

.080
.000

. 000
.400

.400
.000

;000
.000

.000
.000

.356

.356

.356
.356

.000
.000

.000
.000

FLEX.
IN

.PLANE

.000
. 000

.000
.000

.000
.000

.000
.000

.000
.000

000
.000

.

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
. 000

.000
.000

.986
.986

.986
. 986

M B O OGN i M He S e He B HE e e e e R

FLEX.
out
PLANE

.000
.000

.000
.000

.000
.000

. 000
.000

.000
.000

.000
.000

.000
.000

. 000
.000

. 000
.000

.000
.000

. 000
.000

. 000
.000

.000
.000

.986
. 986

.986
.986

.000
.000

.000
.000

1 .
- ~ e o
d b r P i O OO e M e S R R e S R R e e e

CODE

AND

CLASS
B31573

B31573
B31S73
B31S73
B31S73
B31S73
B31S73
B31S73
B315873
B31873
B31573
B31573
B31S73
B31S73
B31S73
B31S73

B31S73



1-1

ELEMENT TYPE/TITLE

FROM
TO

C15A
C15B

Cl5B
c1s5C

C15C
C15D

€15D
c20

C20
C25

C25
C30

C30
Cc30

c30
C30

C3o
C35

C35
C35A

C35A
C35B

M M2 T W

C35B
C3sC

C35C
C40

c40
C40A

C40A
C40B

C40B
c40C

c40C
C40D

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

BEND

BEND

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

FA

-6

-6

-6

-6

-6

-6

-15

15
-16

16
-16

16
-16

16
-16

16
-16

16
-16

16
-16

16
-16

16
-16

16
-16

FB

-2028
282

-282.

-1465

1465
-3212

3212

-4958

-4523
1227

-1227
1037

16
-7

7
6

-412
1929

2937
-1091

1091
754

~754
2600

-2600
4446

4922
-3131

3131
-1341

1341
450

-450
2240

LOCAL FORCES (LB)

FC

16
-16

16
-16

16
-16

16
-16

16
-16

16
-16

1037
-313

313
212
-6
-6
-6
-6
-6
-6
-6
-6

-6

STRESSES AND LOCAL FORCES AND MOMENTS

368
-368

368.

-368

368
-368

368
-368

368
-368

368
-368

368
455

-455
416

-416
416

-416
416
-416
416

-416
- -416

-416 -

416

-416
416

-416
416

-416
416

-416
416

MB

-433
334

-334
234

-234
134

-134
35

-35
-153

153
-164

-2076
223

-223
-5

-198
168

-168
132

-132
96

-96
59

-59
23

-23

12

12
-47

47
-83

83

-118

MOMENTS (FT-LB)

MC

-153
-6953

6953
-3312

3312
11074

- -11074

36205

-36205
2831

-2831
2076

-164
196

-196
198

-5

-6250

6250
6845

-6845
7941

-7941
-2963

2963
-25868

25868
-476

476
13625

-13625
16434

-16434
7952

'STRESS (PSI

.75IM/Z
15.
179.

179.
86.

86.
284.
284.
928.

928.
73.

73.
54.

96.
25.

25.
21.

12.
161.

161.
176.

176.
204.

204.
77.

77.
663.

663.
16.

16.
349.

349.
.421.

421.
204.

STRESS
INT.FAC.
(1)

1.000
1.000 .

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

2.356
$2.356

2.356
2.356

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422

FLEX.
IN
PLANE

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

6.986
6.986

6.986
6.986

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

}g'/./Z'/fV

N Il B

PAGE

FLEX.
ouT
PLANE

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.986
.986

.986
.986

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

M M He R B HE BH HE R R A0 HE R B HE e e
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CODE

AND

CLASS
B31S57:
B31S87:
B3187:
B31S732
B31872
B31S73
B31873
B31S73
B31573
B31573
B31873
B31573
B31573
B31573
B31S73

B31S73

B31S873



1-1

ELEMENT TYPE/TITLE
FROM

TO

C40D
C40E

C40E
c45%

C45
C45A

C45A
C45B

C4SB
C45C

C45C
45D

c45D
CASE

C45E
c50

C50
CS50A

C50A
C50B

C50B
csnc

c50C
cs0D

C50D
CS0E

CS0E
C55

C55
C60

C60
CA5 B

Ch5 B
C65 M

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

. TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

BEND

FA

16
-16

16
-16

16
-16

16
-16

16
-16

16.

-16

- 16
-16

16
-16

16
-16

16
-16

16
-16

16
-16
16
-16

16
~-16

16
-16

16
-16

16

-15

STRESSES AND LOCAL FORCES AND

LOCAL FORCES (LB)

FB

-2240
4031

-4031
5821

6365
-4572

4572
-2778

2778
-984

984
809

-809
2603

-2603
4397

5224
-3620

3620
-2017

2017
-413

413
1190

-1190
2794

-2794
4397

-4397
5546

2167
-896

FC

6
-6

6
-6

6
-6

6
-6
6
-6

6
-6

6
-6

6
-6

6
-6
6
-6

6
-6

6
-6
6
-6

6
-6

6
-6

6
-6

-896
172

MOMENTS
LOCAL MOMENTS (FT-LB)

MA MB MC
-416 118 -7952
416 -153 -11822
-416 153 11822
416 -188 -42887
-416. 188 42887
a1e -223 -8338
-416 223 8338
416 -259 14880
-416 259 -14880
416 -294 26765
-416 294 -26765
416 -329 27319
-416 329 -27319
416 -364 16541
-416 364 -16541
416 -100 -5570
-416 400 5570
416 -431 19403
-416 431 -19403
416 -463 35320
-416 463 -35320
416 -494 42182
<416 494 -42182
416 -526 39989
-416 526 -39989
416 -557 28740
-416 557 -28740
416 -589 8435
-416 589 -8435%
416 -611 -11684
-416 611 11684
416 -636 -4832
-416 4832 -636
-2504 -2529 634

STRESS (PSI

.75IM/2
204.
303.

303.
1099.

1093.
214.

214.
382.

382.
686.

686.
700.

700.
424.

424,
144.

144.
498.

498.
905.

905.
1081.

1081.
1025.

1025.
737.

737.
217.

217.
300.

300.
125.

221.
l64.

STRESS
INT.FAC.
(1)

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000 -
.000

.356

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1.000
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2.356

FLEX,
IN
PLANE

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
. 000

.000
000

. 986
. 986

>

~
e

MO HE M e el R P e R BE R B e e e B

™~
W
(& s]

.000 -

FLEX.
ouT
PLANE

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.Q00
.000

.000
.000

.000
.000

.000
.000

.000
.000

. 986
.986

13 ]
( r MOy tpa P e H e e e e e R e e e R e e
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ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 168

CODE

AND

CLASS
B31S73
33157}
B31873
B31S73
B31S73
B31S73
B31573
B31573
B31S73
331S73
B31s73
B31873
B31873
B31573
B31S73

B31S73

B31S73



1-1

ELEMENT TYPE/

‘FROM
TO

cé5 M
- C65 E

C65 E

C65A

C65A
c70

‘¢70
C70A
C70A
C70B

C70B
c70C

c70C
c75
c75
c75A

C75A
C75B

© C75B

¢75C
c75C
c80

c80
cas

Cc85
€85

c85
Cc85

C85
c90

C9a0
Cc95

C95
Cc96

m M XW o

BEND
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
BEND
BEND

TNGT

TNGT

TNGT

FA
15
-6
-6
-6

-6

-6

-7
16

-16
16

133
-133

133
-133

LOCAL FORCES (LB)

FB

-7
16

553
-1615

1615
-2678

-2921
1240

-1240
-440

440
-2121

2121
-3802

-4329
2614

-2614
898

-898
-817

817
-2532

-3643
3288

-16
15

-15 -

-1839
1377

-1838
-257

-6167.

4038

FC

-172
-553

16
-16

16
-16

16
-16

16
-16

16
.-16

16
-16

16
-16

16
-16

16
-16

16
~16

16
-16

-3288
2563

-2563
1839
-6

46
-46

46
~-46

STRESSES AND LOCAL FORCES AND MOMENTS

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422

LOCAL MOMENTS (FT-LB)

MA

2504
-3630

3630
-3630

3630
-3630

3630
~3630

3630
-3630

3630
-3630

3630
-3630

3630
-3630

3630
-3630

3630
-3630

3630
-3630

3630-

-3630

3630
2462

-2462
11993

-11993
11993

-12037
12037

-12037
12037

MB

2529
-502

-602
541

-541
481

-481
385

-385
289

-289
194

-194
98

-98

-98
98
-195

195
-293

293
-313

-3018
11379

-11379
11317

384
-393

590
-931

931
-1278

MC
-634
602

-502
4560

-4560
12593

-12593
273

-273
-2096

2096
5488

-5488
23024

-23024
2051

-2051
-8558

8558
-8804

8804
1313

-1313
-3018

313
-356

356
-384

11317
-13930

13497
-19330

19330
-57600

STRESS (PSI

.75IM/Z
l64.
1l68.

95.
150.

150.
336.

336.
94.

94.
108.

108.
169.

169.
597.

597.
107.

107.
238.

238.
244.

244.
99.

99.
121.

214,
527.

527.
747.

423.
661.

651.
584.

584.
1509.

STRESS
INT.FAC.
(1)

2.356
2.356

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

2.356
2.356 .

2.356
2.356

1.000
1.871

1.871
1.000

1.000
1.000

FLEX.
IN
PLANE

6.986
6.986

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000

1.000

1.000
1.000

6.986
6.986

6.986
6.986

1.000
1.000

1.000
1.000

1.000
1.000

b{‘d ! 2 N’V/
R AN R

PAGE

FLEX.
ouT
PLANE

1 6.986
6.986

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000

1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

6.986
6.986

6.986
6€.986

1.000
1.000

1.000

1.000"

1.000
1.000
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1-1

ELEMENT TYPE/TITLE
FROM

TO

C96
csv

csv
c97

c97

GC1 -

GC1
cv3

GC1
GC1A

GC1A
GC1B

GC1B
GC2

GC2
GC2

GC2
GC2

GC2
GC2A

GC2A
GC2B

GC2B
GC2C

GC2C
GC2D

GC2D
GC2E

GC2E
GC4

GC4
GC4

' GC4
GC4

m mX 2w w

M2 W @

TNGT

TNGT

TNGT

TNGT

"TNGT

TNGT
TNGT
BEND
BEND
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT

BEND

BEND

STRESSES AND LOCAL FORCES AND MOMENTS

FA

133
-133

133
-133

-8704
6246

-14497
12332

-12332
10167

-10167
8002

-8002
4816

-4816
-122

122
-122

122
-122

122
-122

122
-122

122
-122

122
-122
122
4488

-4488
7539

FB

-4038
3683

-3683
2547

-7288
5274

51023
-51796

-24
24

-24
24

-24
24

122
-4988

4988
-5863

~5863
3986

-3986
2109

-2109
232

-232
-1646

1646
-3523

3523
-5400

-5400
4661

-4661
122

LOCAL FORCES (LB)

FC

46
-46

46
-46

24
-24

-121
121

-121
121

-121
121

-20
20

-20
20

20
-20

20
-20

20
-20

20
-20
20
~-20

20
-20

-20
20

-20
20

ME101/N2

PECO/553967

LOCAL MOMENTS (FT-LB)

MA

-12037
12037

~-12037
12037

1039
-1039

331
-331

331
-331

331
-331

331
-333

333
-99

99
-99

29
-99

99
-99

99
-99

99
-99

99
-99

99
641

-641
1047

‘MB

1278
-1335

1335
-1520

-1016
746
0

0

21075

-20401

20401
-19727

18727
-19053

169
164

-164
401

401
-497

497
-593

593
-689

689
-785

785
-881

881
-977

-977
810

-810
169

MC

57600
-62426

62426
-74885

48492

-118694

139769
0
-1235
1101

-1101
966

-966
832

19070
-11288

11288
4598

4598
-28348

28348
-43044

43044
-48688

48688
-45277

45277
-32814

32814
-11297

-11297
-3443

3443
-10750

S (PSI
.75IM/Z

1509.
1630.

230,
274.

321.
784.

924.
0.

361.
349.

349.
337.

337.
326.

498.
295.

295.
121.

79.
484.

484,
735.

735.
832,

832.
774.

774,
561.°

561.
194.

296.
94 .
94.

282.
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STRESS
INT.FAC.

(1)

.000
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.000
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.000

.000
.000:

.038
.038

.038
.038

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.038
.038

.038
.038
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FLEX.
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.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

R R i e e R

.000
.000

.622
.622

.622
.622

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.622
.622

.622
.622
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B31S73
B31S73
B31S73
B31S73
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B31§73
B31573
B31573
B31S73
B31573
B31S73

B31S73

B315873



1-1

ELEMENT TYPE/TITLE

FROM
TO

GC4 E
GCaA

GC4A
GC4B

GC4B
GC4C

GC4C
GC4D

GC4D
GC4E

GC4E
GC4F

GC4F
GCAG

GCAG .
GC5

D05
D06

D06
D07

D07
DO7A

DO7A
DO7B

DO7B
D10

D10
D10

D10
D10

D10
D15

D15
D15A

m mX 2w W

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT .

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

BEND

BEND

TNGT

TNGT

STRESSES AND LOCAL FORCES AND MOMENTS

FA

-7539
9275

-9275
11010

-11010
12745

-12745
14480

-14480
16215

-16215
17950

-17950
19685

-19685
21421

10
-10

10
-10

584
591

-591
1766

-1766
2941

-2941
2585

-2585
-10

10
-10

10
-10

LOCAL FORCES (LB)

FB

24
-24

24
-24

24
-24

24
-24

24
-24

24
-24

24
-24

24
-24

-10991
9666

409
-2633

10
-10

10
-10

10
-10

10
-2599

2599
-4391

4391

-4948

-3920
1736

FC

-121
121

-121
121

-121
121

-121
121

-121
121

-121
121

-121
121

-121
121

35
-38

35
-35

35
-35

35
-35

35
-35

35
-35

35
-35

35
-35

35
-35

-1047
1047

-1047
1047

-1047
1047

-1047
1047

-1047
1047

-1047
1047

-1047
1047

-1047
1047

3525
-3525

3525
-3525

1390
-1390

1390
-1390

1390
-1390

1390
-3818

3818
-4076

4076
-4076

4076

-4076

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE

MOMENTS (FT-LB)

MB

-10738
11278

-11278
11818

-11818
12359

-12359
12899

-12899
13439

-13439
13980

-13980
14520

-14520
15060

-1830
1666

-1666
1390

3525
-3671

3671
-3816

3816
-3962

3962
-1899

1899
1276

~1276
1207

-1207
937

MC

-543
650

-650
758

-758
866

-866
973

-973
1081

-1081
1189

-1189
1296

-1296
1404

30542
17656

17656
-5739

5739
-5699

5699
-5658

5658
-5617

5617
-2340

2340
6973

-6973
16141

16141
-5606

STRESS (PSI

.715IM/2
185.
194.

194.
203.

203.
212.

212.
222.

222.
231.

231,
240,

240.
250.

250.
259.

789.
463.

463.
978.

978.
177.

177.
179.

179.
180.

318.
220.

220.
370.

210.
428.

428,
179.

STRESS
INT.FAC.
(I

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000.

1.000
1.000

1.080
1.000

1.000
7.400

7.400
1.000

1.000
1.000

1.000
1.000

2.356
2.356

2.356
2.356

1.000
1.000

1.000
1.000

i HEH OO R HBE e BPR HE HE R B R R e B B e

FLEX.
IN
PLANE

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

000
.000

.

.000
.000

.000
.000

.000
.000

.986
.986

.986
.986

.000
.000

000
000
>
=
~
-
&

AR B

B MR AR O i HE R e e e e e HE HE B RE B

FLEX.
ouT
PLANE

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.986
.986

.986
.986

.000
.000

.000
.000
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B31573
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B31573
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B31573
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B31573

B31873
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ELEMENT TYPE/TITLE

FROM
TO

D15A
D15B

D15B
D15C

D15C
D20

D20
D20A

D20A
D25

D25
D30

n3n
n3o

D30
D30

m M Xw w

D30.
D30A

D30A
D33

D33
D35

D35
D35A

D35A
D358

D35B
D35C

D35C
D40

D40
D4aoA

D40A
N4 0B

TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
BEND
BEND

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

FA

10
-10

10
-10

10
-10

10
-10

10
-10

10
-10

10
-32

32
-35

35
-35

35
-35

35
-35

35
-35

35
-35

35
-35

35
-35

35
-35

35

- -35

FB

-1736
-447

447
-2630

2630
-4814

-3069
. 891

-891
-1315

-4424
4235

35
-18

18
10

2785
-1594

1594
-402

402
1006

1612
175

-175

1962

-1962
3749

-3749
5536

5118
-3321

3321
-1524

STRESSES AND LOCAL FORCES AND

LOCAL FORCES (LB)

FC

35
-35

35
-35

35
-35

35
-35

35
-35

35
-35

4235
-3510

3510
-2785

10
-10

10
-10

10
-10

10
-10

10
-10

10
-10

10
-10

10
-10

10
-10

MOMENTS
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LOCAL MOMENTS (FT-LB)

MA MB MC
4076 -937 5606
-4076 667 -10565
4076 -667 10565
-4076 396 1267
4076 -396 -1267
-4076 126 29889
4076 -126 -29889
~4076 ~-144 14697
4076 144 -14697
-4076 -417 16345
4076 417 -16345
-4076 -440 13458
4076 -13458 -440
2838 3545 512
-2838 -3545 -512
1407 -6688 523
-1407 -523 -6688
1407 482 15879
-1407 -482 -15879
1407 441 20068
-1407 -441 -20068
1407 392 18569
-1407 -392 -18569
1407 330 23090
-1407 -330 -23090
1407 269 16363
-1407 -269 -16363
1407 207 - -1612
~-1407 -207 1612
1407 145 -30835
-1407 -145 30835
1407 83 -4122
-1407 -83 4122
1407 21 11213

STRES

S (pPsSI )

.75IM/Z
179.
291.

291.
110.

110.
773.

773.
391.

391,
432.

432.
361.

637.
207.

207.
310.

176.
409.

409,
516,

516.
477.

477.
593.

593.
421.

421.
55.

55.
791.

791.
112.

112.
290.

STRESS
INT.FAC.
(1)

.000
.000

.000
.000

.000
.000

.000
.000

. 000
.000

.000
.000

.356
. 356

. 356
.356

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000
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T
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FLEX.
our
PLANE

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

. 986
. 986

.986
. 986

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000
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CODE
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CLASS
B31573

B31S73
B31S73
B31573
B31S73
B31S73
B311573
B31S73
B31573
B31573
B31S73
B31S73
B31S573
B31S73
B31S73
B31S73

B31S73



1-1

ELEMENT TYPE/TITLE
FROM

TO

D4 0B
D40C

D40C
D40D

D40D
D40E

D40E
D45

D45
D45SA

D45A
D45B

D45B
D45C

D45C
D45D

D45D
D45E

D45SE
D50

D50
D50A

D50A
D50B

D50B
D50C

D50C

DSOD

DS0D
D50E

D50E
D55

DS5S
D60

TNGT

TNGT

TNGT

TNGT
TNGT
TNGT
TNGT
TNGT

TNGT

"TNGT

TNGT
TNGT
TNGT
TNGT
TNGT
TNGT

TNGT

FA

35
-35

35
-35

35
-35

35
-35

35
-35

35
-35

5
-35

35
-35

35
-35

35
-35

35
-35

35
-35

35
-35

35
-35

35
-35

a5
-35
35
-35

LOCAL FORCES (LB)

FB

1524
274

-274
2071

-2071
3869

-3869
5666

6255
-44861

4461
-2668

2668
-874

874
920

~920
2714

-2714
4508

5308
-3705

3705
-2102

2102
-499

499
1104

-1104
2707

-2707
4310

-4310
5456

FC

10
-10

10
-10

10
-10

10
-10

10
-10

10
-10

10
-10

10
-10

10
-10

10
-10

10
-10

10
-10

10
-10

10
-10

10
-10

10
-10

10
-10

STRESSES AND LOCAL FORCES AND MOMENTS

LOCAL

-1407
1407

-1407
1407

-1407
1407

-1407
1407

-1407
1407

-1407
1407

-1407
1407

-1407
1407

-1407
1407

-1407
1407

-1407
1407

-1407
1407

-1407
1407

-1407

1407

-1407
1407

-1407
1407

-1407
1407
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MOMENTS (FT-LB)

MB

-21
-41

41
-103

103
-165

165
-227

227
-289

289
-351

351

-413

413
-474

474
-536

536
-598

598
-654

654
-709

709
-764

764
-820

820
-875

875
-930

230
-970

MC

-11213
15169

-15169
7747

-7747
-11054

11054
-41234

41234
-7377

7377
15146

-15146
26333

-26333
26185

-26185
14703

-14703
-8115

8115
17327

-17327

33720

-33720
41063

-41063
39356

-39356
28600

-28600
8793

-8793
-10915

STRESS (PSI

.75IM/2
290.
390.

390.
202,

202.
286.

286.
1057.

1057.
193.

193.
390.

390.
676.

676,
672.

672.
379.

379.
212,

212.
446.

446.
865.

865.
1053.

1053.
1010.

1010.
734.

734.
229.

229,
283.

STRESS
INT.FAC.
(I)

HiH MR R R Pe HE B e B e e e HR R e e

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000°

.000

.000
.000
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ouT
PLANE

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000
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CODE
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CLASS
B31S72
B31S73
B31S73
B31S73
B31S73
B31S73
B31S73
B31573
B31S73
B31S73
B31573
B31S73
B31S73
B31S73.
B31S873
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1-1

ELEMENT TYPE/TITLE

FROM
TO

D60
D65

D65
D65

D6S
D65

M mx 2w w

D65
D65A

D65A
D70

D70
D70A

D70A
D70B

D70B
D70C

D70C
D75

D75
D75A

D75A
D75B

D75B
D80

D8O
D85

nas
D85

D85
DRS

nmx W w

D8S E
D30

Do
D95

TNGT

BEND

BEND

TNGT

TNGT

TNGT

TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
BEND
BEND
TNéT

TNGT

FA

35
-35

35
-32

32
-10

10
-10

10
-10

10
-10

10
-10

10
-10

10
-10

10
-10

10
-10

10
-10

10°

-10

10
18

-18
35
-35
35

46
-46

STRESSES AND LOCAL FORCES AND MOMENTS

LOCAL FORCES (LB)

FB
1252
-1115

10
18

-18
35

335
-938

938
-1541

-2923
. 1450

-1450
-22

22
-1495

1495
-2967

-2998
1256

-1256
-485

485
-2227

-1907
1096

-35
32

-32
10

353
-815

2057

-3010

FC

10
-10

-1115
390

-390
-335

35
-35

35
-35

35.

-35

35
-35

35
-35

35
-35

35
-35

35
-35

35
-35

35
-35

-1096
372

-372
-353

10
-10

-141
141

LOCAL MOMENTS (FT-LB)

MA “MB
-1407 970
1407 -974
-1407 10342
-5492 -6625
' 5492 6625
-8431 -783
8431 -892
-8431 817
8431 -817
-8431 743
8431 -743
-8431 560
8431 -560
-8431 378
8431 -378
-8431 196
8431 -196
-8431 13
8431 -13
-8431 -202
8431 202
-8431 -418
8431 418
-8431 -633
8431 633
-8431 -734
8431 -6149
-805 11951
805 -11951
8000 8995
-8000 880
8000 -896
-8210 2309

8210 -1836

MC

10915
-10342

-974
964

-964
892

-783
2136

-2136
4770

-4770
-6569

6569
-10272

10272
-6339

6339
5231

-5231
-7816

7816

-10180

10180
-1864

1864
-6149

734
-824

824
-880

8995
-8046

11829
-3318

STRESS (PSI
) .75IM/2Z

283.
269.

475,
392,

392.
386.

218,
224.

224.
249.

249.
274.

274.

341..

341.
270.

270,
254.

254.
295,

295.
338.

339.
222,

222.
268.

474 .
544,

544.
547.

309.
409.

524.
232.

) STRESS FLEX.

INT.FAC.

1
1
2
2
2
2
1
1
1
i
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
1
1
1
1

(I)

.000
.000

.356
.356

.356
.356

,000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000-

.000

.000
.000

.000
.000

.000
.000

.000
.000

.356
.356

.356
.356

.000
.871

.871
.000

IN
PLANE

.000
.000

.986
.986

.986
.986

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000
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.000
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.986
. 986
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.000

.000
.000
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B31S73
B31573
B31573
B31573
B31S73
B31S73
B31S73
B31573
B31S73
B31573
B31573
B31573
B31573
B31573
B31573

B31573

B31573



1-1

ELEMENT TYPE/TITLE
FROM

TO

D95
D3s

D96
Dsv

DSV
D37

D97
MS4

D97
GD1

GD1
Cvq

GD1
GD1A

GD1A
GD1B .

GD1B
GD2

GD2
GD2

GD2
GD2

m WM RO o

GD2
GD2A

GD2A
GD2B

GD2B
GD2C

GD2C
GD2D -

GD2D
GD2E

GD2E
Gb4 B

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT .

BEND

BEND

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

STRESSES AND LOCAL FORCES AND

FA

46
-46

46

-46

a6
-46

-9951
7493

-14516
12352

-12352
10187

-10187
8022

-8022
5049

-5049

189

-189
189

-189
189

-189
189

-189
189

-189
189

-189
189

LOCAL FORCES (LB)

FB

-3408
1310

-1310
1026

-1026
-111

-66417
67447

-7919
5906

49678
-50451

;241

-241

241
-241

241
-241

-189
~-4782

4782
-5882

-5882
4005

-4005
2128

-2128
250

-250
-1627

1627
-3504

3504
-5382

FC

-141
141

-141
141

-141
141

0
0

-241
241

180 °

-180

180
-180

180
-180

234
-234

234

-234

-234
234

-234
234

-234
234

-234
234

-234
234

-234
234

MOMENTS

ME101/N2

PECO/553967 (QB2422) 09/26/03 QB2422

LOCAL MOMENTS (FT-LB)

MA

-8210
8210

-8210
8210

-8210
8210

0
0

2059
-2059

6135
-6135

6135
-6135

. 6135
-6135

6135
-3896

3896
147

~147
147

~-146
146

~147
147

-147
147

~146
146

~147

147

MB

1836
-794

794
-654

654
-90

9857
-7168

0
0

16934
-17936

17936
-18939

18939
-19941

-965
4442

-4442.

5317

5317
-4190

4190
-3062

3062
-1935

1935
-807

807
320

-320
1447

MC

3318
-20751

20751
-21919

21919
-23749

- -242630
0

41917
-119178

136112
0

4240
-2901

2901
-1563

1563
-225

19919
-12887

12887
2728

2728
-26574

26574
-41364

41364
-47099

47099
-43779

43779
-31404

31404
-9973

STRESS (PSI

.715IM/2
232.
572.

572.
600.

85.
91.

" B76.
0.

285,
783.

899.
0.
316.
328.

328.
341.

341.
356.

545,
370.

370.
156.

102.
460.

460.
709.

709.
B80S5.

805.
748.

748.
536.

536.
172.

STRESS FLEX.

INT.FAC.

(1)

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000 -

1.000
1.000

1.000

1.000

1.000

1.000
1.000

1.000

‘1.000

2.038
2.038

2.038
2.038

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.600

1.000

HiEH R B P He R N DG e e B e i i e HE e

IN
PLANE

.000
.000

.000
.000

.000
.000

.000
.000

.000
-000

.000
.000

.000
.000

.000
.000

.000
.000

.622
.622

.622
.622

.000
. 000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000
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1.000
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.000
.000

.000
.000

.000
.000

.000
.000
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.000

.000
.000

.000
.000

.622
.622

.622
.622
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.000

.000
.000

.000
.000

.000
.000

.000
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.000
.000
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B31S73
B31S73
B31S73
B31S73

B31s73

B31S73




1-1 WTO1 STRESSES AND LOCAL FORCES AND MOMENTS ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 176

ELEMENT TYPE/TITLE LOCAL FORCES (LB) LOCAL MOMENTS (FT-LB) STRESS (PSI ) STRESS FLEX. FLEX. CODE
FROM ’ .751IM/2 INT.FAC. IN ouT AND
TO FA FB FC - MA MB MC (1) PLANE PLANE CLASS

GD4 B BEND -189 -5382 234 -147 1447 -9973 263. 2.038 5.622 5.622 B31S87:
GD4 M 4695 4428 -234 -1159 -1705% -4403 127. 2.038 5,622 5.622
GD4 M BEND -4695 -4428 234 1159. 1705- 4403 127. 2.038 5.622 5.622 B3187:
GD4 E 7521 -189 -234 -2265 -965 -10922 ) 292. 2.038 5.622 5.622
GD4 E TNGT ' -7521 -241 180 2265 -10950 559 191. 1.000 1.000 1.000 B31S7:
GD4A 9723 241 -180 -2265 9931 -1920 177. 1.000 1.000 1.000
GD4A  TNGT - -9723 -241 180 . 2265 -9931 1920 177. 1.000 1.000 1.000 B31S7:
GD4B 11924 . 241 -180 -2265 8911 -3280 167. 1.000 1.000 1.000
GD4B  TNGT -11924 -241 180 2265 -8911 3280 167. 1.000 1.000 1.000 B31§7:
GD4C 14125 241 -180 -2265 7892 -4641 161. 1.000 1.000 1.000
GD4C  TNGT -14125 -241 180 2265 = -7892 4641 161. 1.000 1.000 1.000 B3187:
GD4D 16327 241 -180 -2265 6873 -6002 161. 1.000 1.000 1.000
GD4D  TNGT -16327 -241 180 2265 -6873 6002 161. 1.000 1.000 1.000 B31S7:
GD4E 18528 241 -180 -2265 5853 -7363 165. ©1.000 1.000 1.000
GD4E  TNGT -18528 -241 180 2265 -5853 7363 165. 1.000 1.000 1.000 B31S7:
GD4F 20729 241 -180 -2265 4834 -8723 175. 1.000 1.000 1.000
GD4F  TNGT -20729 -241 180 2265 -4834 8723 175. 1.000 1.000 1.000 B318§7:
GDAG _ _ 22931 241 -180 -2265 3814 -10084 188. 1.000 1.000 1.000
GD4G  TNGT -22931 -241 180 2265 -3814 10084 188. 1.000 1.000 1.000 B31S7:
GD5 B 25132 241 -180 -2265 2795 -11445 205. 1.000 1.000 1.000
GDS' B BEND -25132 -241 © 180 2265 -2795 11445 410. 2.670 8.433  8.433 B3187:
GDS M 18445 -18105 -180 251 3281 5655 224, 2.670 8.433 8.433
GD5 M BEND -18445 18105 180 -251 -3281 -5655 224. 2.670 8.433 8.433 B3157:
GD5 E 241 -26558 -180 2375 1845 48754 1671. 2.670 8.433  8.433
GDS E  TNGT . -241 26558 180 -2375 -1845 -48754 834. 1.000 1.000 1.000 B3187:
GDE 241 -26818 -180 2375 1725 - 66546 1138, 1.000 1.000 1.000
AS%0 TNGT . -718 137 -110 -658 -1121 3916 530. 1.871 1.000 1.000 B31S57:
105 B 822 -137 110 _ 658 1213 -3802 469. 1.000 1.000 1.000
105 B BEND -822 137 -110 -658 -1213 3802 627. 1.782 4.598 4.598 B31S72
105 M : 605 -799 110 1379 529 -3153 540, 1.782 4.598 4,598
105 M BEND -605 799 -110 -1379 -529 3153 540. 1.782 4.598 4.598 B31872
105 E -137 -1163 110 1405 -465 . -1743 : . 355, 1.782 4.598 4.598
105 E TNGT . 137 1163 -110 -1405 465 1743 265. 1.000 1.000 1.000 B31S572
105A : -137 -1589 110 1405 -86 2987 383, 1.000 1.000 1.000
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ELEMENT TYPE/TITLE

FROM
TO

105A
110

110
110a

110A
115

115 .
115A

115A
1158

1158
120

120
120A

120A
120B

120B
120C

120C
125

125
130

130
130

130
130

130
13y

133
133

T RW owE M3 Xw W

133
135

135
140

TNGT

TNGT

TNGT

- TNGT

TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
BEND
BEND
TNGT
BEND
BEND

TNGT

STRESSES AND LOCAL FORCES AND MOMENTS

FA

137
-137

137
-137

1137
-137

-151
151

-151
151

-151
i51

-151
151

-151
151

-181
151

-151
151

-151
151

- -151
115

-115
12

-12
12

-12
-98

98
-151

151
-151

LOCAL, FORCES (LB)

FB

1589
-2016

-1661
1011

-110
110

12
-12

1075
-2121

2121
-3166

-2622
1632

-1632
643

-643
-347

347
-1336

-2083
1488

-12
-98

.98
-151

-805
660

151

-115

115
-12

205
-157

FC

-110
110

-110
110

1011
-361

=29
1075

12
-12

12
-12

12
-12

12
-12

12
-12

12
-12

12
-12

-1488
1146

-1146
805

-151
151

-660
- 433

-433
205

12
-12

LOCAL

-1405
1405

-1405
1405

-1405
1405

-908
908

-908
908

-908
208

-908
908

-908
908

-908
908

-908
908

-908
208

-908
2456

-2456
4076

-4076
4076

-4076
4560

-4560
2754

-2754
2754

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422

MOMENTS (FT-LB)

MB

86
292

-292
870

~-2186
-1407

8567
-5578

-90
25

-25
-39

39

-100

100
© =162

162
-223

223
-284

284
-321

-1287
2348

-2348
1461
105

-2011
-887

887
-3520

349
-352

MC

-2987
9184

-9184
2186

870
-1447

155
-90

5578
3077

-3077
17396

-17396
6495

-6495
664

664
-95

95
4217

-4217 -

-1287

321

-240

240
-8

1461
-2011

-105
270

-270
349

3520
-3475

STRESS (PSI

t7SIM/Z
383.
1079.

1079.
318.

318.
250,

529.
317.

317.
180.

180.
976.

976.
367.

367.
64.

64.
S3.

53.
1090.

1090.
90.

123,
261.

261.
331.

243.
255.

456.
466.

466.
449.

251,
249.

STRESS
INT.FAC.

(1)

1.000
1.000

1.000
1.000

1.000
1.461

1.461
1.000

1.000

1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
6.000

6.000
1.000

1.821
1.821

1.821

1.821

1.000

1.000

2.386
2.386

2.386"

2.386

1.000
1.000

FLEX.
IN
PLANE

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

4.747
4.747

4.747

.4.747

1.000
1.000

7.121
7.121

7.121
7.121

1.000
1.000

R

-

™
~
-
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PAGE
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ouT
PLANE

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.747
.747

.747
.747

.000
.000

.121
.121

.121
.121

.000
.000
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CLASS
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B31S73
B31S73
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B31573
B31S873
B31S73
B3ls?3
B31573
E3IS73
B31873
B31S73
B31S73
B31S73
B31S873

B31S73

B31S73
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ELEMENT TYPE/TITLE

FROM
TO

140
144

144
145

145
146

146
147

147
150

150
155

155
155

155
160

160
1680

160
140
160
165

165
165A

163A
165B

1658
165C

165C
170

170
175

175
180

m WX Rw wo ®I X

TNGT

TNGT

TNGT

TNGT

TNGT

BEND

BEND

TNGT

BEND

BEND

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

STRESSES AND LOCAL FORCES AND MOMENTS

FA

151
-151

151
-151

151
-151

151
-151

151
-151

151
-367

367
.-483

483
201

201
-153

153
-151

151
-151
151
-151

151
-151

151
- -151

151
-151

151
-151

151
-151

LOCAL FORCES (LB)

FB

157
-12

12

8739
17950
20071

9952
-1201

1201
-1144

662
-495

495
-271

789
-148

12
-24

24
-61

-124
652

3314
-2216

2216
-1118

1118
-20

-12
12

81
-81

-2247
2950

FC

12
-12

12
-12

12
-12

12
-12

12
-12

-933
839

-839
746

-86
86

171
-31

31
108

12
-12

12
-12

12
-12

12
-12

20
1079

-1861
2247

-81
81

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE

LOCAL MOMENTS (FT-LB)

MA

-2754
2754

-2754
2754

-2754
2754

-2754
2754

. -2754

2754

-2753
-1005

1005
-4420

4420

-4420

4420
-1749

1749
1176

-1176
1176

-1176
1176

-1176
1176

-1176
1176

-1176
1176

-1337
1337

-1337
1337

MB

352
-361

361
-390

390
-51S

515
-544

544
-547

9566
-9386

9386
-7837

-1391
1704

-6174
7307

-7307
7456

157
-190

190
-258

258
-326

326
-394

18409
-15397

15128
-11020

784
-323

MC

3475
-3411

3411
13955

13955
25091

25091
11614

11614
11266

5976
-5633

5633

-5406
9419
-7719

-4937
4950

-4950
4987

8968
10030

10030
5695

-5695
15175

15175
18409

394
-461

947
-784

11020
~-3706

STRESS (PSI
.75IM/2

249.
246.

246.
797.

797.
1414.

1414,
669.

669.
650.

1163.
1101.

1101.
1052.

588.
507.

693.
688.

688.
692.

. 507.
566.

566.
326.

326.
853.

853.
1033.

1033.
948,

934,
935.

1937.
459.

)

STRESS
INT.FAC,

PN N B e i R R HE HHE R NN NN B R B e B

(D

.000
.000

.000
.000

.000
.000
.000
.000

.000
.000

.386
.386

.386
.386

.000
.000

.821
.821

.821
.821

.000
.000

.000
.000

.000
.000

.000
.000

.000
.461

.461
.000

.000
.000

FLEX.
IN
PLANE

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.121
.121

.121
.121

I B B L e I = I R

.000
.000

(]

.747
.747

.747
.747

.000
.000

.000
.000

.000
.000
.000

.000
.000

.000
.000

P e e s e R e BB A

.000.

FLEX.
ouT
PLANE

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.121
.121

.121
.121

.000
.000

O R B O N o o I

.747
. 747

. 747
747

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000
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CODE
AND
CLASS

B31$i
B31S7:.
B31S7:
B3187:
B31S7.
B31S7:
B31S87.
B3157.
B3157!.
B31S7!.
B31S7.
851571
B31S7.
B3157.
B31S7!.
B31S7:

B3187:
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ELEMENT TYPE/TITLE

FROM
TO

180
230

230
230

230
230

230
230A

230A
235.

235
235

235
235

M X 2w w

0 M I W

235
D90

115
240

240
240A

240A
245

245
245

245
245

m M Xw W

245
250

250
255

255
255

255
255

m JIW W

TNGT
BEND
BEND

TNGT

. TNGT

BEND
BEND

TNGT

TNGT

TNGT

TNGT

BEND

BEND

TNGT

TNGT

- BEND

BEND

STRESSES AND LOCAL FORCES AND

FA

151
-151

151
-49

49
81

-81
81

-81
81

-81
-459

459
-901

901
-1242

-41
41

-41
41

-41
41

-41
134

-134
149

-149
- 149

-149
149

-149
625

. -625
564

LOCAL FORCES (LB)

FB
864

-420

-81

164
-164

151

79
241

-241
560

560
-574

574
-81

-81
81

149
-149

3
570

-570
1144

-149
77

-77
-41

1485
1723

1616

=905

-905
414

-414
-149

FC

-81
8l

-420

249

-249
79

-151
151

-151
151

151
-151

151
-151

-151
151

390
-3

-149
149

-149
149

1144
-1315

1315
-1485

41
-41

41
-41

-41
41

-41
41

MOMENTS

LOCAL MOMENTS (FT-LB)

MA

-1337
1337

-1337
137

-137
~-888

888
-888

888
-888

888
-1519

1519
-1414

1414
-1414

-2315
2315

-2315
2315

-2315
2315

-2315
2633

-2633
60

-60
60

-60

60

~-60
-126

126
-197

-7555

-4697

MB MC
323 3706
-32 -1406

1406 - -32.
-1531 -146
1531 146
-982 -374

- -374 982

762 -1191
-762 1191
1150 -2220
1150 -2220
-372 3055

372 -3055

624 3559

624 3559
-210 -3783
7162 . 1292

-993

993 -7555
-303 6244

303 -6244

388 2279

-2279 ass

-1552 -552

© 1582 552

-579
-579 4697

501 -7771
-501 7771

268 -549

268 -549
-182 -395

182 395

11 -558

S (PSIL-

.75IM/Z
459,
225.

301.
240.

240.
213.

160. .

194.

194.
308.

412.
532.

532.
602.

450.
520.

469,
669.

1386.
774 .

774.
380.

508.-
482.

482,
734.

549.
904,

904.
71.

95.
70.

70.
92.

STRESS
INT.FAC.
(1)

1.000
1.000

1.782
1,782

1.782
1.782

1.000
1.000

1.000
1.000

1.782
1.782

1.782
1.782

1.000 .
1.871

1.461
2.000

2.000
1.000

1.000
1.000

1.782
1.782

1.782
1.782

1.000
1.000

1.000
1.000

1.782
1.782

1.782
1.782

N P N N N Y T O T T o R o
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V<Y

FLEX.
ouT
PLANE

1.000
1.000

4.598
4.598

4.598
4.598

1.000
1.000

1.000
1.000

4.598
4.598

4.598
4.598

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

4.598
4.598

4,598
4.598

1.000
1.000

1.000
1.000

4.598
4.598

4.598
4.598
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CODE

AND

CLASS

B31S87:

B31s872

B31S72

B31S872

B31S72

B31S572

B31872

B31S72

B31S72

B31873

B31S73

B31S73

B31573

B31S73

B31S73

B31S73

B31S73



1-1

WTO01

ELEMENT TYPE/TITLE

FROM
TO

255 E
c90

170
170A

170A
170B

170B
260

260
260

260
260

260
B90

B97
So1

501
A97

C97
MS2

MS2
B97

D97
S00

S60
c97

AQ7
ARS

BO7
BRS5

Co7
CR5

D07
DRS

* W

H M I W

TNGT

" TNGT

TNGT
TNGT -
BEND
BEND
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT‘
TNGT
TNGT
TNGT
TNGT

TNGT
AT THE

FA

-564
461

93

-93-

93
-93

93
-93

93
-940

940
-1406

1406
-1748

128
-128

-1010
1010

122
-122

6363
-6363

100
-100

1382
-1382

4733
-5360

3970
-4597

3199
-3825

3217
) -3844
MEMBER END ASV

FB

-149
149

0
0

167
449

-449
1065

1065
-808

808

93

93
-93

-23920
23920

-23899
23899

115615
-115615

113801
-113801

26609
-26609

26574
-26574

00 OO0 00O OO

LOCAL FORCES (LB)
FC

41
-41

783
~-167

HH 00 00 00 OO0 OO0

-238
238

252
-252

-226
226

-214
214

oQ ©O0 oo

Q0O

STRESSES AND LOCAL FORCES AND MOMENTS

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE

LOCAL MOMENTS (FT-LB)

MA

197
-197

-269
269

-269
269

-269
269

-269
-153

153
-486

486
-486

-34666
34666

-36608
36608

-1853
1853

-38692
138692

-18168
18168

-35490
35490

o0 OO0 OO0 OO

OF ELEMENT FROM A95A TO ASV

’

MB

11
-44

161
-2517

-486
486

-486

486

486
-534

534
-269

-269
270

-9242
9240

-7507
7500

-7879
8654

10800
-11563

-7749
8485

-6815
7570

o0 OO0 OO0 oo

MC

-558
433

-485
486

-2517
i815

-1815
-1946

-1946
3317

-3317
3865

3865
-3608

51893
-129634

129211
-212960

78404
297343

294750
49905

244521
~-158040

155154
-61494

00 00O 00 oo

MAX. STRESS (PSI

)

1s

STRESS (PSI )
.75IM/Z

69,
61.
59.
299.
299.
220.

220.
235.

314,
522.

522,
606.

453,
469.

228,
486.

486.
781.

285.
1074,

1074.
232.

886.
575.

57S.
258.

0.

00 OO0 OO0 O

2506.

STRESS
INT.FAC.

(1)

1.000
1.871

l.461
1.000

1.000
1.000

1.000
1.000

1.782
1.782

1.782
1.782

1.000
1.871

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

7.400
1.000

7.400
1.000

7.400
1.000

7.400
1.000

FLEX.
IN

. PLANE

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

4.598
4.598

4.598

4.598

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

.

-
- -
™

a$§'d
7

[ L T Y W ry Uy D S Py

FLEX.
ouTt
PLANE

.000
.000

.000
.000

.000
.000

.000
.000

.598
.598
.598

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000
.000
.000

.598
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CODE

AND

CLASS
B31573
B31S73
B31573
B31S73
B31S73
B31873
B31S73
B31S873
B31s73
B31S573
B31873
B31S73
B31S73
B31S73
B31S73

B31573

B31s73



1-1
TITLE

WTO02

PROJECT NUMBER
PROBLEM NUMBER

USER

1LOAD CASE

STRESSES AND LOCAL FORCES AND MOMENTS

U3 MAIN STEAM
03-00525

1-1

KAZOUN

: WTO02

ELEMENT TYPE/TITLE

FROM
TO

A0S
AO6

AO6
A07

A07
AO7TA

AO7A
AO7B

AD7TB
Al0

Al0
Aln

Al0D
Al0

m mX W o

AlQ
Al5

AlS
Al5A

AlSA
AlS5B

AlSB
AlS5C

A15C
A20

A20
A25

A25
A30 B

A30 B
A0 M

TNGT
TNGT
TNGT
TNGT
TNGT
BEND
BEND
TNGT
TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

BEND

"FA
-4
-4

1943
-768

768
407

-407
1583

-1583
1629

-1629
-4
-4
-4
-4
-4
-4
-4
-4

-9

LINES O/C

LOCAL FORCES (LB}

FB
-10129

8804 .

- 1271
-3495

FC

9
-9

9
-9

9
-9

9
-9

9
-9

9

-9 -

9
-9

9
-9

9
-9

9
-9

9
-9

9
-9

9
-9

9
-9

601

124

ME101/N2

PECO/553967 (QB2422) 09/26/03 QB2422

LOCAL MOMENTS (FT-LB)

MA

-653
653

-653
653

326
-326

326
-326

326
-326

326
148

-148
518

-518
518

-518
518

--518
518

-518
518

-518
518

-518
518

-518
518

-518
1081

MB

-433
393

-393
326

-653
617

-617
582

-582
546

-546
597

-597
298

-298
281

-281
216

-216
150

-150
84

-84
18

-18

-21

-1488
183

MC

-27399
-16776

16776
1894

-1894
1910

- -1910

1926

-1926
1942

-1942
3912

-3912
10096

-10096
16578

-16578
-10941

10941
-21665

21665
-15593

15593
7275

-7275
3878

-3878
1488

-21
37

STRESS (PSI
.75IM/2

703.
430.

430.
289.
289.

52.

52.
52.

52.
52.

93.
179.

179.
458.

259.
425.

425.
281.

281.
555.

555.
400.

400.
187.

187.
100.

. 100.
40.

71.
S0.

]

NN b e R e e e HE DN NN R BRE B O H e

STRESS
INT.FAC.

(1)

.080
.000

.000
.400
.400
.000

.000
.000

.000
.000

.356
.356

.356
.356

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.356
.356

MO\ HH b R e R BE BB AR OO R HE HE e e

PAGE

C7 =Y

OVO\ b pbhd i B M B S O VO R e e e e

FLEX.
OuT
PLANE

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.986
.986

.986
.986

.000
.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

. 986
.986

.000
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CODE

AND

CLASS
B3187:

B31S7:
B31S7:
B31§7:
B31S7:
B31§7:
B31S7:
B31S§7:
B31§7:
B31§87:
B31S7:
B3157:
B31S73
B31S7z

B31s72



1-1

ELEMENT TYPE

FROM
TO

A30 M
A30 E

A30 E
A35

A35
A35A

A3SA
 A3SB

A35B
A40

A40
A40A

A40A
A40B

"A40B
A40C

A40C
A40D

A40D
A40E

A40E
A45

A45
R45A

A45A
A45B

A45B
A45C

A45C
A45D

A45D
A45E

A4SE
A50

BEND

TNGT .

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

STRESSES AND LOCAL FORCES AND

LOCAL FORCES (LB)

FB -

3
4

-848
1804

357

902
-902
2161

-2161
3420

5113
-3322

3322
-1532

1532
258

~-258
2048

-2048
3839

-3839
5629

5315
-3521

3521
-1727

1727
67

-67
1861

-1861
3656

-3656
5450

FC

-124
848
4
-4

4
-4

4
-4

4
-4

4
-4

4
-4

4
-4

4
-4

MOMENTS

LOCAL

-1081
1246

-1246
1246

-1246
1246

-1246
1246

-1246
1246

-1246
1246

-1246
1246

-1246
1246

-1246
1246

-1246
1246

-1246
1246

-1246
1246

-1246
1246

-1246
1246

-1246
1246

-1246
1246

-1246
1246

ME101/N2

PECO/553967 (QB2422) 09/26/03 QB2422

MOMENTS (FT-LB)

MB

-183
527

-37
24

-24
-7'
-10

10
-27

27
-51

51
-76

76
-100

100
-124

124
-148

148
-172

172
-197

197
-221

221
-245

245
-269

269
-294

294
-318

MC

-37
37
527
-4988

4988
-6197

6197
-12989

12989
-25362

25362
1232

-1232
16537

-16537
20554

-20554
13282

-13282
-5277

5277
-35126

35126
-7205

7205
9377

-9377
14621

-14621
8527

-8527
-8905

8905
-3767S

STRESS (PSI
.75IM/Z

- 50.
61.

35.
132.

132.
162.
162.
334.

334.
651.

651.
45.

45.
425.

425.
528.

528.
342,

342.
139.

139.
901.

901.
187.

187.
243.

243,
376.

376.
221.

221.
231.

231.
966.

HER HE R HE HE BR R HE BE R R B B R R e NN

STRESS
INT.FAC.

(1)

.356
.356

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000
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'FLEX. FLEX. CODE

IN OUT AND
PLANE PLANE CLASS
6.986 6.986 B31S73
6.986 6.986
1.000 1.000 B31S73
1.000 1.000
1.000 1.000 B31S73
1.000 1.000
1.000 1.000 B31§873
1.000 1.000
1.000 1.000 B31S873
1.000 1.000
1.000 1.000 B31S73
1.000 1.000
1.000 1.000 B31S73
1.000 1.000
1.000 1.000 B31S573
1.000 1.000
1.000 1.000 B31S73
1.000 1.000
1.000 1.000 B31§73
1.000 1.000
1.000 1.000 B31S§73
1.000 1.000
1.000 1.000 B31S73
1.000 1.000
1.000 1.000 B31§73
1.000 1.000
1.000 1.000 B31S573
1.000 1.000
1.000 1.000 B31§73
1.000 1.000
1.000 1.000 B31S73
1.000 1.000
1.000 1.000 B31S73
1.000 1.600

Zr

- N

N

= )

-



1-1 - WT02

ELEMENT TYPE/TITLE

FROM

TO : FA
ASO TNGT 9
A50A : -9
ASOA  TNGT 9
AS0B -9
ASOB  TNGT 9
A50C -9
AS0C  TNGT . 9
A50D -9
ASOD - TNGT 9
ASOE -9
ASOE  TNGT 9
ASS _ : -9
ASS TNGT - 9
AG0 -9
A60 TNGT 9
A65 B -9
A65 B BEND 9
A65 M -9
A65 M BEND 9
A65 E -4
A65 E TNGT 4
A65A -4
ARSA " TNGT 4q
AT0 -4
A70 TNGT 4
A70A _ -4
A70A  TNGT : 4
A70B -4
A70B  TNGT : 4
A70C -4
A70C ~ TNGT '
A70D -a
A70D  TNGT : 4
A7S -4

LOCAL FORCES (LB)

FB

5902
-4109

4109
-2316

2316
-522

522
1271

-1271
3064

-3064
4857

3310
-1447

1447
239

-3
1689
-2785

2785
-3882

-5094
3324

3324
1554

-1554
-216

216
-1986

1986
-3756

FC

4
-4

4
-4

4
-4

4
-4

4
-4

4
-4

4
-4

4
-4

239
-964

964
-1689

STRESSES AND LOCAL FORCES AND MOMENTS

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422

LOCAL MOMENTS (FT-LB)

MA

-1246
1246

-1246
1246

-1246
1246

-1246
1246

-1246
1246

-1246
1246

-1246
1246

-1246
1246

-1246
1346

-1346
-1178

1178
-1178

1178
-1178

1178
-1178

1178
-1178

1178
-1178

1178
-1178

1178
-1178

MB

318
-342

342
- 366

366
-391

391
-415

415
-439

439
-463

463
-489

489
-511

-1311
-1382

1382
-5022

-496
463

-463
430

-430
377

-377
323

-323
270

-270
216

-216
163

MC

37675
-6061

6061
14226

-14226

23188 -

-23188
20825

-20825
7135

-7135
-17880

17880
-2273

2273
1311

-511
512

-512
4396

- -5022

13661

-13661
26534

-26534
294

-294

-14911

14911

-19080

19080
-12216

12216
5685

STRESS (PSI )
.75IM/2

966 .
159,

159,
366.
366.
595

595.
535.

535.
186.

186.
460.

460.
68.

68.
48.

85.
90.

90.
235.

133.
i52.

352,
681.

681.
33.

33,
383.
383,
490.

490.
315.

315.
149.

STRESS
INT.FAC.

i R e e e B ERE DN NN ke R e B e e R

(1)

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.356
.356

.356
.356

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

b e pe b e b b e VY NG R e e i e R R e
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FLEX.
ouT
PLANE

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.986
.986

.986
.986

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

i i R b e S HE A B0 R e B R e e B e

R AR R R

i

CODE

AND

CLASS
B31S7:
B31S7:
B3187:
B3157:
B31S7:
B31572
B31§72
B31572
B31573
B31573
B31S73
B31573
B31573
BaiS73
B31573
531573

B31573




1-1

ELEMENT TYPE/TITLE

FROM
TO

A75
A75A

A75A
A75B

A75B
A75C

A75C
A0

A80
A80A

ABOA
A85

ABS
R88

A88
ABSB

A8S8
Ass8

M M o W

A8B
A9D

A30
AS0A

A90A -

ASS5

A95
ASSA

A95A
ASV

ASV
AS7

A97
MS1

MS1
s02

TNGT

"TNGT

. TNGT

TNGT

TNGT

TNGT

TNGT
BEND
BEND
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT

TNGT

FA

-4

-4

-4

-4

-4

-4 .

-4

-3

-9

-60.

60

-60
60

-60
60

-60
60

-60
60

o0 OO

FB

-3690
1973

'-1973
257

-257
-1460

1460
-3177

-1019
-823

823

-2664

-2646
2307

-9
-9
-858

396

-882
-1293

1293
~3467

-2056
859

-859
-338

338
-1475

-72364
-73393

-142

LOCAL FORCES (LB)

FC

.9
-9
9
-9

9
-9

9
-9

9
-9

9
-9

9
-9

-2307
1582

-1582
858

60
-60

60
-60

60
-60

60
-60

60
-60

oo oo

STRESSES AND LOCAL FORCES AND MOMENTS

LOCAL MOMENTS (FT-LB)

MA

1178
-1178

1178
-1178

1178
-1178

1178
-1178

1178
-1178

1178
-1178

1178
-1178

1178
-3961

3961
-1411

1411
-1411

2112

-2112

2112
-2112

2112
-2112

2112
-2112

2112
-2112

QO OO

MB

-163
111

-111
59

-59

-44

44
-100

100
-155

155
-165

7197
167

-167
5677

206
-212

-483
21

-21
-441

441
-696

696
-950

950
-1191

oo

MC

-5685
-11439

11439
-18181

18181
-14542

14542

-522

522
-1159

1159
10151

-10151
7197

165
-189

189
-206

5677
-6695

5472
-3899

3899 -

14328

-14328
8183

-8183
7085

-708S
10710

264149
36

-36
0

STRESS (PSI

.75IM/2Z
149.
295.

295.
467.

467.
374.

374.
33.

33.
42.

42.
262.

262.
187.

330.
180.

180.
265.

150.
246.

212,
114.

114,
371.

371.
217.

217.
191.

27.
40.

954.
0.

0.
0.

T ] S S g O O N S N Y N I Y Ll o SR Y SR e Y Rl

STRESS
INT.FAC.

(1)

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000 .

.000
.000

.356
.356

.356
.356

.000 .
.871
.871
000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE

FLEX.
ouT
PLANE

.000
.000

.000
.000

.000
.000

000
.000

.000
.000

.

.000
.000

.000
.000

. 986
.986

. 986
.986

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

T % ’
T i HPE HE RE e HE HE BB G0 OGO HE R PR RE RE e B

‘-

N4
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CODE

AND

CLASS
B31S7:
B3187:
B3187:
B3187:
B31S7:
BBlS?E
B3187:3
B31s72
B31S72
B31S72
B31S73
B31573
B31S73
B31S873
B31S73

B31S73

B31873



1I-1

ELEMENT TYPE/TITLE

FROM
TO

AS97
GAl

GAl
o

GAl
GAlA

GAlA
GAlB

GA1lB
GA2

GA2
GA2

GA2
GA2

m mxX 2w W

GA2
GAZA

GAZA
GA2B

GA2B
GA2C

GA2C
GA2D

GA2D
GA2E

GA2E
GA4

GA4
GA4

GA4
GA4

GA4
GA4A

GA4A
GA4B

m mX 2w

TNGT
TNGT
TNGT
TNGT
TNGT
BEND
BEND
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
BEND

BEND

TNGT -

TNGT

STRESSES AND LOCAL FORCES AND

FA

-15335
12877

-14528
12363

-12363
10198

-10198
8033

-8033
5032

-5032
152

-152
152

-152
152

-152
152

-152
152

-152
152

-152
152

-152
4662

-4662
7510

~7510
9711

~-9711
11913

LOCAL FORCES (LB)

FB

-12378
10364

42699
-43472

-244
244

-244
244

-244
244

-152

-4816

4816
-5894

-5894
4016

-4016
2139

-2139
262

-262
-1616

. 1616
-3493

3493
-5370

-5370
4446

-4446
-152

244
-244

244
-244

'FC

244
-244

143
-143

143
-143

143
-143

-238
238

-238
238

238
-238

238
-238

238
-238

238
-238

238
-238

218
-238

-238
238

-238
238

143
-143

143
-143

MOMENTS

-1164
1164

-4998
4998

-4998
4998

-4998
4998

-4998
3125

-3125
-90

920
-90

90
-90

90
-90

90
-90

90
-90

90 -

-90
90

2111

-2111
3564

-3564
3564

-3564
3564
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MOMENTS (FT-LB)

MB

-9190
6466

17204
-18002

18002
-18801

18801
-19599

924
-3598

3598
-4164

-4164
3015

-3015
1866

-1866
717

-717
-432

432
-1581

1581
-2731

-2731
2584

-2584
924

-10198
9387

-9387
8575

MC

-27161
-99933

117138
0
-4264
2908

-2908
1553

-1553
197

19578
-12443

12443
3238

3238
-27138

27138
-41983

41983
-47773

47773
-44508

44508
-32188

‘32188
-10812

-10812
-3573

3573
-10171

-546
1924

-1924
3303

STRESS (PSI
.715IM/2Z

190.
662.

774.
0.

31S.
323.

323,
333,

333,
346.
528,
348,

348,
138,

90.
466.

466.
718.

718.
816.

816.
760.

760.
550.

550.
190.

291,
128.

128.
282.

185,
175.

175.
168.

[ S S SR N ) S R e i ol N o ol o

R e DN NN ke HE R e

STRESS
INT.FAC.

(1)
.000

.000

.000
.000

.000
.000

.000
.000

.000
.000

.038
.038

.038
.038

.000
.000

.000
.000

.000
.000

.000
.000

.000

.000

.000
.000

.038
.038

.038
.038

.000
.000

.000
.000

FLEX.

IN

PLANE

ik M U I R MR HE BR R R 0 N R B HE PR e

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.622
.622

.622
.622

.000
.000

.000
.000

. 000
.000

.000
.000

.000
.000

.000
.000

.622
.622

.622
.622

.000
.000

.000
.000

»

s
~>

~

N
-
n
ui

FLEX.

our

PLANE

'd ,"-3r3 o b e b R A
[ P e I UTU e e e R e i G U n

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.622
.622

.622
.622

.000
. 000

.000
.000

.000
.000

. 000
.000

.000
.000

.000
.000

.622
.622

.622
.622

.000
.000

.000
.000

CODE

AND

CLASS

B31s7.

B31s7.

B3187.

B3187:

B31S57:.

B31S7:!

B31S7.

B3157.

B31S7:.

B31S7:

B3187.

B31S7:

B31S87!

B31S7.

B31S7:

B31s7:

B31S7:



1-1

ELEMENT TYPE/TITLE

FROM
TO

GA4B
GA4C

GA4C
GA4D

GA4D
GA4E

GA4E

GA4F

GA4F
GA4G

GA4G
GAS

GAS
GAS

GAS
GAS

M mX W w

GAS
GAS

BOS
BO6

BO6
BO7

BO7
BO7A

BO7A
BO7B

BO7B
B10

B10
B10O

B1lO
B10O

B10O
B1S

m mZ W w

TNGT
THGT.
* TNGT
TNGT
TNGT
TNGT
BEND
BEND
TNGT
TNGT.
TNGT
TNGT
TNGT
TNGT
BEND
BEND

TNGT

STRESSES AND LOCAL FORCES AND

FA

-11913
14114

-14114
16315

-16315
18517

-18517
20718

-20718
22919

-22919
25121

-25121
18440

-18440
244

-244
244
-5

-5

1547
-371

371
804

-804
1879

-1979
1508

-1908
-5

-5

LOCAL FORCES (LB)

FB

244
-244

244
-244

244
-244

244
-244

244
-244

244
-244

-244
~18095

18095
-26547

-26547
26807

-10371
9046

1029
-3253
-5

- -5

-5

-1915

1915
-3428

3428
-3988

FC.

143
-143

143
-143

143
-143

143
-143

143
-143

143
-143

-143
143

-143
143

143
-143

13
-13

13
-13

13
-13
13
-13

13
-13

13
-13

13
-13

13
-13

MOMENTS

LOCAL MOMENTS (FT-LB)

MA

-3564
3564

-3564

3564

-3564
3564

~3564

3564

-3564
3564

-3564
3564

-3564
-2
-3371

3371
-3371

-226
- 226

-226
226

482
-482

482
-482

482
-482

482
-312

312
14

-14
14

MB

-8575
7764

-71764
6952

-6952
6141

-6141
5329

-5329
4518

-4518
3706

3706
-4904

4904
-3230

-3230
3134

-650
587

-587
482

-226
170

-170
114

-114
58

-58
351

-351
438

-438
411

MC

-3303
4681

-4681
6060

-6060
7438

-7438
8817

-8817
10195

" -10195%

11574

11574
5513

-5513
48591

48591
-66376

-28283
-17024

17024
-255

255
-234

234
-212

212
-191

191
2160

-2160
9255

-9255
16576

STRESS (PSI

.75IM/2Z
168.
166.

166.
169.

169,
176.

176.
186.

186.
200.

200.
216.

433,
252.

252.
1670.

834.
1137.
725,
437.

437.
84.

84.
14.

14.
14.

14.
13.

24.
100.

100.
420.

237,
425,

STRESS
INT.FAC.
()

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

1

1

1

1

1l

1l

1

1l

1

1

1

1
2.670
2.670
2.670
2.670
1
1
1
1
1
7
7
1
1
1
1
1
2

.000
.000

.080
.000

.000
.400

.400
.000

.000
.000

.000
.000

.356
2.356

2.356
2.356

1.000
1.000

HH A O i M HH M HE HE Q0 00 M e R B e e
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FLEX. CODE

=121

VY

HiH OO A i M B P R PR 00 00 R e PR e R

AND

CLASS

B3187:

B3157:

B31S7:

B31S7:

B3187:

B31S7:

B3157:

B31S57:

B31S7:

B3157:

B3187:

B3187:

B31S7:

B31S7:

B3187:

B31S7:

B3187:



1-1

ELEMENT TYPE/TITLE

FROM
TO

B15
B1SA

B15A
B15SB

B15B
B15C

B15C
.B20

B20
B25
B2S
B30

B30
R30

B30
B30

0 mX P W

B30
R30A

B30A
B35

R35
B35A

B35A
R4

B40D
B4 0A

B40A
B40B

B40B
B40C

B40C
B40D

B4NOD
B40E

TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
BEND
BEND
TNGT
TNGT
TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

FA

-5

-5
-5
-5
-5
-5

-13

13
-13

13
-13

13
-13

13
-13
13
-13

13
-13

13
-13

13
-13

13
-13

13
-13

FB

-4262
.2043

-2043
-175

175
-2394

2394
-4612

-3638
1881

-1881
1384

13
-6

-65
887

-887
1708

597

1368

-1368
3333

4825
-3126

3126
-1427

1427
272

-272
1971

-1971
3670

LOCAL FORCES (LB)

FC

13
-13

i3
-13

13
-13

13
-13

13
-13

13
-13

1384
-659

659

STRESSES AND LOCAL FORCES AND MOMENTS

LOCAL MOMENTS (FT-LB)

MA

-14
14

-14
14

-14
14

-14
14

-14
14

-14
14

-14
427

-427
-666

666
-666

666
-666

666
-666

666
-666

666
-666

666
-666

666
-666

666
-666

666
-666

MB

-411
306

-306
200

-200
95

-95
-11

11
-94

94
-118

-2121 -

-813
813
-1514

-145S
130

-130
115

-115
79

-79
43

-43
12

-12
-19

19
-50

50
-80

80
-111

MC

-16576
-8057
8057
-15356

15356
-5320

5320
22051

-22051
4978

-4978
2121

-118

144

-144
145

-1514
137

-137
-3617

3617
-6287

6287
-22559

22559
1232

-1232
14856

-14856
18312

-18312
11600

-11600
-5279

STRESS (PSI

.75IM/2
425.
207.

207,
394.

394.
136.

136.
565.

565.
128.

128,
54.

96.
42,

42,
75.

43.
1i8.

18.
94,

94,
162.

162.
578.

578.
36.

36.
381.

381.
470.

470.
298.

298.
136.

O O o T N S I N N e T

STRESS
INT.FAC.
(1)

1.000
1.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.356
.356

.356
.356

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

HiR e R e e R B R HE R0 G R M e B e B
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FLEX.

ouT

PLANE

N S L Y T = = SRR We Y. ¥ S S i R 0 i O o e Y

D

Y 1ol

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

. 986
. 986

. 986
. 986

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

CODE

AND

CLASS

B31S7.

B31s7.

B31S7.

B31S7:

B31S7.

B3157.

B31S7.

B31S7:

B31S7.

B31S7.

B31S57:

B3187:

B31Ss7!

B31S7:

B31S87:

B31S7:

B31S7:



1-1

ELEMENT TYPE/TITLE
FROM ’

TO

B40OE
B45

B45
B45A

B45A
B4SB

B45SB
B4SC

B45C
B45SD

B45D
B45E

B45E
B50

B50
B50A

B50A
B50B

B50B
B50C

B50C
B50D
B50D
BSOE
BSOE
B55

B55
B60

B60
B6S

B65
B65

B65
B65S

mx v w

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

BEND

BEND

STRESSES AND LOCAL FORCES AND MOMENTS

FA

13
-13

13
-13

13
-13

13
-13

13
-13

13
-13

13
-13

13
-13

13
-13

13
-13

13
-13

13
-13

13
-13

13
-13

13
-13
13
-13

13
-5

LOCAL FORCES (LB)

FC

5
-5

5
-5

5
-5

5
-5

5
-5

5
-5

5
-5

5
-5

5
-5

S
-5

5
-5
5
-5

5
-5
'5
-5

5
-5

1583
-2308

2308
-3032

ME101/N2

LOCAL, MOMENTS (FT-LB)

MB

111
-142

142

-175

175
-208

208
-240

240
-273

273
-306

306
-338

338
-371

In
-302

404
-436

436
-469

469
-502

502
-534

534
-601

601
-611

-2195
-2494

2494

-7478

STRESS (PSI

(1)

000
000

000
000

000
000

000
000

000
000

000
000

000
000

000
000

000
000

000
000

000
000

000
000

000
000

000
000

000 -

000

356
356

356

356.

PECO/553967 (QB2422) 09/26/03 QB2422

STRESS FLEX.
INT.FAC.

IN
PLANE

.000
.000

.000
.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

CON NG i e M i B R HE HE HE R e e e e B

PAGE

.000

MO OB MR HP B e e HE HRE RR R R HE B HE HE e

i AR

FLEX.
OouT
PLANE

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.986
.986

.986
.986

-11'3

227

CODE
AND
CLASS
B31S7:
B31S7:
B31S7:
B31S7.
B31S7:
B3187
B31S7:
B31S7:
B31S7:
B31S7
B31S7:
B31§7:
B31S7:
B31S7:
B31§7.

B31S7.

B31S7.



1-1

ELEMENT TYPE/TITLE

FROM
TO

B65 E
B70

B70
B70A

B70A -
B70B

B70B
B70C

B70C
B70D

B70D
B75

B75
B75A

B75A
B75B

R75B
R75C

B75C
BRO

BRO
B85

B8S
B8S

B85
B8S

m mX 2D W

BR5
B9n

R90O
B90OA

BA0OA
B95

B95
B95A

TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
BEND
BEND
TNGT
TNGT
TNGT

TNGT

.y

FA

-5

-5

-5

-5

-5

-5

-5

-5

-5

-5

-5

-6
13

-13
13

25
-25

25
-25

25
-25

FB

3032
-4283

-4105
2362

-2362
620

-620
-1123

1123
-2866

2866

-4608

-5183
3007

-3007
830

-830
~1346

1346
-3522

-2342
2012

-13
13

-13
-562
101

1647
-3253

3253
-4859

-712
-425

LOCAL FORCES (LB)

FC

13
-13

13
-13

13
-13

13
- -13

13
-13

13
-13

13
-13

13
-13

13

-13.

13
-13

13
-13

~-2012
1287

-1287
562
-5
-34
34

-34
34
-34
34

STRESSES AND LOCAL FORCES AND MOMENTS

LOCAL MOMENTS (FT-LB)

MA

4662
-4662

4662

~4662

4662
~4662

4662
~4662

4662
~4662

4662
-4662

4662
-4662

4662
~4662

4662
-4662

4662
-4662

4662

. ~4662

4662
-3975

3975
1491

~-1491
1491

-1643
1643

-1643
1643

-1643
1643

MB

-584
524

-524
441

-441
359

-359

276

-276
193

-193
110

©-110
5

© -7
-97

97
-200

200
-304

304
-319

3336
4683

-4683
8202

380
-388

576
-385

385
-194

194
-51

MC

-7478
23596

-23596
3752

-3752
-5398

5398
-3853

3853
8387

-8387
31321

-31321
-66

66
-14771

14771
-12794

12794
5864

-5864
3336

319
-355

355
-380

8202
-8741

14283
-423

423
22520

-22520
21787

STRESS (PSI

.75IM/2
226.
617.

617.
154.

154.
183.

183.
155.

155.
246,

246,
812.

g12.
119.

119.
397.

397.
3489,

349,
192.

192.
147.

260.
279.

279.
378.

214.
319.

517.
45.

45.
579.

579.
560.

STRESS
INT.FAC.
(1) -

1.000
1.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000 -

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000
.356
.356

.356
.356

.000
.871

.871
.000

.000
.000

.000
.000

i e e R NN NN B P R ke R e e b e e

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE

228
FLEX. FLEX. CODE
IN OUT AND
PLANE PLANE CLASS
1.000 1.000 B31587:
1.000 1.000
1.000 1.000 B31S7:
1.000 1.000
1.000 1.000 B3187:
1.000 1.000
1.000 1.000 B31S7:
1.000 1.000
1.000 1.000 B3187:
1.000 1.000
1.000  1.000 B3157:
1.000 1.000
1.000 1.000 B31S7:
1.000 1.000
1.000 1.000 B31S7:
1.000 1.000
1.000 1.000 B3187:
1.000 1.000
1.000 1.000 B31S7:
1.000 1.000
1.000 1.000 B31S7:
1.000 1.000
6.986 6.986 B3157:
6.986 6.986
6.986 6.986 B31S7:
6.986  6.986
1.000 1.000 B31§7:
1.000 1.000
1.000 1.000 B31S7:
1.000 1.000
1.000 1.000 B3187:
1.000 1.000
1.000 1.000 B31S7:
1.000 1.000
N
7
2 a3
p —
N }
-~ -
w“w o
o



1-1

ELEMENT TYPE/TITLE

FROM
TO

BI95A
BSV

BSV
B97

BS7
GBl1

GB1
cv2

GBl-
GB1A

GB1A
GB1B

GB1B
GB2

GR2
GB2

GB2
GB2

m M o o

GB2
GB2A

GB2A -
GB2B

GB2B
GB2C

GB2C
GB2D

GB2D
GB2E

GB2E
GB4

GB4
GB4

GB4
GB4

M2 W W

TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
BEND
BEND
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
BEND

BEND

STRESSES AND LOCAL FORCES AND MOMENTS

FA

25
-25

25
-25

-16399
13941

-14480
12316

-12316
10151

-10151
7986

-7986
4793

-4793

-138

138
-138

138
-138

138
-138

138
-138

138
-138

138
-138

138
4489

-4489
7556

LOCAL: FORCES (LB)

FB

425
-1623

1623
-2759

-13614
11600

41045
-41818
-2

-2

-2

138
-4988

4988
-5846

-5846
3969

-3969
2092

-2092

215

-215
-1662

1662
-3539

3539
-5416

-5416
4684

-4684
138

FC

-34
34

-34
34

-2
2

0
0

-138
138

-138
138

-138
138
-2

-2

-2

-2

-2

-2

-2

-2
-2

-2

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE

LOCAL MOMENTS (FT-LB)

MA

-1643
1643

-1643

1643

-20
20

795
=795

795
-795

795
-795

795

-330

330
333

-333
333

-333
333

-333
333

-333
333

-333
333

-333
333

-333
856

-856
882

MB

51
91

-91
227

1307
-1280

0
0

20644
-19877

19877
~-19109

19109

-18341

-325
798

~798
804

804

-815

815
-827

827
-839

839
-850

850
-862

862
-874

-874
388

-388
~-325

MC

-21787
26108

-26108
34873

-48908
-91998

112642
Y
1003
-990

990
-976

976
-963

18364
-10559

10559
5302

5302
-28972

28972
-43588

43588
-49151

49151
-45661

45661
-33118

33118
-11521

-11521
-3277

3277
-10641

STRESS (PSI
.75IM/2

560.
670.

94.
126.

323.
608.

744.
0.

353.
340.

340.
327.

327.
314.

480.
277,

277,
140.

92.
495,

495,
745.

745.
840.

840,
780.

780.
566.

566.
197.

302,
89.

89.
279.

)

STRESS FLEX.

INT.FAC.
(1)

000
000

000
000

000
000

000
000

000
000

000
000

000
000

038
038

.038
.038
.000
.000

000
000

000
000

000
000

000
000

1.
1.
1.
1.
1.
1.
1
1
1
1.
1
1
1
1
2
2
2
2
1
1
1
1
1
1
1.
1
1
1.
1.000
1.000
2.038
2.038

2.038
2.038

Q?"J
Y

|-t

\

229
FLEX. CODE

IN OUT  AND
PLANE PLANE CLASS
1.000 1.000 B31S7:
1.000 1.000
1.000 1.000 B31S7:
1.000 1.000
1.000 1.000 B31§7:
1.000 1.000
1.000 1.000 B31S7:
1.000 1.000
1.000 1.000 B31S7:
1.000 1.000
1.000 1.000 B31S7:
1.000 ~1.000
1.000 1.000 B31S7:
1.000 1.000
5.622 5.622 B31S7:
5.622 5.622
5.622 5.622 B31S7:
5.622 5.622
1.000 1.000 B31§7:
1.000 1.000
1.000 1.000 B31S7:
1.000 1.000
1.000 1.000 B31S7:
1.000 1.000
1.000 1.000 B31S7:
1.000 1.000
1.000 1.000 B31S7:
1.000 1.000
1.000 1.000 B31S7:
1.000 1.000
5.622 5.622 B3187:
5.622 5.622
5.622 5.622 B3187:
5.622 . 5.622

N

>

25
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1-1 STRESSES AND LOCAL FORCES AND MOMENTS ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 230
ELEMENT TYPE/TITLE LOCAL FORCES (LB) LOCAL MOMENTS (FT-LB) STRESS (PSIL STRESS FLEX. FLEX. CODE
FROM : .75IM/Z INT.FAC. IN our AND
TO FA FB FC MA MB MC (D PLANE PLANE CLASS
GB4 E TNGT -7556 -2 -138 -882 -10623 695 © 182, 1.000 1.000 1.000 B3157
GB4A 9291 2 138 882 11238 -705 192, 1.000 1.000 1.000
GB4A TNGT -92891 -2 -138 -882 -11238 705 193, 1.000 1.000 1.000 B31S7:
GB4B 11026 2 138 882 11854 -716 203, 1.000 1.000 1.000
GB4B TNGT -11026 -2 -138 -882 -11854 716 203. 1.000 1.000 1.000 B3187:
GB4C 12761 2 138 882 12469 -727 214. 1.000 1.000 1.000
GB4C TNGT -12761 -2 -138 -882 -12469 727 214, 1.000 1.000 1.000 B31S7
~GB4D 14497 2 138 882 13084 -737 224. 1.000 1.000 1.000
GB4D TNGT -14497 -2 -138 -882 -13084 737 224. 1.000 1.000 1.000 B31S7
GB4E 16232 2 138 882 13699 -748 235, 1.000 1.000 1.000
GB4E TNGT -16232 -2 -138 -882 -13699 748 235, 1.000 1.000 1.000 B3187
GR4F 17967 2 138 882 143158 -759 245, 1.000 1.000 1.000
GR4F TNGT -17967 -2 -138 -882 -14315 759 245, 1.000 1.000 1.000 B31S7
GR4G 19702 2 138 882 14930 -769 256. 1.000 1.000 1.000
" GB4G TNGT -19702 -2 -138 -882 -14930 '769 256, 1.000 1.000 1.000 B3137;
GBS 21437 —2 38— —882 15545 =780 266, 1.000 1.000 1.000
-C05 TNGT 6 -10604 16 -296 -788 -29132 747, 1.080 1.000 1.000 B3187:
Ccne -6 9279 -16 296 713 -17261 443 . 1.000 1.000 1.000
Co6 TNGT 6 796 16 -296 =713 17261 443, 1.000 1.000 1.000 B3187:
ca7 -6 -3020 -16 296 586 -2315 342, 7.400 1.000 1.000
co7 TNGT 1208 6 16 586 -296 2315 342, 7.400 1.000 1.000 B3187:
coTn -33 -6 -16 -586 229 -2291 61. 1.000 1.000 1.000
co7a TNGT 33 6 16 586 -229 2291 61. 1.000 1.000 1.000 B3187:
co7B 1143 -6 -16 -386 162 -2266 60. 1.000 1.000 1.000
ca7B TNGT -1143 6 16 586 -162 2266 60. 1.000 1.000 1.000 B31S7:
cl0 B 2318 -6 -16 -586 94 -2242 59. 1.000 1.000 1.000
Cl0 B BEND -2318 6 16 586 -94 2242 105. 2.356 6.986 6.986 B31S7:
Ciln M 2147 -2155 -16 -363 443 432 32, 2.356 6.986 6.986
Cl100 M BEND -2147 2155 16 363 -443 -432 32, 2.356 6.986 6.986 B31S7:
Cl0 E -6 -3767 -16 42 533 8308 377. 2.356 6.986 6.986
Cl0 E TNGT 6 3767 16 -42 -533 -8308 213, 1.000 1.000 1.000 B31S§7:
Cis -6 -4325 -16 - 42 501 16252 417, 1.000 1.000 1.000
Cl5 - TNGT 6 -3918 16 -42 -501 -16252 417. 1.000 1.000 1.000 B31S87:
C1l5A -6 2172 -16 42 401 -2481 64. 1.000 1.000 - 1.000
’ IR
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=
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1-1

ELEMENT TYPE/TITLE

FROM
TO

C15A
C15B

C1SB
C1sC

C1s5C
C15D

C15D
C20

Cc20
c2s

C25
C30

C30
C30

C30
C30

m M o W

C30
C35

C35
C35A

C35A
C35B

C35B
C35C

C3asC
C40

C40
C40A

C40A
C40B

C40B
c40C

C40C
C40D

TNGT

TNGT

TNGT

TNGT

- TNGT

TNGT
BEND

BEND

TNGT

TNGT
TNGT
TNGT
TNGT

TNGT

TNGT

- TNGT

TNGT

FA

-6

-6

-6

-6

-6

-6

-16

16.

-16

16
-16

16
-16

16
-16

16
-16

16
-16

16
-16

16
-16

‘16
-16

16
-16

STRESSES AND LOCAL FORCES AND MOMENTS

LOCAL FORCES (LB)

FB FC
-2172 | 16
425 -16
-425 16
-1322 -16
1322 16
-3068 -16
3068 16
-4815 -16
-4120 16
824 -16
-824 16
635 -16
16" 635

-7 90

7 -90

6 815
-815 6
2332 -6
3013 6
-1167 -6
1167 6
679 -6
-679 6
2525 -6
-2525% 6
4370 -6
5104 6
-3313 -6
3313 6
-1523 -6
1523 6
268 -6
-268 6
2058 -6

LOCAL

-42
42

-42
42

-42
42

-42
42

-42
42

-42
42

-42.
265

-265
504

-504
504

-504
504

-504
504

-504
504

-504
504

-504
504

-504
504

-504
504

-504
504

MB

-401
301

-301
201

-201
101

-101

-1
-187

187

-198
-856
-5
894
-232
200

-200
163

-163
125

-125
87

-87
49

-49
12

-12
-25

25
-62

62
-99

MOMENTS (FT-LB)

MC

2481
-10469

10469
-7711

7711

5792 .

-5792
30041

-30041
1342

-1342
856

-198
230

-230
232

894
-9301

9301
4286

-4286
5873

-5873
-4541

4541
-26954

26954
-413

413

14837

-14837
18796

-18796
11463

STRESS (PSI-

.75IM/2Z
64.
268.

268,
198.

198.
148.

148.
770.

770.
35.

35.
23.

40.
16.

16.
48.

27.
239.

239,
111.

111.
151.

151 .
117.

117.
691.

691.
17.

17.
381.

381.
482.

482.
294.

STRESS
INT.FAC.
(1)

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

2.356
2.356

2.356
2.356

1.000
1.000

1.000
1.000.

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE

231
FLEX. FLEX. CODE
IN  OUT AND

PLANE PLANE CLASS

1.000 1.000 B31S7:
1.000 1.000

1.000 1.000 B31S7:
1.000 1.000

1.000 1.000 B31S7:
1.000 1.000

1.000 1.000 B31S7:
1.000 1.000

1.000 1.000 B31S7:
1.000 1.000

1.000 1.000 B31S7:
1.000 1.000

6.986 6.986 B31S7:
6.986 6.986

6.986 6.986 B31S7:
6.986 6.986

1.000 1.000 B31S7:
1.000 1.000

1.000 1.000 B31S7:
1.000 1.000

1.000 1.000 B31S72
1.000 1.000

1.000 1.000 B31S872
1.000 1.000

1.000 1.000 B31§72
1.000 1.000

1.000 1.000 B31S73
1.000 1.000

1.000 1.000 B31S73
1.000 1.000

1.000 1.000 B31S73
1.000 '1.000

1.000 1.000 B31S73
1.000 1,000

A
IR RN
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1-1 WTO02

ELEMENT TYPE/TITLE

FROM

TO FA
C40D TNGT ' 16
C40E -16
C40E  TNGT 16
cas -16
cas  TNGT 16
¢45A -16
C45A  TNGT 16
C45B -16
C45B  TNGT 16
casc -16
C45C  TNGT 16
¢45D -16
C45D TNGT 16
C45E -16
C45E  TNGT 16
cs0 - -16
€50  TNGT 16
C50A -16
CSOA  TNGT 16
C50B _ , -16
C50B  TNGT 16
cs0C -16
C50C  TNGT : 16
C50D -16
C50D TNGT 16
C50E -16
CS0E  TNGT 16
C55 -16
css TNGT 16
C60 : -16
C60 TNGT 16
C65 B -16
C65 B BEND 16
C65 M -16

LOCAL FORCES (LB)

FB

-2058
3848

-3848
5639

5617
-3824

3824
-2030

2030
-236

236
1557

-1557

3351

-3351
5145

5727
-4124

4124
-2520

2520
-917

917
686

-686
2290

-2290
3893

-3893
5042

2538
-1268

FC

6
-6

6
-6

6
-6

6
-6

6
-6

6
-6

6
-6

-1268
- 543

STRESSES AND LOCAL FORCES AND MOMENTS

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422

LOCAL MOMENTS (FT-LB)

MA

-504
504

-504
504

-504
504

-504
504

-504
504

-504
504

-504
504

-504
504

-504
S04

-504
504

-504
504

-504
504

-504
504

-504
504

-504
504

-504
504

-504
-3352

MB

99
-136

136
-172

172
-209

209 -

~246

246
-283

283
-320

320
-357

357
-394

394
-427

427
-460

460
-493

493
-526

526
-559

559
-592

592
~615

615
~641

6619
-3002

MC

-11463
-7161

7161
-37077

37077
-7255

7255
11236

-11236
18394

-18394
14221

-14221
-1284

1284
-28122

28122
-305

- 305
18457

-18457
28163

-28163
- 28814

~-28814
20410

-20410
2950

-2950
-15131

15131
-6619

-641
639

STRESS (PSIL
- .75IM/Z

294.
184.

184.
950.

950.
is6.

186.
288.

288.
472.

472.
365.

365.
37.

37.
721.

721.
19.

19.
473.

473.
722.

722.
739.

739.
523.

523.
78.

78.
388.
388.
171.

302.
206.

)

STRESS
INT.FAC.
(1)

1.000
1.000

1.000
1.000

1.000
1.000

.1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

2.356
2.356

PAGE 232
FLEX. FLEX. CODE
IN ouT AND
. PLANE PLANE CLASS
1.000 1.000 B31S7:
1.000 1.000
1.000 1.000 B31S7:
1.000 1.000
1.000 1.000 B31S7:
1.000 1.000 :
1.000 1.000 B31S7:
1.000 1.000
1.000 1.000 B31S7:
1.000 1.000
1.000 . 1.000 B31S7:
1.000 1.000 :
1.000 1.000 B31S7:
1.000 1.000
1.000 1.000 B31S7:
1.000 1.000
1.000 1.000 B31S7:
1.000 1.000
1.000 1.000 B31S7:
1.000 1.000
1.000 1.000 B31S7:
1.000 1.000
1.000 1.000 B31S7:
1.000 1.000
1.000 '1.000 B31S7:
1.000 1.000
1.000 1.000 B31S7:
1.000 1.000
1.000 1.000 B31S7:
1.000 1.000
1.000 1.000 B31S7:
1.000 1.000
6.986 6.986 B31S7:
6.986 6.986
> )
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1-1

ELEMENT TYPE/TITLE

FROM
TO

C65 M
C65 E

Cé6S E
C65A

C65A
C70

c70
C70A

C70A
C70B

C70B
c70C

c70C
75

C75
C75A

C75A
C75B

C75B
C75C

C75C
c80

80
85

c85
C85

c8s
c85

M M 2w W

¢85
c90

cao
€95

95
C96

BEND
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
BEND
BEND
TNGT
TNGT

TNGT

-6

FA
16
-6
-6

-6

-37

-37

LOCAL FORCES (LB)

FB

-7
16

182
-1244

1244
-2307

-3201

1520

-1520
-161

161
-1842

1842
-3523

-3859
2143

-2143
428

-428
-1287

1287
-3003

-1524
1170

-16
16

-16
280
-741

1101
-3196

-1526
-603

FC
-543
-182

16
-16

16
-16

16

-16

16
-16

16
-16

16
-16

16
-16

16
-16

16
-16

16
-16

16
-16

-1170
445

-445
-280

6
-6

57
-57

57
-57

STRESSES AND LOCAL FORCES AND MOMENTS

LOCAL MOMENTS (FT-LB)

- MA

3352
-4211

4211
-4211

4211
-4211

4211
-4211

4211
-4211

4211
-4211

4211
-4211

4211
-4211

4211
-4211

4211
-4211

4211
-4211

4211

4211
4211

-2433

2433
1617

-1617
1617

-2774
2774

-2774
2774

MB

3002
616

-608
547

-547
/486

-486
390

-390
294

-294
198

-198
102

-102
-3
-95

95
-193

193
-291

291
-311

472
4453

-4453
5013

383
-392

67
-486

486
-912

MC

-639
608

616
2052

-2052
8697

-8697
-5280

5280
-9305

9305
-3378

3378
12502

-12502
-5630

5630
-13398

13398
-10802

10802
2156

-2156
472

311
-354

354
-383

5013
-4184

7388
8468

-8468
5009

STRESS (PSI
.75IM/2

206.
195.

110.

121,

121.
248,

248,
173.

173.
262.

262.
.138.

138,
338.

338.
180.

180.
360.

360.
297,

297.
121.

121.
109.

192,
230.

230.
239.

135,
162.

284.
. 229.

229.
149.

)

STRESS
INT.FAC.

B RH R RN NN MR BH HE e e e e ke e R R DN

(1)

.356
.356

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.356
.356

.356
.356

.000
.871

.871
.000

.000
.000

i R R AN OGO HE R e HE R e HE HE e B HE O

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE’

FLEX.
ouT
PLANE

. 986
.986

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.986
. 986

.986
. 986

.000
.000

.000
.000

.000

e e b O NN i e S e s e S R e S O

.Dxa)

17 =1

233

CODE
AND
CLASS
B3187.
B3157.
B3187.
B31S7:
B31S7.
B31S7.
B3157.
B3187.
B31S7.
B3187
B31S7
B31S7
B31S7.
B31S7:
B31S7:

B31S7:

B31S7:

.000



1-1

ELEMENT TYPE/TITLE

FROM
TO

c96
csv

Csv
cs7

Ccs7
GC1

Gcl1
cva

GC1 -
GC1A

GC1A
GC1B

GC1B
GC2

GC2
GC2

GC2
GC2

m M 2w o

GC2
GC2A

GC2A
GC2B

GC2B
Gcac

GcaC
GC2D

GC2D
GC2E
GC2E
GC4

- GC4
GC4

GC4
GC4

mX X ®

TNGT
TNGT
TNGT
TNGT
TNGT

TNGT

TNGT -

BEND
BEND
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
BEND

BEND

STRESSES AND LOCAL FORCES AND MOMENTS

FA

37
-37

37
-37

-15975
13517

-14479
12315

-12315
10150

~10150
7985

-7985
4809

-4809
-114

114
-114

114
-114

114
-114

114
-114

114
-114

114
-114

114
4506

-4506
7557

LOCAL FORCES (LB)

FB

603
-958

958
-2095

-13234
11220

41613
~42386

-26
26

-26
26

-26
26

114
-4970

4870
-5845

-5845
3968

-3968
2091

-2091
214

-214
-1663

1663
-3540

3540
-5417

-5417
4668

-4668
114

FC

57
-57

57
-57

26
-26

-113
113

-113
113

-113
113

-22
22

~22
22

22
--22

22
-22

22
-22

22
-22

22
-22

22
-22

-22
22

-22
22

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE

LOCAL MOMENTS (FT-LB)

MA

-2774
2774

-2774

2774

1080
-1080

348
-348

348
-348

348
-348

348
-368

368
-128

128
. -128

128
-128

128
-128

128
-128

128
-128

128
-128

128
680

-680

1135

MB

912
-983

283
-1211

-1058
769

20367
-19737

19737
-19106

19106

-18476

205
156

~-156
425

425
-530

530
-636

636
-741

741
-B847

847
-953

~ 953
-1058

-1058
893

-893
205

MC

-5009
5985

-5985
12091

-42844
-93819

114186
- 0
-1279
1135

-1135
991

-991
848

18494
-10749

10749
5085

5085
-28751

28751
-43362

43362
-48921

48921
-45426

45426
-32878

32878
-11276

-11276
-3499

3499
-10805

STRESS (PSI

.75IM/Z
149.
171.

24.
45,

283.
620.

758.
0.

349.
338.

338.
327.

327.
316.

483,
281.

281.
133.

87.
491.

491.
741.

741.
8136.

836.
776.

776.
562.

562.
193.

296.
96.

96.
284.

STRESS
INT.FAC.
(1)

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

2.038
2.038

2.038
2.038

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

2.038
2.038

2.038
2.038

234
FLEX. FLEX. CODE
IN OUT AND
PLANE PLANE CLASS
1.000 1.000 B31S7:
1.000 1.000
1.000 1.000 B31S7:
1,000 1.000
1.000 1.000 B31S7:
1.000 1.000
1.000 1.000 B31S7:
1.000 1.000
1.000 1.000 B31S7:
1.000 1.000
1.000 1.000 B31S7:
1.000 1.000
1.000 1.000 B31S7:
1.000 1.000
5.622 5.622 B31S7:
5.622 5.622
5.622 5.622 B31S57:
5.622 5.622
1.000 1.000 B31S7:
1.000 1.000
1.000 1.000 B31S7:
1.000 1.000
1.000 1.000 B31S7:
1.000 1.000
1.000 1.000 B31S7:
1.000 1.000
1.000 1.000 B31S7:
1.000 1.000
1.000 1.000 B31§7:
1.000 1.000
5.622 5.622 B31S7:
5.622 5.622
5.622 5.622 B31S87:
5.622 5.622
2
> n
NN
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T
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1-1

ELEMENT TYPE/TITLE

FROM
TO
GC4 E
GC4A

GC4A
GCAB

GC4B
GCAC

GC4C
- GC4D

GC4D
GC4E

GC4E
GCAF

GCAF
GC4AG

GC4G
GCS

nns
nos

nna
D07

D07
DO7A

D07A
DO7B

DO7B
D10

D10
D1o

D1o
p1o

mT W D

s}

Dio
D15

D15
D15A

TNGT

TNGT

‘TNGT

TNGT

TNGT

TNGT

TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
BEND
REND
TNGT

TNGT

FA

-7557
9292

-9292
111027

-11027
12762

-12762
14498

-14498
16233

-16233
17968

-17968
19703

-19703

21438

10
-10

10
-10

1299
~-124

124
1051

-1051
2226

-2226
2080

-2080
-10
10
-10

10
-10

LOCAL FORCES (LB)Y

F'B .

26
-26

26
-26

26
-26

26
-26

26
-26

26
-26

26
-26

26
-26

-10754
9429

646

-2870°

10
-10

10
-10

10
-10

10
-2094

2094
-3676

3676
~4233

-4005
1821

FC

-113
113

-113
113

-113
113

-113
113

-113
113

-113
113

-113
113

-113
113

35
-35

35
-35

35
-35

35
-35

35
-35

35

-35

35
-35

35
-35

35
-35

STRESSES AND LOCAL FORCES AND MOMENTS

LOCAL

-1135
1135

-1135
1135

-1135
1135

-1135
1135

-1135
1135

-1135
1135

-1135
1135

-1135
1135

3162
-3162

3162
-3162

1344
-1344

1344

-1344

1344
-1344

1344
-3522

3522
-3703

3703
-3703

3703
-3703

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE

MOMENTS (FT-LB)

MR

~10791
11297

~11297
11802

~-11802
12307

~12307
12813

~12813
13318

-13318
13824

-13824
14329

~-14329
14834

-1775
1614

-1614
1344

3162
-3305

3305
-3448

3448
-3591

3591
-1669

1669
1231

-1231
1164

-1164
898

t

MC

-580
636

-696
811

-811
926

~926
1041

-1041
1156

-1156
1272

-1272
1387

-1387
1502

29688
17405

17405
-3634

3634
-3593

3593
-3552

3552
-3512

3512
-915

915
6754

-6754
14519

14519
-7882

STRESS (PSI

.75IM/Z
186,
194.

194.
203.
203.
212.

212.
220,

220.
229,

229,
238,

238.
247,

247,
255,

767.
455.

455.
711.

711,
130.

130.
131.

131.
133.

235.
181.

181.
353,

200.
385.

385.
224,

STRESS
- INT.FAC,

()

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1.080
1.
1
7
7
1
1
1
1
1
2
2
2
2
1
1
1
1

000

.000
.400

.400
.000

.000
.000

.000
000
.356
.356

.356
.356

.000
.000

.000
.000

235
FLEX. FLEX. CODE

IN OUT  AND
PLANE PLANE CLASS
1.000 1.000 B3i1S7
1.000 1.000
1.000 1.000 B31iS7
1.000 1.000
1.006 1.000 B31S7 -
1.000 1.000
1.000 1.000 B3187
1.000 1.000
1.000 1.000 B3187
1.000  1.000
1.000 1.000 B31S7
1.000 1.000
1.0600 1.000 B31S7
1.0060 1.000
1.000 1.000 B3187
1.000 1.000
1.000 1.000 B31S7
1.000 1.000
1.000 1.000 B31S7
1.000 1.000
1.000 1.000 B31S7
1.000 1.000
1.000 1.000 B31S7
1.000 1.000
1.000 1.000 B31S7
1.000 1.000
6.986 6.986 B31S7
6.986 6.986
6.986 6.986 B31S7
6.986 6.986
1.000 1.000 B31S7.
1.000 1.000
1.000 1.000 B31S7.
1.000 _ 1.000.
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1-1

ELEMENT TYPE/TITLE

FROM
TO

D15A
D15B

D15B
D15C

D15C
D20

D20
D20A

D20A
D25

D25
D30

D30
D30

D30
D30

m m2 2w W

D30
D30A

D30A
D33

D33
D35

D35
D35A

D35A
D35B

D35B
D3sc

D35C
D40
D40
D40A

D40A
D40B

TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
BEND
BEND
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT

TNGT

FA

10
-10

10
-10

10
~10

10
-10

10
~10

10
~-10

10
-31

31
-35

35
-35

35
-35

38
-35

35
-35

35
-35

35
~-35

35
-35

"~ 35

~35

35
-35

FB

-1821
-362

362
-2545

2545
-4729

-2882
704

-704
-1502

-4232
4043

35
-17

17
10

2594
-1402

1402
-210

210
1198

1666
121

-121
1908

-1908
3695

-3695
5482

5333
-3536

3536
-1739

LOCAL FORCES (LB)

FC

35
-35

35
-35

35
-35

3s
-35

35
-35

35
-35

4043
-3318

3318
-2594

10
-10

10
-10

10
-10

10
-10

10
-10

10
-10

10
-10

10
-10

10
-10

STRESSES AND LOCAL FORCES AND MOMENTS

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422

LOCAL MOMENTS (FT-LB)

MA

3703
-3703

3703
-3703

3703
-3703

3703
-3703

3703
-3703

3703
-3703

3703

2419

-2419
807

-807
807

-807
807

-807
807

-807
807

-807
807

-807 .

807

-807
807

-807
807

-807
807

MB

-898
633

-633°

367

-367
102

-102
-163

163
-432
432
-455

-12236
2857

-2857
-6438

-535
494

-494
452

~-452
403

-403
342

-342
280

-280
218

-218
156

-156
93

-93
31

MC

7882
-13494

13494
-2315

2315
25653

-25653
11895

-11895
14994

-14994
12236

-455
525

-525
535

' -6438
14825

-14825
18208

-18208
15760

-15760
20623

-20623
14238

-14238
-3395

3395

-32276

32276

-4201
4201

12494 .

STRESS (PSI.

.75IM/2Z
224.
359,

359.
- 112.

112.
664.

664 .
318.

319.
396.

396.
328.

579.
171.

171.
295.

167.
381.

381.

467. -

467.
405.

405 .
529.

529.
366.

366.
90.

90.
828.

828.
110.

110.
321.

STRESS
INT.FAC.
()

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

2.356
2.356

2.356
2.356

1.000
1.000

‘1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

PAGE

FLEX.
ouT
PLANE

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.986
.986

.986
.986

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
000

.000
1.000

.

H OHH MHH HE HE B RP R R A AR HE HE HE HE HRe e

VY I' / '33'7

236

CObE
AND
CLASS
B31S7:
B3157.
B31S7:
B31S7:
B31S87:
B31S7.
B31s7
B31S7.
B31s7.
B3lS74=
B3157.?
B3157,;
B31S7.
B3157.
B31S87.
B3187.

B3187:



1-1

ELEMENT TYPE/TITLE

FROM
TO

D40B
D40C

D40C
D40D

D40D
D40OE

D4OE
D4s

D45
D45A

D45A
D45B

D45B
D4sC

DASC
P45D

D45D
D4SE

D45SE
Dso

ns50
DS0A

DSOA
D&NR

DSOB
DAOC

D50C
D50D

D50D
D50E

D50E
D55.

D55
DA

TNGT

TNGT

TNGT

TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
TNGf
TNGT

TNGT

TNGT
TNGT
TNGT

TNGT

STRESSES AND LOCAIL FORCES AND

FA

35
-35

35
.. =35

35
-35

© 35
-35

35
-35

35
-35

35
-35

35
-35

35
-35

35
-35

35
-35

35
-35

35
-35

35
-35

35
-35

35

-35

35
-35

LOCAL FORCES (LB)

FB

1739
59

-59
1856

-1856
3654

-3654
5451

5393
-3599

3599
-1805

1805
-11

11
1783

-1783
3577

-3577
5371

5987
-4384

4384
-2781

2781
-1178

1178
424

-424
2027

-2027
3630

-3630
4776

FC

10
-10

10 -

-10
10

- =10
- 10 -

-10

10
-10

10
-10

10
-10

10
-10

10
-10

10
-10
10
-10

10
-10

10
-10

10
-10

- 10
-10

10
-10

10
-10

MOMENTS

LOCAL MOMENTS (FT-LB)

MA

-807
- 807

-807
807

-807
807

-807
807

-807
807

-807

807

-807
807

-807
807

-807
807

-807
807

-807
807

-807
807

-807
807

-807
807

-807
807

-807
807

-807
807

MB

-31
-31

31
-93

.93
-156

156
-218

218
-280

280
-342

342
-404

404
-467

467
-529
529
-591

591
-646

646
-702

702
-758

758
-813

813
-869

869
-924

924
-964

MC

-12494
17812

-17812
11750

-11750
-5690

5690
-34509

34509
-6100

6100
10973

-10973
16712

-16712
11115

-11115

-5817

5817
-34083

34083
-4805

4805
15423

-15423
26601

-26601
28729

-28729
21808

-21808
58137

-5837
-11130

STRESS (PSI

.75IM/2
321.
4s57.

457. -
302,

302.
147.

147.
88S.

885.
158.

158.
282.

282.
429.

429,
286.

286.
151.

151.
874.

874.
126.

126.
396.

396.
682.

682.
737.

737.
560.

560.
153.

153.
287,

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422

 STRESS
INT. FAC.
(1)

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
'1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

PAGE 237
FLEX. FLEX. CODE
IN OUT AND

PLANE PLANE CLASS
1.000 1.000 B31S7
1.000 1.000
1.000 1.000 B31S7
1.000 1.000
1.000 1.000 B31S7
1.000 1.000
1.000 1.000 B31S7
1.000 1.000
1.000 1.000 B31S7
1.000 1.000
1.000 1.000 B3187
1.000 1.000
1.000 1.000 B31S7
1.000 1.000
1.000 1.000 B31S7
1.000 1.000
1.000 1.000 B31S7
1.000 1.000
1.000 1.000 B31S§7
1.000 1.000
1.000 1.000 B31S7
1.000 1.000
1.000 1.000 B31S7
1.000 1.000
1.000 1.000 B3157
1.000 1.000
1.000 1.000 B31S7
1.000 1.000
1.000 1.000 B31S7
1.000 1.000
1.000 1.000 B31§7
1.000 1.000
1.000 1.000 B31S7
1.000 1.000 .
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1-1

ELEMENT TYPE/TITLE

FROM
TO

D60
D65

D65
D65

D65
D65

D65
D65A

H HMX W o

D6ESA
D70

D70
D70A

D70A
D70B

D70B
D70C

D70C
D75

D75
D75A

D75A
D75B

D75B
D8o

D80
D8s

D85S
D85

D85
D8s

D85
D90

D90
D35

0 WM 2w W

TNGT

BEND

BEND

TNGT

TNGT

TNGT

TNGT

TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
BEND
BEND
TNGT

TNGT

STRESSES AND LOCAL FORCES AND MOMENTS. ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 238
LOCAL FORCES (LB) LOCAL MOMENTS (FT-LB) STRESS (PSI ) STRESS FLEX. FLEX. CODE
) .75IM/2 INT.FAC. IN OUT  AND
FA . FB FC MA MB MC (1) PLANE PLANE CLASS
3s 1797 10 -807 964 11130 287. 1.000 1.000 1.000 B31S7
-35 -1659 -10 807 -969 -10293 266, 1.000 1.000- 1.000
35 10 ~-1659 -807 10293 -969 470, 2.356 6.986 6.986 B311S7
-31 17 934 -5363 -4914 958 332, 2.356° 6.986 6.986
31 -17 -934 5363 4914 - -958 332, 2.356 6.986 6.986 B31S7
-10 35 210 -6612 1586 888 311. 2.356 6.986 6.986
10 -210 35 6612 -888 1586 176. 1.000 1.000 1.000 B31§7
-10 -394 -35 -6612 815 -1391 174. 1.000 1.000 1.000
10 394 35 6612 -815 1391 174, .1.000 1.000 1.000 B3187
-10 -997 -35 -6612 742 86 171. 1.000 1.000 1.000
"10 -3221 35 6612 -742 -86 171. 1.000 1.000 1.000 B31S7
-10 1748 -35 -6612 " 563 -12800 370. 1.000 1.000 1.000
10 -1748 35 6612 -563 12800 370. 1.000 1.000 1.000 B31S7
-10 276 -35 -6612 384 -18049 493, 1.000 1.000 1.000
10 -276 35 6612 -384 18049 493, 1.000 1.000 1.000 B31S7
-10 -1196 -35 -6612 205 -15663 436. 1.000 1.000 1.000
10 1196 35 6612 -205 15663 436, 1.000 1.000 1.000 B31S7
-10 -2669 -35 -6612 25 -5640 223. 1.000 1.000 1.000
10 -2256 35 6612 -25 5640 223, 1.000 1.000 1.000 B31S7
-10 515 -35 -6612 -186 ~14139 400. 1.000 1.000 1.000
10 -515 35 6612 186 14139 400. 1.000 1.000 1.000 BR31S7
-10 -1226 -35 -6612 -398 -11957 350, 1.000 1.000 1.000
10 1226 35 6612 398 11957 350. i.o000 1.000 1.000 B31S7
-10 -2968 -35 -6612 -610 907 172. 1.000 1.000 1.000
10 - -94 35 6612 610 -907 172. 1.000 1.000 1.000 B31S7
-10 =717 -35 -6612 -708 1796 177. 1.000 1.000 1.000
10 -35 717 6612 1796 708 312. 2.356 6.986 6.986 B31S7
17 31 -1441 -6863 880 -797 315, 2.356 6.986 6.986
-17 -31 1441 6863 -880 797 315, 2.356 6.986 6.986 B3157
35 10 -2166 -5837 1284 -853 273. 2.356 6.986 6.986
-35 2166 10 5837 853 1284 155, 1.000 1.000 1.000 B31S7
35 -2627 -10 -5837 -869 2611 232, 1.871 1.000 1.000
-75 4352 -59 3953 1290 2597 17s6. 1.871 1.000 1.000 B31S7
75 -5306 59 -3953 -1093 13625 365, 1.000 1.000 _ 1.000
| 2 %
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1-1

ET.EMENT TYPE/TITLE

FROM
TO

D95
D96

D96
DSV

DSV
D97

D97
M54

D97
GD1

GD1
cvs

GD1
GD1A

GD1A
GD1B

GD1RB
GD2

GDN2
GD2

GD2
GNn2

m mX 2w D

GD2
GD2A

GD2A
GD2B

GD2B
GD2C

GD2C
GN2D

GD2D
GD2E

GD2E
Gh4 B

TNGT

TNGT

TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
BEND
BEND
TNGT
TNGT
TNGT
TNGT
TNGT

TNGT

STRESSES AND LOCAI, FORCES AND

FA

-75
75

-75
75

-75
75

-16145
13687

-14505
12340

-12340
10175

-10175

8010

-8010
5042

-5042
190

-190
190

-190
190

-190
190

-190
190

-190
190

-190
190

LOCAL FORCES (LB)

FB

163
-2261

2261
-2545

2545
-3682

-76966
77996

-12994
10980

41659
-42432

242
-242

242
-242

242
~-242

-190
-4773

4773
-5870

-5870
3993

-3993
2116

-2116
239

-239
-1639

1639
-3516

3516
-5393

FC

-59
59

-59
59

-59
59

0
0

-242
242

181
-181

181
-181

181
-181

236
-236

236
-236

-236
236

-236
236

-236
236

-236
236

-236
236

-236
236

MOMENTS ME101/N2 PECO/553967 (QBR2422) 09/26/03 QB2422 PAGE 239
LOCAL MOMENTS (FT-LB) STRESS (PSI STRESS FLEX. FLEX. CODE
.75IM/2 INT.FAC. IN ourT AND
MA MB MC (1) PLANE PLANE CLASS
3953 1093 -13625 '365. 1.000 1.000 1.000 B31S7:
-3953 -660 22583 588. 1.000 1.000 1.000
3953 660 -22583 588. 1.000 1.000 1.000 B31S7:
-3953 -601 24986 649, 1.000 1.000 1.000
3953 601 -24986 S1. 1.000 1.000 1.000 B31S87:
-3953 -367 37440 136. 1.000 1.000 - 1.000 )
0 0 -280870 1014. 1.000 1.000 1.000 B3187:
0 0 0 0. 1.000 1.000 1.000
2075 10008 -36180 248. 1.000 1.000 1.000 B31S7:
-2075 -7298 -97795 648. 1.000 1.000 1.000
o] 0 114311 755. 1.000 1.000 1.000 B31S87:
0 0 0 0. 1.000 1.000 1.000
6230 16516 4330 310. 1.000 1.000 1.000 B31S7:
-6230 17521 -2981 322. 1.000 1.000 1.000
6230 17521 2981 322. 1.000 1.000 1.000 B31S7!
-6230 18526 -1632 335. 1.000 1.000 1.000
6230 18526 1632 335. 1.000 1.000 1.000 B31S7:
-6230 19531 -283 350. 1.000 1.000 1.000
6230 -1008 19508 535. 2.038 5.622 5.622 B31S87.
-3934 4535 -12489 362. 2.038 5.622 5.622
3934 -4535 12489 -362. 2,038 5.622 5.622 B31S7:
183 5405 3097 163. 2.038 5.622 5.622
-183 5405 - 3097 106. 1.000 1.000 1.000 B31S7:.
- 183 -4269 -26885 465. 1.000 1.000 1.000
-183 4269 26885 465. 1.000 1.000 1.000 B31S57:
183 -3132 -41618 713. 1.000 1.000 1.000
-183 '3132 41619 713. 1.000 1.000 1.000 R3157:
183 -1996 -47297 809. 1.000 1.000 1.000
-183 1996 47297 809. 1.000 -1.000 1.000 B31G7:
183 -859 -43920 750. 1.000 1.000 1.000
-183 859 43920 750. 1.000 1.000 1.000 B31S7
183 277 -31488 538. 1.000 1.000 1.000
-183 -277 31488 538. 1.000 1.000 1.000 B31S7.
183 1414 -10001 173. 1.000 1.000 1.000
o™~
2%
™S A
N—-—
s \
-~ -
g ™
[® )

4
i




1-1

ELEMENT TYPE/TITLE

FROM
TO

GD4
GD4

GD4
GD4

M X Xw

GD4
GD4A

GD4A
GD4B

GD4B
GD4C

 GD4C
GD4D

GD4D
GD4E

GD4E
GD4F

GDAF
GD4G

GDAG
GD5 '

GD5
GDS

GDS
GDS

m [ 2w w

GDS
GDé

A90
105

105
105

105
105

105
105A

m mX 2w W

BEND
BEND
TNGT

TNGT

© TNGT

TNGT

TNGT

TNGT

TNGT

TNGT
BEND
BEND
TNGT
TNGT
BEND
-

TNGT

STRESSES AND LOCAL FORCES AND MOMENTS

FA

-190
4704

-4704
7533

-7533
9734

-9734
11936

-11936
14137

-14137
16338

-16338
18540

-18540
20741

-20741
22942

-22942
25144

-25144
18455

-18455
242

-242
242

-486
589

-589
501

-501
-52

52
-52

LOCAL FORCES (LB)

FB

~5393
4436

~4436
-190

-242
242

-242
242

~-242
242

-242
242

-242
242

-242
242

-242
242

-242
242

-243
-18112

18112
-26570

26570
-26830

52
-52

52
-574

574

930
-1356

FC

236
-236

236
-236

181
-181

181
-181

181
-181

181
-181

181
-181

181
-181

181
-181

181
-181

181
-181

181
-181

181
-181

-56
56

-56
56

-56
56

-56

56

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422

LOCAL MOMENTS (FT-LB) -

MA

-183
-1112

1112
-2239

2219
-2239

2239
-2239

2239
-2239

2239
-2239

2239
-2239

2239
-2239

2239
-2239

2239
-2239

2239
264

-264
2364

-2364
2364

-695
695

-695
1049

-1049
846

-846
846

MB

1414
-1712

1712

-1008

-10963
9941

-9941
8919

-8919
7897

-7897
6875

-687S
5853

-5853
4830

-4830
3808

-3808
2786

-2786
3255

-3255
1817

-1817
1697

-700
747

-747
107

-107
-596

596
-402

MC

-10001
-4404

4404
-10933
602
-1973

1973
-3345

3345
-4716

4716
-6088

€088
-7460

7460
-8831

8831
-10203

10203
-11574

11574

5531

-5531
48648

-48648
66448

1223
-1180

1180

-7157

757
321

-321
4251

STRESS (PSI’
.75IM/Z

264.
127.

127.
293.

191.
177.

177.
167.

167.
162.

162,
i6l.

161.
166.

166.
176.

176.
190.

190.

207.

414.
220.

220.
1667.

833.
1136.

202.
181.

242,
201.

201.
168.

126.
505.

)

STRESS
INT.FAC.
(1)

.038
.038
.038
.038

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.670
.670

.670
.670

.000
.000

.871
.000

.782
.782

.782
.182

1.000
1.000

HHE HE HRE BE NN NN HE HE HRE R B R B HE DD NN

PAGE

240
FLEX. FLEX. CODE
IN OUT  AND
PLANE PLANE CLASS
5.622 5.622 B31S7
5.622 5.622
5.622 5.622 B31S7
5.622 5.622
1.000 1.000 B3187
1.000 1.000
1.000 1.000 B3187
1.000 1.000
1.000  1.000 B31S7:
1.000 1.000
1.000 1.000 B31S7:
1.000 1.000
1.000 1.000 B31S7:
1.000 1.000
1.000 1.000 B31S7
1.000 1.000
1.000 1.000 B31S7
1.000 1.000
1.000 1.000.B31S7
1.000 1.000
8.433  8.433 B31S7
8.433 8.433
8.433  8.433 B31S7:
8.433 8.433
1.000 1.000 B31S7:
1.000 1.000
1.000 1.000 B31S7:
1.000 1.000
4.598 4.598 B31S7:
4.598 4.598
4.598 4.598 B31S7:
4.598 4.598 _
1.000 1.000 B31S7:
1.000 1.000
> 5
] 72
N e
- ) J
~



1-1

ELEMENT TYPE/TITLE

FROM
TO

105A
110

110
110A

110A

115

115
115A

115A
115B

115B
120

120
120A

120A
120B

120B
120C

120C
125

125
130

130
130

[P w

130
130

130
133

132
133

X2 X owm m

133
135

135
140

TNGT

TNGT

TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
BEND
BEND
TNGT
BEND
BEND

TNGT

STRESSES AND LOCAL FORCES AND MOMENTS

FA

52
-52

52
-52

52
-52

-107
107

-107
107

-107
107

-107
107

-107
107

-107
107

-107
107

-107
107

-107
77

-77

-1

-1

-75

75
-107

107
-107

LOCAL FORCES (LB)

FB

1356
-1783

-1404
754

-56
56
-1

1148
-2194

2194
-3240

-2650
1661

-1661
671

-671
-318

318
-1308

-1940
1345

-1
-75

75
~-107

-663
518

107
-77

77
-1

63
-15

FC

-56
56

-56
56

754
-104

-102
1148
-1
-1
-1
-1
-1
-1

-1

-1345
1004

-1004
663

-107
107

-518
290

-290
63

-1

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE

LOCAL MOMENTS (FT-LB)

MA

-846
846

-B46
846

-846
846

-1141
1141

-1141
1141

-1141
1141

-1141
1141

-1141
1141

-1141
1141

-1141
1141

-1141
1141

-1141
2308

-2308
3445

-3445
3445

-3445
3585

-3585
1879

-1879
1879

MB

402
-208

208
88

-3995
1749

9309

-5922

66
-73

73
-79

79
-B6

86
-92

92
-98

98
-105

105
-109

-977
1737

-1737
908

-130
211

-1350
-1060

1060
-3103

374
-374

MC

-4251
9647

-9647
3995

88
-384

-59
66

5922
3130

-3130
17847

-17847
6800

-6800
825

-825
-79

79
4088

-4088
-977

109
-40

40
130

908
-13s0

-211
328

-325
374

3103
-3093

STRESS (PSI
.75IM/2Z

505.
1124.

1124.
474.

474,
202.

576.
338.

338.
187.

187.
1002.

1002.
386.

386.
79,

79.
64.

64.
1070.

1070.
84.

115.
221,

221.
273,

200.
208.

371.
376.

376.
365.

204.
204.

)

STRESS

INT.FAC.

T Y I R Y R O O S Y e Y i

(el S SHEN S ) S Y e

(1)

.000
.000

.000
.000

.000
.461

.461
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000
.000
000

.821
.821

.821
.821

.000
.000

.386
.386

.386
.386

.000
.000

[N =N B BN [ R e T el el T ol o S o ol o B ol R el e Sl o

7L

vy I

FLEX.
ouT
PLANE

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

I = e - e N T R Y R

.000
.000

.000
.000

.000
.000

.000
.000

.747
.747

.747
.747

.000
.000

.121
.121

.121
.121

N NN M B B e R e e

1.000
.000

[
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CODE
AND
CLASS
B31S7:
B3187:
B31S87:
B31S7:
B31S7:
B31§7:
B3157:
B3157.
B31S7:
B31S7:
B31S7:
B31S7:
B31S7:
B31S7:
B31S7:

B31S7:

B3187:



1-1

ELEMENT TYPE/TITLE
FROM -

TO

140
144

144
145

145
146

146
147

147
150

150
155

155
155

155
160

160
160

160
160

m mx Iw oo mX X

- 160
165

165
165A

165A
1658

165B
165C

165C
170

170
175

175
180

TNGT

. TNGT

TNGT
TNGT
TNGT
BEND
BEND
TNGT
BEND
BEND
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT

TNGT

STRESSES AND LOCAL FORCES AND MOMENTS

FA

107
-107

107
-107

107
-107

107
-107

107
-107

107
-323

323
-443

443
-161

161
-108

108
-107

107
-107

107
-107

107
-107

107
-107

107
-107

68
-68

68
-68

LOCAL FORCES (LB)

FB

15
130

-130
8881

17928
20093

9945
. -1194

1194
-1137

649
-499

499
-293

799
-158

-10
-19

19
-74

-131
659

3345
-2247

2247
-1149

1149
-51

-1
-40
40

-2215
2918

FC

1
-1

1l
-1

1
-1

1.

-1

1
-1

-933
840

-840
747

-67
67

171
-32

32

108

-1

-1

-1

-1

51
1047

-1829
2215

40
-40

ME101/N2

PECO/S53967 (QB2422) 09/26/03 QB2422

LOCAL MOMENTS (FT-LB)

MA MB
-1879 374
1879 -375
-1879 375
1879 -378
-1879 378
1879 =391
-1879 391
1879 -394
-1879 394
1879 -395
-1879 9742
-1880 -9214
1880 9214
-5164 ~7344
5164 -1880
-5164 2124
5163 -5680
-2625 7134
2625 -7134
300 7630
-300 79
300 -82
-300 82
300 -89
-300 89
300 -96
-300 926
300 ~103
-300 18656
300 -15823
864 16151
-864 -12107
864 ~270
-864 43

MC

3093
-3137

3137
-14025

14025
-25392

25392
-11933

11933
-11586

6285
-5943

- 5943
-5709

9110
-7375%

-5162

5163

-5163
5203

9235
-10316

10316
5587

- -5587
15244

-15244
18656

103
-110

-351
270

-12107
-2437

STRESS (PSI
.751IM/2Z

204,
206,

206,
793.

793.
1426.

1426.
677.

677.
658.

1177.
1115.

1115.
1066.

596.
518.

707.
703.

703.
707.

518.
578.

578.
313.

313.
854.

854.
1045.

1045S.
972,

993,
1020.

2113.
300.

)

STRESS
INT.FAC.
(1)

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

2.386
2.386

2.386
2.386

1.000
1.000

1.821
1.821

1.821
1.821

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.461

1.461
2.000

2.000
1.000

FLEX.
IN
PLANE

.000
.000

.000
.000

.000
.000

000
.000

.000
.000

.121
121

.121
.121

.000
.000

.747
.747

.747
.747

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

HH HH RBH HE HHE RBH HH &8 B8R HE O NN MR HE B R e

"l

't d
V7

PAGE 242

FLEX.
ouT
PLANE

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.121
-121

.121
.121

.000
.000

. 747
.747

.747
.747

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000
.000
.000

.000
.000

O O T T T N T N N N T I e s

N
.

‘-

CODE
AND
CLASS
B31S7
B31§7
B31§7
B3187
B31§7
B31S7
B3187
B31S7
B31S7
B3157
B31S7
B31S7
B31S7
B3187.
B31S7.

B31S7.

B31s7.



1-1

ELEMENT TYPE/TITLE

FROM
TO

180
230

230
230

230
230

230
230A

230A
235

235
235

235
235

mzx 2w w

235
D30

m

115
240

240
240A

2400
245

245
245

245
245s

245
250

250
255

255
255

255
255

mx 2w w

M WmE 2w o

m M IW o

TNGT
BEND
BEND
TNGT
TNGT

BEND

BEND

" TNGT

TNGT

TNGT

TNGT

BEND

BEND

TNGT

TNGT

BEND

BEND

STRESSES AND LOCAL FORCES AND MOMENTS

FA

68
-68

68
-77

77
-40

40
-40

40
-40

- 40
-886

886
-1383

1383
-1725

-51
51

-51
51

-51
51

-51
73

~-73
53

-53
53

-53
53

-53
~23

23
-256

LOCAL FORCES (LB)

FB

382
63

40
20

-20
68

-404
723

-723
1042

1042
-829

829
40

40
-40

53
-53

-180
754

-754
1328

-53

- -51

-1669
1907

796
-85

-85
-98

98
-53

FC

40
-40

63
233

233
-404

-68
68

-68
68

68
-68

68
-68

-68
68

206
180

-53
53

-53
53

1328
-1498

1498
-1669

51
-51

51
-51

-51
51

-51
51

ME101/N2

PECO/553967 (QB2422) 09/26/03 QB2422

LOCAL MOMENTS (FT-LB)

MA

864
-864

864

-1992

1992
-2193

2193
-2193

2193
-2193

2193

- -1799

1799
422

422
-422

608
-608

608
-608

608
-608

608
-69

69
-1026

1026
-1026

‘1026
-1026

1026
-532

532
325

MB

-43
-100

1866
-897

897
374

51
126

-126
302

302
1252

1252
2073

2073 .

1884

8463
8488

338
-94

94
150

1515
-253

253
2095

-154
56

-56
-236

-236
955

-955
1115

MC

2437
-1866

-100
115

-115
51

-374
-1076

1076
-3347

-3347
4716

-4716
5318

5318
-5207

444
-338

-8488
6328

-6328
1515

150
-190

190
-154

2095
-5522

5522
-3000

-3000
3022

-3022
3161

STRESS (PSI

. 75IM/2
300.
239.

319,
339.

339,
345,

258.
284.

284.
466.

622.
807.

807.
888.

664 .
714.

522.
716.

1l482.
738.

738.
190.

254.
50.

50.
363.

271.
652,

652.
369.

493,
498.

498.
522.

1.
1.

.782
.782

.782
.782

.000
.000

.000
.000

.782
.782

I Y O o S ] N T N S ) I S N S S = o

STRESS
INT.FAC.

(1)

000
000

.782
.782

.000
.871

.461
.000

.000
.000

.000
.000

.782
.782

.782
.782

.000
.000

.000
.000

.782
.782

.782
.782

N N N N N T N N N T O O S N O e

FLEX.

IN

PLANE

.000
.000

.598
.598

.598
.598

.000
.000

.000
.000

.598
.598

.598
.598

.000
.000

.000
.000

.000
.000

.000
.000

.598
.598

.598
.598

.000
.000

.000
.000

.598
.598

.598
.598

PAGE
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FLEX.

ouT

CODE
AND

PLANE CLASS

N N N N N T = Iy W RV - N ey

Bpa bd e e D Bd e e

.Drj

.000
.000

.598
.598

.598
.598

.000
.000

.000
.000

.598
.598

.598
.598

.000
.000

.000
.000

.000
. 000

.000
.000

.598
.598

.598
.598

.000
.000

.000
.000

.598
.598

.598
.598

B3157

B31S7

B31s7

B31S7

B31Ss7

B31S87

B31S7

B31S7

B31S57

B3157

B31s7

B31Ss7

B31s7

B31S87

B31S87

B31S37

B31S87



1-1

WTO02

ELEMENT TYPE/TITLE

FROM
TO
255 E

C90

170
170A

170A
170B

170B
260

260
260

260
260

260
B90

B97
501

m mT W w

501
A97

Cc97
MS2

‘MS2
B97

D97
500

S00
Cc97

A07
ARS

BO7
BRS

C07
CRS

D07
DR5

LA 2

TNGT

TNGT

'TNGT

TNGT
BEND
BEND
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
TNGT
T&GT
TNGT
TNGT

TNGT
AT THE

FA

256
-360

-39
39

-39
39

-39
39

-39
-847

847
-1407

1407
-1749

183
-183

-1198
1198

215
-215

7544
~7544

184
-184

1501
-1501

5438
--6065

4799
-5426

4228
-4854

4169
-4796
MEMBER END 175

FB

-S3
53

39
-39

166
450
-450
1066

1066
-902

902
-39

-39
39

-29018
29018

-28993
28993

130677 .

130677

133076
133076

27639
-27639

27598
-27598

00 0O OO

oo

OF ELEMENT FROM 1

LOCAL FORCES (LB)

FC

51
-51

782
-166

-39
39

-39
39

39
-39

39
-39

-39
39

83
-83

86
-86

-29
29

56
-56

-106
106

-86
86

0

0
0
0
0
0
0
0
7

5

STRESSES AND LOCAL FORCES AND MOMENTS

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE

LOCAL MOMENTS (FT-LB)

MA

-325
325

328
-328

328
-328

328
-328

328
-336

336
-188

188
-188

-17649
17649

-19904
19904

19004
-19004

-23019
23018

-1260
1260

-21113
21113

o0 00 00 ©Oo

TO 180

MB
1115
21157

-1164
-1187

267
-74

74
118

119
99

-99
260

260
-152

-8486
8215

-7276
6977

-7182
7277

8557
-8727

-7581
7926

-6935
7237

QO OO0 OO0 OO

MC

3161
-3205
461
-267

-1187
481

~-481
-3285

-3285
4724

-4724
5436

5436
-5543

63990
-158297

158075
-259675

882138
336464

336183
66852

270490
-180665

179473
-82201

00O 00 OO0 oo

MAX. STRESS (PSI

)

Is

STRESS (PSI )
.75IM/2Z

391.
440.

132.
146.

146.
68.

68.
383,

512.
735.

735.
845S.

632.
713.

242.
576.

576.
941.

327.
1217.

1217.
257.

977.
653.

653.
308.

oo oo oo oo

2113,

T S P o B g e L = o T = e Y ey e e Y e N ) N

STRESS
INT.FAC.

(1)

.000
.871

.461
.000

.000

000

.000
.000

.782
.782

.782

.

782

.000
.871

.000
.000

.000
.000

.000
.000

.000

.000

.000
.000

.000
.000

.400
.000

.400
.000

.400
.000

.400
.000

FLEX.
IN
PLANE

.000
.000

.000
.000

.000
.000

.000
.000

.598
.598

.598
.598

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

T T . T T e S S Y I

509 v

J)’J

FLEX.
ouT
PLANE

.000
.000

.000
.000

.000
.000

.000
.000

.598
.598

.598
.598

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

.000
.000

[ O L S o e e ol e o N e A o R S B R I el ol
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CODE
AND
CLASS
B31Ss7
83137
B31S7
B31S7
B31s57
B31$%
B31S7
B3157
B31S7
B31s7
B31S57
B31S7
B31S7
B3157
B31S7

B31S87

B31S7



1-1
TITLE

RESTRAINT LOAD SUMMARY

: U3 MAIN STEAM LINES 0/C

PROJECT NUMBER 03-00525
PROBLEM NUMBER 1-1
USER ' KAZOUN
LOAD CASE
GLOBAL FORCES (LB)
DQEA TYPE LOAD TITLE - FX FY
AO5 '~ ANC X-7A
WTO1 -6. -10243.
WTO02 -9, -10129.
THRMO1 -638. 20416.
Al5 SPR 1DB-H1
WTO1 0. -5.
WTO02 0. -8.
THRMO1
A20 SPR 1DB-H2 :
WTO1 0. -30.
- WTO02 0. -35.
THRMO1
A35 RAD 1DB-H3
: WTO1 0. -1865.
“WTO02 0. -2160.
THRMO1 0. 1726.
A40 RAD 1DB-H4
WT01 0. -8561.
WTO02 0. -8533.
THRMO1 0. -470.
A45 RAD 1DB-HS )
WTO1 0. -11154.
WT02 0. -10944.
THRMO1 0. 51.
ASO0 RAD 1GB-H6
WTO1 0. -10549.
WTO02 0. -11352.
THRMO1 0. -85,
AS5S5 RAD 1DB-H7
WTO01 0. -10817.
WTO02 0. -8167.
THRMO1 0. 137.
A70 RAD 1DB-H9
WTO1 0. -5733.
WT02 0. -8975.
THRMO1 0. 73.

F2Z

-4.
-528.

[=X=Jo] [= Y= Yol QOO o0oo0o o000

oOO0

GLOBAL MOMENTS (FT-LB)
MX MY Mz

27806

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE

27399,

-215228

oo

. .

oo

[=YeNe]

o000

[=X= Nel

[=Xe o)

o000

000

-377.
-433.
-8515.

[= Yo Yol 000 000 [e}e Yol 000

o000

DX

420. .000
653 .000
6665 . .000
0. -.003
0. -.004
-.031

0. -.011
0. -.013
.009

0. -.013
0. -.015
0. .332
0. -.013
0. -.015
0. .880 .
0. -.013
0. -.015
0. 2.439
0. -.013
0. -.015
0. 4,001
0. -.013
0. -.015
0. 5.562
0. -.022
0. -.025"
0. 5.957

DY

.000
.000
.000

-.003
.725

-.014

~ -.016

.165

.000
.000
.000

.000
.000
. 000

.000
.000
.000

.000
. 000
.000

.000
.000
.000

.000
.000
.000

DISPLACEMENT (IN)

TARIARN

Dz

.000
.000
.000

.007
.005
.614

.007
-.005
. 881

. 005
.003
.111

.001
.001
.867

.011
.013
.033

.026
.027
.249

. 046
. 046
.160

.057
.057
.330

311



1-1
TITLE

PROJECT NUMBER :
PROBLEM NUMBER : 1-1

USER _
LOAD CASE
DATA TYPE
PT
A75 SPR
A80 SPR
A85 SPR
A95 SPR
MS1 RAD
CVl SPD
GA& ANC
B0O5 ANC
B15 SPR

RESTRAINT LOAD SUMMARYi

: U3 MAIN STEAM LINES 0O/C

KAZOUN

LOAD TITLE

1DB-H10
WTO1
WT02
THRMO1

1DB-H11
WTO1
WTO02
THRMO1

1DB-~H12
WTO01
WTO02
THRMO1

. 1DB-H13
WTO01
WTO02
THRMO1

MS-1
WTO1
WTO02
THRMO1

CV1-SPR
WTO1
WTO02
THRMO1

TRBN NOZZLE

WTO01
WT02
THRMO1

X-78B
WT01
WTO02
THRMO 1

1DB-H14
WTO1
WTO02
THRMO 1

03-00525

FX

OO0

o0

144 .
143.
-679.

-12.
-13.
-866.

GLOBAL .FORCES (LB)
FY

457.
-246.

598.
-146.

921.
-110.

122.
-23.

-62134.
-73536.
-419s6.

-54653.
-43472.

-26791.
-26807.
1503.

-10539.
-10371.
19966.

[=J= X

241.
244.
317.

-5.
-5.
-601.

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 312

MX

[« Jo X

66521.
66376.
-15130.

28884 .
28283.
-213573.

[=X=Xa)

-3063,
-3134.
-41279,

-643.
-650.
-18202.

GLOBAL MOMENTS (FT-LB)
MY

QOO

-3343.
~3371.
563.

-274.
226.
9155.

DISPLACEMENT
DX DY
.053 .152
.055 .082
.879 .032
.078 .277
.080 .068
.846 .083
.092 .307
.094 .037
3.261 .110
.096 .0581
.098 .010
2.227 .048
.100 .000
.101 .000
1.563 .000
.095 .000
,100 ©.000
.352 .405
.000 .000
.000 .000
.170 .460
.000 .000
. 000 .000
.000 .000
.000 .003
.003 000
.067 733
>
ha -9

IR

(IN)

Dz

.057
.057
.614

.057
.057
.611

.057
.057
. 145

.036
.037
.434

.024
.026
.056

.019
.021
.504

.000
.000
.210

.000
.000
.000

.013
.010
.606



1-1
TITLE

RESTRAINT LOAD SUMMARY

PROJECT NUMBER : 03-00525
PROBLEM NUMBER : 1-1
USER KAZOUN
LOAD CASE
DATA TYPE LOAD TITLE
PT
B20 SPR 1DB-H15
WTO1
WT02
THRMO1
B35 RAD 1DB-H26
WTrol1
WT02
THRMO1
B40 RAD 1DB-H16
WTO1
WT02
THRMO 1
B4S RAD 1DB-H17
WTO01
WT02
THRMO1
BS50 RAD 1GB-H18
WTO1
WT02
THRMO1
B55 RAD 1DB-H19
WTO1
WT02
THRMO1
B70 SPR: 1DB-H20
WTO1
WTO02.
THRMO 1
B75 SPR 1DB-H21
WTO1
WT02
THRMO1
B8O SPR 1DB-H22
WTO1
WT02

" THRMO1

FX

[= Yo Xo [= Yo N ] Q00 000

Q0o

: U3 MAIN STEAM LINES 0O/C

GLOBAL FORCES (LB)
FY

-1527.
-2308.
1581.

-8543,
-8158.
-506.

-10309.
-10511.
73.

-12610.
-11946.
~-153.

-5973.
-7059.
257,

519.
212.

1041.
109.

487.
-164.

Fz

000 [=Xe Yo 000 000

(=l Xo]

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422

[=NoKe] [=N=Nw] [=}=Ra] (e Yo Xe]

[N Yo

GLOBAL, MOMENTS (FT-LB)
MX MY

[=Jo Yo OO0 Q00

OO0

Mz

ooo

[« KoY

(o} =N

[=Ye Yol

[oFoNo]

o0

(oY)

. .

[« X o]

PAGE
DISPLACEMENT (IN)

DX DY Dz
-.010 .007 -.013
-.013 .000 -.010
-.168 .220 1.893
-.013 .000 -.011
-.017 .000 -.007

.231 000 2.229
-.013 .000 -.007
-.017 .000 -.003

.801 .000 1.967
-.013 .000 .004
-.017 .000 .007
2.280 .000 1.129
-.013 .000 .017
-.017 .000 .020
3.842 .000 .274
-.013 .000 .037
-.017 .000 .038
5.403 .000 -.187
-.020 .173 .050
-.024 .071 .050
5.956 .010. .178
-.053 .260 .050
-.056 .027 .050
4,802 .042 1.442
-.087 .162 . 050
-.088 . 055 .050
3.386 .096 2.705

~
PR
™
~
~ ~—
?
~ -
-t R
o :

313



1-1

TITLE

PROJECT NUMBER :

RESTRAINT LOAD SUMMARY

03-00525

PROBLEM NUMBER : 1-1

USER
LOAD

DATA
PT

B95

GBS

C20

c40

C45

CASE

TYPE

SPR

SPD

U3 MAIN STEAM LINES O/C

KAZOUN
GLOBAL FORCES (LB)
LOAD  TITLE FX FY
1DB-H23
WTO1 0. 73.
WTO02 0. -42.
THRMO1
~ CV2-SPR
WTO1 0. -51837.
WT02 0. -41818.
THRMO1
TRBN NOZZLE
WT01 -133 -21425.
WT02 -138 -21437.
THRMO1 ___ 1066 1164.
—— :
XD ,X~75/J
WTOI™——.___—" -16. -10860.
WT02 -16. -10604.
THRMO1 -1151 19557.
1DB-H24
WTO1. 0 14.
WT02 0 7.
THRMO1
1DB-H25
WTO1 0. 119.
WT02 0 65
THRMO1
1DB-H27
WT01 0. -4866.
WT02 0. -5345,
THRMO1 0. 1075.
1DB-H28
WTO1 - 0. -9368.
- WTO02 0. -9474.
THRMO1 0. -77.
1DB-H29 :
WTO1 0. -12187.
WT02 0. -11256.
THRMO1 0. -219.

Fz

-1.

1065.

-6.
-6.
-681.

OO0 o000

(=X Na)

GLOBAL MOMENTS (FT-LB)
MX My

711.
780.
-31588.

30056.
29132,
-212067.

[=YoXa] [aNeNo)

(=X No)

-843.
-882.
-58610.

-819.
-788.
-31505.

[ =X ooo

o000

Mz

~15418.
~15545.
56152.

-115.
296.
12439.

[« X Xo) (oY =Ye)

ocoo

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE

DISPLACEMENT (IN)
DX DY

.500 .000

}
ERMIR

D2
.091 .030 .034
.092 -.017 036
512 1049 2.161

-.089 .000 .014
.093 .000 .015
1629 -.391 1,222
.000 .000 000
1000 000 000
170 -.030 .080
.000 .000 000
1000 1000 1000
1000 1000 1000
.002 .010 -.020
.003 1005 . -.015
116 " 740 598
.014 .037 -.020
016 ‘020 -l015
1421 .285 1.865
.020 . 000 -.017
1023 000 - -.012
1130 000 2.407
.020 .000 -.009
1023 1000 -l 004
"941 1000 1.898
.020 .000 .003
.023 1000 007

"941



1-1 RESTRAINT LOAD SUMMARY

TITLE U3 MAIN STEAM LINES 0O/C

PROJECT NUMBER : 03-00525
PROBLEM NUMBER : 1-1
USER . KAZOUN
LOAD CASE
GLOBAL FORCES (LB)
DATA TYPE LOAD TITLE FX FY FZ
PT
C50 RAD 1GB-H30
WTO1 0. -9620. 0.
WT02 0. -10872. 0.
THRMO1 0. 309. 0.
C60 SPR 1DB-H31
WT01 0. 1039. 0.
WTO02 0. 320. 0.
THRMO1
C70 SPR 1DB-H32
WT01 0. 881. 0.
WT02 0. 242. 0.
THRMO1
C75 SPR 1DB-H33 -
WT01 0. 869. 0.
WTO02 _ 0. 119. 0.
THRMO1  *
C80 SPR 1DB-H34
WTO1 0. 305. 0.
WT02 0. -27. 0.
THRM0O1
C95 SPR 1DB-H35
WTO1 0. 81. 0.
WT02 0. -22. . o.
THRMO 1
CV3 SPD CV3-SPR
WT01 0. -51796. 0.
WT02 , 0. -42386. - 0.
THRMO1
GCS5 ANC TRBN NOZZLE
WTO01 - -121. -21421. 24,
. WT02 -113. -21438. 26.
~ THRMO1 2572, 919. 951.
D05 ANC C:;¥7tf X7
WT01 - -35. ~10991. -10.
WT02 . -35. -10754. -10.
THRMO 1 -1464. 19163. -756.

‘ooo

oo

-1404.
-1502.
-26706.

30542.
29688.
-210619.

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE

GLOBAL MOMENTS (FT-LB) DISPLACEMggT (IN)
MY .

MZ DX

) 0. 0. -.020 .000
. 0. 0. -.023 -000
: o. 0. 4.061 ~000
0. 0. -.020 .346
0. 0. -.023 107
5.623 061 -
0. 0. -.030 .408
0. 0. -.033 1112
5.623 .065
0. 0. -.056 .290
0. 0. -.057 “040
4.6a7 1062 1.
0. 0. -.082 .141
0. 0. -.083 -.012
3.492 074 2.
0. 0. - -.086 034
0 0. -.o088 -.009
2.772 037 1.
0. 0. -.085 ,000
0. 0. -.089 000
-~ 1.870 -.393
-1047. -15060. .000 .000
-1135. -14834. 1000 000
-58842. 99197, 170 -.030 -
-1830. -3525, .000 .000
-177s. -3162. 1000 000
-47520. 15512, 1000 000

-1 17

cgd TN
-y
4

D2

.018
.021
.098

.039
.041

209

.045
.047
.300

. 045
.047

276

. 045
. 047

271

.034
.036

903

.020
.021
.948

.000
-000
1080

.000
.000
. 000

315



1-1
TITLE

'PROJECT NUMBER :
PROBLEM NUMBER : 1-1

USER
LOAD CASE
DATA TYPE
PT
D15 SPR
D20 SPR
D25 SPR
D35 RAD
D40 RAD
D45 RAD
D50 RAD
DAO  SPR
D70 SPR

RESTRAINT LOAD SUMMARY

U3 MAIN STEAM LINES O/C

KAZOUN

LOAD TITLE

1DB-H36
WTO01
WT02
THRMO1

1DB-~H37
WTO01
WTO02
THRMO1

1DB-H38
WTO01
WTO02
THRMO1

1DB-H39
WT01
WTO02
THRMO1

1DB-H40
WTO1
WTO2
THRMO1

1DB-H41
WTO1
WTO02
THRMO1

1GB-H42
WTO01
WT02
THRMO1

1DB-H43
WT01
WTO2
THRMO1

1DB-H44
WTO1
WTD2
THRMO1

03-00525

FX

Y=Y} ‘coo D00

D00

GLOBRAL FORCES (LB)
FY

19.
12.

243.
189.

193.
166.

-2618.
-2864.
1153.

-10655.
-10815.
-295.

-11921.
-10844.
-199.

-9816.
-11358.
330.

973.
177.

684 .
82.

FZ

QOO

[ Jo Xe ]

oo

[=N= R

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE

[= Y Yo D200 OO O

[ Jela)

GLOBAL MOMENTS (FT-LB)
My

QOO QOO (=N =R

[= Yo N

MZ

[=XoXe) [« eRo] QOO

[edeNe)

DISPLACEMENT (IN)
DX DY

.013
.011
.173

.004
.006

-.734

1 N

wmi

.014
.016
.952

.016
.018
.285

.016
.018
.752

.016
.018
.316

.016
.018
.878

.016
.018
.439

.024
.026
.379

.013
.008
.747

.081
.063
. 341

.080
. 069
.078

.000
.000
.000

.000
,000
.000

.000
.000
.000

.000
.000
.000

. 324
.059
.064

. 317
.038
.064

I8¢ "2V
PNl BN

.023
.018
.590

.023
-.018
1.857

.023
.018
2.493

.017
.012
2.474

.009
-.005
1.949

.001
.005
.927

.014
.017
.046

.040
.043
.130

316

.037
.039
.230



1-1

TITLE
PROJECT NUMBER

RESTRAINT LOAD SUMMARY

03-00525

PROBLEM NUMBER : 1-1

USER KAZOUN

LOAD CASE

DATA TYPE LOAD  TITLE

PI‘ .

D75 SPR - 1DB-H45
WTO01
WTO2 -
THRMO 1

D80 SER 1DB-H46
WTO1
WTO2
THRMO1

D95 SPR 1DB-H47
WT01
WTO02
THRMO1

MS4  RAD MS-4
WTO1
WT02
THRMO1

Cv4 SPD CV4-SPR
WTO1
WTO02
THRMO 1

GD6 ANC TRBN NOZZLE
WTO1
WT02
THRMO1

110 SPR 7DB-H79
WTO1
WTO02
THRMO1

120 SPR 7DB-H77
WTO1 :
WTO02
- THRMO1

125 SPR 7DB-H76
WTO1
WTO02
THRMO1

180.
181.

: U3 MAIN STEAM LINES 0O/C

FX

0. 372.
0. -65.
0. 104.
0. -62.
0. 32,
0. -43.
0. -67447.
0. -77996.
0. -621.
0. -50451,
0. -42432.
-26818.
-26830.

1160. 493,
0. 230.
0. -32.
0. 140.
0. 38.
0. 100.
0. 52.

GLOBAL FORCES (LB)
FY

Fz

[=NoXo)

-241.
-242.
235,

GLOBAL MOMENTS (FT-LB)
MX MY

Q00O

-66546.
-66448.
-5706.

0.
0.

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422

1725
1697
-39468

[= Yo

0.
0

o000

o0

MZ

(=X

Qo

(=X

000

-2375.
-2364.
50502.

DX

-.051
4.542
.075

-.075
3.683

-.082
-.082
3.056

-.079

-.080
2.698
-.082
2.171

.000

.000
.170

-.130
-.095
2.493

-.158
-.102
1.373
-.193

.503

.172
.030
.060

.065
.038
.067

.013
.018
.042

.000
.000
.000

.000
.000
.390

.000

~.000

.460

.143
.020
.164

. 065
.018
.074

.083
.043
.034

287 TV
2N R

PAGE

DISPLACEMENT (IN)
DY

Dz

.040
.043
.984

.040
.043
.742

.033
.035
.624

.024
.026
.946

.014
.015
.688

.000
.000
.210

. 045
.044
.729

.033
.040
.949

.033
.040
.793

317



1-1 RESTRAINT LOAD SUMMARY ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 318

TITLE : U3 MAIN STEAM LINES 0/C
PROJECT NUMBER : 03-00525
PROBLEM NUMBER : 1-1

USER - : KAZOUN
LOAD CASE :
GLOBAL FORCES (LB) GLOBAL MOMENTS (FT-LB) DISPLACEMENT (IN)
DATA TYPE LOAD TITLE FX FY FZ MX MY MZ DX DY DZ
PT _
145 RAD BYPS VV SPPT
WTO01 0. -26689. 0. 0 0. 0 -.194 .000 .026
WT02 0. -26809. 0. 0. 0. 0 -.108 .000 .039
THRMO01 0. -314. 0. 0. 0. 0 .300 .000 3.619
146 RAD BYPS VV SPPT
WTO1 0. -30023. 0 0 0. 0 -.175 .000 .026
WT02 0. -30038. 0. 0 0. 0 -.101 .000 .039
THRMO1 0. 509. ) 0 0. 0 .746 .000 3.186
165 SPR TDB-H74 _
: WTO1 0. 9. 0. 0. 0. 0. -.181 .006 - .025
WTO02 0. -29. 0. 0. 0. 0. -.105 -.018 .034 .
THRMO1 1.308 .119 2.877
180 SPR TDB-H7% . :
WTO1 0. -104. 0. 0. 0. 0. -.113 -.065 .025
WTO02 0. -150. 0. 0. 0. 0. -.084 -.094 .034
THRM01 2.598 .190 1.624
250 SPR. - 7DB-H78
WTO1 0. 33, 0. 0. 0. 0. -.104 .028 .038
wWTO2 0. -52. 0. 0. 0. 0. -.089 -.043 .042
THRM0 1 2.759 .138 1.902
MS2 SPD MS2-MS3 SPR .
WTO1 0. -229593. 0. 0. 0. : 0. -.089 .000 .024
WTO2 0. -263967. 0. 0. 0. 0. -.090 . 000 .026
THRMO 1 o 2.110 -.006 1.491
ARS RAD REST-5 '
WTO1 0. -5360. 0 0. 0 0 .000 .000 .002
WTO2 0. -6065. 0 0. 0 0 .000 .000 .002
THRMO 1 0. -21700. 0 0. 0 0 -.002 .000 .552
BR5 RAD REST-5
WTO1 0. -4597. 0 0. 0 0 -.001 .000 .002
WTO2 0. ~-5426. 0 0. 0 0 .000 .000 .002
THRMO1 0. -21078. 0 0. 0 0 -.008 .000 .553
CR5 RAD REST-5
WTO1 0. -3825. 0 0. 0 0 -.001 .000 .002
WTO02 0. -4854 . 0 0. 0 0 .000 .000 .002
THRMO1 0. -20523. 0 0. 0 ) -.017 .000 .553

g TV
y T



1-1

TITLE
PROJECT NUMBER :

RESTRAINT LOAD SUMMARY

: U3 MAIN STEAM LINES 0/C

03-00525

PROBLEM NUMBER : 1-1
USER : KAZOUN
LOAD CASE
GLOBAL FORCES (LB)

DATA TYPE IOAD  TITLE FX FY
DR5 RAD REST-5

WTO01 0. -3844.

WTO02 0. -4796.

* THRMO1 0. -20013.

FZ

[=J =N

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE
GLOBAL MOMENTS (FT-LRB) DISPLACEMENT (IN)

MX MY . M2 DX DY D2z

0. 0. 0 -.003 .000 .003

0. 0. 0. -.003 .000 .002

0. 0. 0. -.029 .000 .553

. 7-’,()

=

ns @ T NY

319



1-1

TITLE

PROJECT NUMBER

RESTRAINT LOAD

: U3 MAIN STEAM LINES

03-00525

PROBLEM NUMBER : 1-1

USER

LOAD.

DATA

A0S

Al5

A20

A35

A40

A45

AS0

AS5S

A70

CASE

TYPE

SPR

SPR

: KAZOUN

LOAD TITLE

X-7A
WTO01
WT02
THRMO1

1DB-H1
WTO01
WT02
THRMO1

1DB-H2
WTO1
WTO02
THRMO1

1DB-H3

. WTO1

WTO2
THRMO 1

1DB-H4
WTO1
WT02
THRMO1

1DB-H5
WTO01
WT02
THRMO0O1

1GB-H6
WTO01
WTO02
THRMO1

1DB-H7
WT01
WTO02
THRMO1

1DB-H9
WTO01
WTO02
THRMO1

LOCAL
FA

-3
-4
-528

-5
-8

-30
-35

-1865
-2160
1726

-8561
-8533
2470

-11154
-10944
51

-10549
-11352
-95

-10817
-8167 .
137

-5733
-897S
73

SUMMARY
o/c

FORCES (LB)

FB FC
10243 -6
10129 -9

-20416 -638
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

LOCAL MOMENTS (FT-LB)

MA

420
653
6665

00O [aRo Nl o0o0oo [=X=Naj (e Yoo

[o Yo Yo

MB

377
433
8515

[= Y= ¥a) (=Yoo [« Yo R [= Y= Yo [= Y= Na)

SO0

MC COS
AX

27806 .00
27399 .00
-215228 .00
0 .00

6 .00

0 .00

0 .00

0 .00

0 .00

0 .00

0 .00

0 .00

0 .00

0 .00

0 .00

0 .00

0 .00

0 .00

0 .00

0 .00

0 .00

6 .00

0 .00

0 .00

0 .00

[eyery

Y=

M

= e

[y

L

Ccos

AY
.00
.00

.00
.00

.00
.00

.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00

Yy

Ccos
AZ

.00
.00
.00

.00
.00

.00
.00

.00
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DIRECTION COSINES

Cos COs
BX = BY

.00-1.00
.00-1.00
.00-1.00

100

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00

COSs
BZ

.00
.00
.00

584 Y

COSs
CcX

1.00
1.00
1.00

S AN ES )
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COos

.00
.00

[eXo N o]
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TITLE
PROJECT NUMBER
PROBLEM NUMBER

USER
LOAD

DATA

A75

A80

A85

ASS

MS1

GA6 -

BO5

B1S

CASE

TYPE

SPR

SPR

SPR

SPR

RAD

SPD

SPR

RESTRAINT LOAD SUMMARY

1-1
KAZOUN

LOAD

) 1DB-H10
WTO01

WT02

THRMO1

1DB-H11
WTO01
WT02
THRMO1

1DB-H12
WTO1
WTO02
THRMO1

1DB-H13
WTO01
WTO02

- THRMO1

MS5-1
WTO1
WT02
THRMO1

CV1-SPR
WTO1
WTO02
THRMO1

TRBN NOZZLE

WTO01
WT02
THRMO1

X-TB.
WTO1

WT02
THRMO1

1DB-H14
WTO1
WT02
THRMO1

TITLE

: U3 MAIN STEAM LINES 0/C
: 03-00525

LOCAL FORCES (LB)

FA FB FC

457 0 -0
-246 0 0
598 0 0
-146 0 0
921 0 0
-110 0 0
122 0 0
-23 0 0.
-62134 0 0
-73536 0 0
-4196 0 0
-54653 0 0
-43472 0 0
144 -26731 241
143 -26807 244
-679 1503 317
-5 10539 ~-12

-5 10371 -13
-601 -19966 -866

4 0 0

0 0 0

N
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LOCAL MOMENTS (FT-LB)

MA

[« Yo Ro]

66521
66376
-15130

-274
226
9155

MB

[=NoXa}

~-3063
-3134
-41279

643
650
18202

MC

[=JoXa)

(o) =}

-3343
-3371
563

28884
28283

-213573

o]
o

COos COs
AX AY

.00 1.00
.00 1.00

.00 1.00
.00 1.00

.00 1.00
.00 1.00

.00 1.00
.00 1.00

.00
.00
.00

.00
.00
.00

[NYSRS

1.00 .00
1.00 .00
.00 .00

.00 .00
.00 .00

.00 1.00
.00 1.00

DIRECTION COSINES

321

COS COS COS COS COS €os CC

AZ

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00
.00

.00
.00

.00
.00
.00

1.00
1.00
1.00

.00
.00

BX

.00 1.
.00 1.
.00 1.

.00-1.
.00-1.
.00-1.

BY

00
00
00

00
00
00

B2

.00
.00
.00

.00
.00
.00

98 ¢ itV

CX

.00
.00
.00
.00

.00

[y
=]
o

AN A

cY

.00 1.
.00 1.
.00 1.
.00

.00

C

QOO0

o000



1-1
TITLE

RESTRAINT LOAD SUMMARY
: U3 MAIN STEAM LINES 0O/C

PROJECT NUMBER 03-00525
PROBLEM NUMBER 1-1
USER ) KAZOUN
LOAD CASE
DATA TYPE LOAD TITLE
PT .
B20 SPR 1DB-H15
- WT01
WTO02
THRMO1
B35 RAD 1DB-H26
WTO01
WT02
THRMO1
B40 RAD 1DB-H16
WTO1
WT02
THRMO1
B45 RAD 1DB-H17
WTO1
WT02
THRMO1
B50 RAD 1GB-H18
: WTO01
WT02
THRMO 1
B55 RAD 1DB-H19
WTO01
WTO02
THRMO01
B70 SPR 1DB-H20
: WTO1
WT02
THRMO1
B75 SPR 1DB-H21
i WTO1
WTO02
THRMO1
B8O SPR 1DB-H22
WTO01
WT02
THRMO0 1

LOCAL FORCES (LB)
FA

-1527
- -2305
1581

-8543
-8158
-506

-10309
-10511
73

-12610
-11946
-153

-5973
-7059
257

519
212

1041
109

487
-164

FB

(o Yo Na) 000 [ Xt [» X J o

000

(@ Yo Yol o0Q o0oQ (=Yoo

QOO

LOCAL MOMENTS (FT-LB)
MA

QO D00 OO0 [=X=N=)

QOO

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422

MB

[ 3o Ne] OO0 [o oo 000

(=Y Xa]

MC

oo0Oo [= Yo Na Qoo [eX=No)

(=YKol

Ccos
AX

.00
.00

.00
.00

.00
.00

.00
.00
.00
.00
.00
.00
.00

.00
.00

.00
.00

.00
.00

cos
AY

1.00
l1.00

1.00
1.00
1.00

1.00
1.00
1.00

1.00
1.00
1.00

1.00
1.00
1.00

1.00
1.00
1.00

1.00
1.00

1.00
1.00

1.00

PAGE

DIRECTION COSINES

COos
AZ

.00
00
.00
.00
.00
.00

.00
100
.00
.00
.00
.00
.00
.00
.00

.00
.00

.00
.00
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COS COS COS COs COs cC
BZ

BX

BY

(e d LY

X

Cy

C
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TITLE

RESTRAINT LOAD SUMMARY
U3 MAIN STEAM LINES 0O/C

PROJECT NUMBER : 03-00525
PROBLEM NUMBER : 1-1
USER KAZOUN
LOAD CASE
LOCAL FORCES (LB)
Dé%A TYPE LOAD  TITLE FA FB
B9S SPR 1DB-H23
WTO01 73 0
WT02 -42 0
THRMO1
CV2  SPD CV2-SPR
WTO1 -51837 .0
WTO02 -41818 0
THRMO1
GB5 ANC TRBN NOZZLE
WTO1 -133 -21425
" WTO02 -138 -21437
IHR@EL/,_N,,R\f\\ 1066 1164
C05 ANC : -75‘)
WTOT "~ -6 10860
WT02 -6 10604
THRMO1 -681 -19557
€15 SPR 1DR-H24
WTO01 : 14 0
WT02 7 0
THRMO1
C20 SPR 1DB-H25
WTO01 119 0
WTO02 65 0
THRMO1 '
C35 RAD 1DB-H27
WTO1 -4866 0
WT02 -5345 0
THRMO1 1075 0
40 RAD 1DB-H28
WTO1 -9368 0
WT02 -9474 0
THRMO0 1 -7 0
€45 RAD 1DB-H29
. WTO01 -12187 0
WT02 -11256 0
THRMO1 -219 0

FC

-1
-2
1065

-16
-16
~1151

[oJeNw] [N« Rw]

000
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LOCAL MOMENTS (FT-LB)

MA MB

0 0

0 0

0 0

0 0
711 -843
780 -882
-31588 -58610
-115 819
296 788
12439 31505
0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

MC COS

AX

0 .00

0 .00

0 .00

0 .00
-15418 1.00
-15545 1.00
56152 1.00
30056 .00
29132 .00
-212067 .00
0 .00

0 .00

0 .00

0 .00

0 .00

0 .00

0 .00

0 .00

0 .00

0 .00

0 .00

0 .00

0 .00

[y

e

s

COS
RY

.00
.00

.00
.00

.00
.00
.00

.00
.00

.00
.00

.00
100

.00
.00
.00

.00
.00

.00
.00
.00

bt

cos
AZ

.00
.00

.00
.00

.00
.00
.00

.00
.00
.00

.00
.00

.00
.00

.00
.00
.00
.00

.00

.00
.00

DIRECTION COSINES

€OS COS COS (0S COS
BX BY BZ CX CY

.00 1.00 .00 .00 .00
.00 1.00 .00 .00 .00
.00 1.00 .00 .00 .00
.00-1.00 .00 1.06 .00
.00-1.00 .00 1.00 00
.00-1.00 .00 1

.00 .00

2y
AP,

]

|-

&4
P4

C(
(
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TITLE
PROJECT NUMBER :
PROBLEM NUMBER : 1-1

USER

LOAD CASE

DATA TYPE
PT

C50

Ce60

c70

C75

c80

C95

GC5

D05

RAD
SPR
SPR
SfR
SPR
SPR

SPD

RESTRAINT LOAD SUMMARY

U3 MAIN STEAM LINES O/C

03-00525
KAZOUN

LOCAL FORCES {LB)

LOAD  TITLE FA FB FC
1GB-H30
WT01 -9620 0 0
WT02 -10872 0 0
THRMO1 77309 0 0
.~ 1DB-H31
WT01 1039 0 0
WTO02 320 0 0
THRMO1
1DB-H32
WT01 881 0 0
WT02 242 0 0
THRMO1
: 1DB-H33
WTO1 869 0 0
WT02 119 0 0
THRMO1
1DB-H34
WTO1 305 0 0
WTO02 -27 0 0
THRMO1 : :
1DB-H35 _
WT01 81 0 0
WTO02 - -22 0 0
THRMO1 : :
CV3-SPR
WTO01 . -51796 0 0
WTO02 -22386 0 0
THRMO1 :
TREN NOZZLE _
WTO1l -121 -21421 24
WT02 -113 -21438 26
THRMO1 __ 2572 919 951
,Jefﬁf Xﬁqér\
WT01T e - -10 10991 -35
WT02 -10 10754 -35
THRMO1 -756 -19163 -1464

ME101/N2 PECO/553967 (QB2422) 09/26/93 QB2422

LOCAL MOMENTS (FT-LB)

MA

(=X Nw]

-1404
-1502

-26706 -

-3525

©-3162

15512

MB

(=X

-1047

-1135.

-58842

1830
1775
47520

MC COS

AX

0 .00

0 .00

0 .00

0 .00

0 .00

0 .00

6 .00

0 .00

0 .00

0 .00

0 .00

0 .00

0 .00

0 .00

0 .00
-15060 1.00
-14834 1.00
99197 1.00
30542 .00
29688 .00
-210619 .00

PAGE

DIRECTION COSINES

324

Cos COS COsS COsS COs <COs COS CO

AY AZ
1.00 .00
1.00 .00
1.00 .00
1.00 .00
1.00 .00
1.00 .00
1.00 .00
1.00 .00
1.00 .00
1.00 .00
1.00 .00
1.00 .00
1.00 .00
1.00 .00
1.00 .00

.00 .00

.00 .00

.00 .00

.00 1.00

.00 1.00

.00 1.00

‘BX BY

.00 1.00
.00 1.00
.00 1.00

.00-1.00
.00-1.00
.00-1.00

§d v
RN A AR At

BZ

.00

.00

.00

00

CX

CcYy

[s¥oYa]
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TITLE’

PROJECT NUMBER :
PROBLEM NUMBER : 1-1

USER
LOAD

DATA

PT . .

D15

D20

D25

D40

n7z0

CASE

TYPE

SPR

SPR

SPR

RAD

RAD

RAD

RAD

SPR

RESTRAINT LOAD SUMMARY
U3 MAIN STEAM LINES O/C

03-00525
KAZOUN

LOAD TITLE

1DB-H36
WTO1l
WTO02
THRMO1

1DB-H37
WTO1
WTO02
THRMO1

1DB-H38
WTO1
WT02
THRMO1

1DR-H39

- WTO01

WTO02

- THRMO1

1DB-H40
WTO1
WTO02
THRMO1

1DB-H41
wTo1l
WT02
THRMO1

1GR-H42
WTO1
WTO02
THRMO1

1DB-H43'
WTO1
WT02
THRMO1

1DB-H44
WTO1l
WT02
THRMO 1

LOCAL FORCES (LB)

FA

19
12

243
189

193
166

-2618
-2864
1153

-10655
-10815
-295

-11921
-10844
-199

' -9816
-11358
330

973

177

684
82

FB

D00 ooo [= Y= Yol

QOO

FC

Q00 o000 [« Yo Yo

[=Yo= N

LOCAL MOMENTS (FT-LB)
MA

(oY= ¥a) [« Jo Yo Q20

[=Y=Ro]

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE

MB

OO0 [= X=X QOO

[« Yo No)

MC cos
AX

0 .00
0 .00
0 .00
0 .00
0 .00
.0 .00
0 .00
0 .00
0 .00
0 .00
0 .00
0 .00
0 .00
0 .00
0 .00
0 .00
0 .00
0 .00
0 .00
0 .00
0 .00
0 .00

1.00
1.00
1.00

1.00
1.00
1.00

1.00
1.00
1.00

1.00
1.00
1.00

DIRECTION COSINES

325

COsS COs COS COsS COs <COs CC

AZ BX

.00
.00

.00
.00

.00
.00

.00
.00
.00

.00
.00
.00
.00

.00

.00
.00

.00
.00

.00
.00

BY

e ¢ TtV

BZ

MR

¥

CcX

(04 4

C



1-1

TITLE
PROJECT NUMBER
PROBLEM NUMBER

USER

LOAD CASE

DATA TYPE

D75

D8o

D95

MS4

cv4

"GD6é

110

120

125

SPR

SPR

SPR

SPD

SPR

SPR

SPR

RESTRAINT LOAD SUMMARY

: U3 MAIN STEAM LINES 0O/C

LOCAL FORCES (LB)

03-00525
1-1
KAZOUN
LOAD  TITLE- FA
1DB-H45
Wrol. 372
WT02 -65
THRMO1
1DB-H46
WTO1 104
WT02 -62
THRMO 1
__ 1DB-H47
WT01 32
WTO02 -43
THRMO1
MS-4
WTO01 -67447
WT02 -77996
~ THRMO1 -621
CV4-SPR
WTO1 -50451
WT02 -42432
THRMO 1
TRBN NOZZLE
WT01 180
WT02 181
THRMO1 1160
7DB-H79
WTO01 230
WT02 -32
THRMO1
7DB-H77
WTO1 140
- WT02 38
THRMO1
7DB-H76
WTO1 : 100
WTO02 52
THRMO1

FB

[=JoNe]

-26818
-26830
493

[= Yoo

-241
~242
235

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422

LOCAL MOMENTS (FT-LB)

MA

QOO

-66546
-66448
-5706

MB

000

1725
1697
-39468

MC COS
AX

0 .00

0 .00

0 .00

0 .00

0 .00

0 .00

0 .00

0 .00

0 .00

0 .00

0 .00
-2375 1.00
-2364 1.00
50502 1.00
0 .00

0 .00

0 .00

0 .00

0o .00

0' .00

1
1l

I

COS
AY

.00

.00

.00
.00

.00
.00

.00
.00
.00

.00
.00

.00
.00
.00

.00
.00

.00
.00

.00
-00

DIRECTION COSINES

'PAGE

326

COS COS COS COS COS COs CC

AZ

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00
.00

.00
.00

.00
.00

.00
.00

BX BY

.00 1.00
.00 1.00
.00 1.00

ib / I TR

B2

.00
.00
.00

L)

V-t

(&) 4

.00
.00
.00

CcY

.00
.00
.00

1.
1.
1.

C

C
C
c
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RESTRAINT LOAD SUMMARY

TITLE : U3 MAIN STEAM LINES 0/C
PROJECT NUMBER : 03-00525
PROBLEM NUMBER : 1-1
USER : KAZOUN
LOAD CASE :
LOCAL FORCES (LB)
DATA TYPE LOAD TITLE FA FB
PT
145 RAD BYPS VV SPPT
WTO1 -26689 0
WT02 -26809 0
THRMO1 -314 0
146 RAD BYPS VV SPPT
WTO01 -30023 0
WT02 -30038 0
THRMO1 509 0
165 SPR 7DB-H74
WT01 9 0
WT02 -29 0
THRMO1
180 SPR 7DB-H75
WTO01 -104 0
WTO02 -150 0
THRM0 1
250 SPR 7DB-H78
WT01 33 0
WT02 -52 0
~ THRMO1
M52  SPD . MS2-MS3 SPR
WTO01 -229593 0
WT02 -263967 0
THRMO1
AR5 RAD REST-5
WT01 -5360 0
WT02 -6065 0
THRMO1 -21700 0
BR5 RAD REST-5
WT01 -4597 0
WT02 -5426 0
THRMO 1 -21078 0
CRS RAD REST-5
WTO1 -3825 0
WT02 -4854 0
THRMO1 -20523 0

FC

QOO0

OO0

coo ocoo

[=deXe]

LOCAL MOMENTS (FT-LB)
MA

[o Yo Ne)

QOO

o000 QOO

[=X= Yo

ME101/N2 PECO/553967 (QB2422) 09/26/03 (QB2422 PAGE

MB

[o Yo Yo

[ JeRe]

. 000 Q00

[=JeXe]

MC

(= Yo Xw]

OO0

o000 QOO

[=J=Fe=]

cos
AX
.00
.00
.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00
.00
.00

.00

.00
.00

Cos
AY

.00
.00

(e
o
o

.00
.00

[y
o
o

1.00

1.00
1.00

1.00
1.00

1.00
1.00

1.00
1.00
1.00

1.00
1.00
1.00

1.00
1.00

DIRECTION COSINES

327

COS COS COS COS COs COS CC

AZ

.00
.00
.00

.00
.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00
.00

.00

.00
.00

BX BY BZ

PR § I
A

CX

cY

C



1-1 RESTRAINT LOAD SUMMARY

TITLE : U3 MAIN STEAM LINES O/C
PROJECT NUMBER : 03-00525

PROBLEM NUMBER : 1-1

USER _ : KAZOUN

LOAD CASE

LOCAL FORCES (LB)

DATA TYPE LOAD TITLE FA FB FC
PT
DRS RAD REST-5
WTO01 -3844 0 (¢}
WTO02 © -4796 0 0
THRMO1 -20013 0 0
ME101LC Version N2 stop on 09/26/03 at 02:24:48
ME101LC Version N2 run time .25 seconds
ME101SA Version N2

start on 09/26/03 at 02:24:48

LOCAL MOMENTS (FT-LB)

MA

. 000

MB

[= Y= Yo

o0

0

Cos CoSs
AX AY

.00 1.00
.00 1.00
.00 1.00

cos
AZ

.00
.00
.00
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DIRECTION COSINES

COS COS COS COS COs
- BX BY BZ CX cY ¢

r N
= B
~
‘0
-
P
W -



1-1
TITLE

PROJECT NUMBER
PROBLEM NUMBER

USER
LOAD CASES
ELEMENT

FROM TYPE
TO TITLE

205 TNGT

AO6

AO6 TNGT
A07

A07 TNGT
ANTA '
AQ7A  TNGT

AQTR

ANDTR  TNGT
Al10 B

Al0 B BEND
AlO M

Al0 M BEND

Al0 E

Al0 E TNGT
A1lR

AlS TNGT

A1SA

A15A  TNGT

Al5R

Al15B  TNGT

Al5C

Al15C  TNGT

A20

STRESS ANALYSIS

03-00525
1-1
KAZOUN
ALL

: U3 MAIN STEAM LINES 0/

SUSTAINED LOAD

PD/4T
PSI
6803
6803
6803
6803
6803
6803
6803
6803
6803
6803
6803

6803

LEVEL B
EQN 12
CALC  ALLOW

EQN 11

CALC ALLOW PD/4T

pSI PST  PSI  PSI
7506 15000 0 0
7234 15000 0
7234 15000 0 0
7092 15000 0
7092 15000 0 0
6855 15000 0
6855 15000 0 0
6856 15000 0
6856 15000 0 0
6856 15000 0
6896 15000 0 0
6983 15000 0
6983 15000 -0 0
7261 15000 . 0
7062 15000 .0 0
7228 15000 0
7228 15000 0 0
7084 15000 0
7084 15000 0 0
7359 15000 0
7359 15000 0 0
7203 15000 0
7203 15000 0 0
6390 15000 0

+ EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED
+*+ EXCEEDED ALLOWABLE

OCCASIONAL LOAD
LEVEL C
EON 12

CALC  ALLOW

PSI

ME101/N2 PECO/553967 {((QB2422) 09/26/03 QB2422 PAGE

CODE B31S73

PST

o0 OO0 OO OO0 OO0 00 00 OO Do OO0 o0 ©Oo

PSI
0
0

oo 00O OO0 OO0 00 00 oo OO0 oo 0o o0

o0 OO0 OO 0O 00 00 0O OO0 o0 o0 OO0 OO0

oo OO0 OO OO0 0O OO0 0O 00 Do OO o0

THERMAL
EXPANSION

EQNS 13/14
CALC ALLOW

PSI

5965
3082

3082
7687

7687
1086

1086
1137

1137
1193

2811

2814

2814
2670

1134
1071

1071
840

840
651

651
549

549
583

PSI

22500
22500

22500

22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

ye g (2 diY

329

NON-REPEATED
ANCHOR MOV

EQN #++
CALC
PSI

'7{“)

=1

{7

o0 DO 9D DO DO OO0 2 09 00 99 o0 ©Oo

ALLOW
PSI

0
0

00 OO0 0O DO 00O OO0 0o 2090 oo 290 20



1-1 STRESS ANALYSIS ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 330

CODE B31573

) THERMAL NON-REPEATED
SUSTAINED LOAD OCCASIONAL LOAD EXPANSION ANCHOR MOV
ELEMENT LEVEL B LEVEL C LEVEL D

FROM TYPE EQN 11 EQN 12 EQN 12 EQN 12 EQNS 13/14 EQN *+¥
TO TITLE PD/AT CALC ALLOW PD/4T CALC  ALLOW CALC  ALLOW CALC  ALLOW CALC  ALLOW CALC  ALLOW
PSI PSI -PSI psI PSI ‘PSI PSI pSI PSI PSI PSI PSI PSI PSI
A20 TNGT _ 6803 6990 15000 0 o 0 0 o} 0 0 583 22500 0 0
'A25 6904 15000 0 0 0 0 0 615 22500 0 0
A25 TNGT 6803 6904 15000 - 0 0 0 0 0 0 (o} 615 22500 0 0
A30 B ’ 6844 15000 : 0 0 0 . 0 0 0 662 22500 0 0
A30 B BEND 6803 6875 15000 0 0 0 0 0 0 0 1560 22500 0 0
A30 M 6853 15000 0 0 0 0 0 0 1645 22500 0 0
A30 M BEND 6803 6853 15000 0 0 0 0 0 0 0 1645 22500 0 0
A30 E 6865 15000 _ 0 0 0 0 0 0 1626 22500 0 0
A30 E TNGT 6803 6838 15000 0 0 0 0 0 0 0 690 22500 0 0
A3S _ 6935 15000 0 0 0 0 0 0 660 22500 0 0
A35 TNGT 6803 6935 15000 0 0 0 0 0 ] 0 660 22500 0 0
A35A 6965 15000 0 0 0 0 0 0 596 22500 0 0
A35A  TNGT 6803 6965 15000 0 0 0 0 0 0 0 596 22500 ) 0
A3SB 7138 15000 0 0 0 0 0 0 535 22500 0 0
A35B  TNGT 6803 7138 15000 0 0 0 0 0 0 0 535 22500 0 0
A40 7454 15000 0 0 0 0 0 0 480 22500 0 0
A40 TNGT 6803 7454 15000 0 0 0 0 0 0 0 480 22500 0 0
A40A 6848 15000 0 0 0 ] 0 0 404 22500 0 0
A40A  TNGT 6803 6848 15000 0 0 0. 0 0 0 0 404 22500 0 0
A40B 7228 15000 0 0 0 0 0 0 334 22500 0 0
A40B  TNGT 6803 7228 15000 ] 0 0 0 0 0 0 334 22500 0 0
A40C ' 7331 15000 0 0 0 0 0 0 272 22500 0 0
A40C  TNGT 6803 7331 15000 0 0 0 ) 0 0 0 272 22500 0 0
A40D 7145 15000 0 0 0 0 ] 0 225 22500 0 0
A40D  TNGT . 6803 7145 15000 0 0 0 ] 0 0 0 225 22500 0 0
A40E 6942 15000 0 0 0 0 ] 0 206 22500 0 0
A40E  TNGT 6803 6942 15000 0 0 0 0 0 0 0 206 22500 0 0
A4S - 7704 15000 0 0 0 0 0 0 221 22500 0 0
A4S TNGT 6803 7704 15000 0 0 0 0 0 0 0 221 22500 0 0
A45A 6991 15000 0 0 0 0 0 0 264 22500 0 0

X ' >
+ EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED =

*++ EXCEEDED ALLOWABLE

Pt

7 |~y

kg’

(-
EH




1-1
ELEMENT

FROM TYPE
TO  TITLE

A45A  TNGT

A45B .

A45B  TNGT

A45C

R45C  TNGT

A45D

A45D  TNGT

A45E

A45E  TNGT

AS0

A50 TNGT

ASOA

ASOA  TNGT

AS0B

AS0B  TNGT
AGOC -

AS0C  TNGT

AROD

A50D  TNGT

ASQF

AS0E  TNGT

A55

A55  TNGT

A60

A60  TNGT

A65 B ,

A65 B BEND

ARS M

A65 M BEND

AGS E

* EXCEEDED ALLOWABLE IN EQUATION 13,

STRESS ANALYSIS

SUSTAINED LOAD

PD/4T
PSI
6803
6803

6803

6803

6803

6803

6803

6803

6803

6803

6803

6803

6803

6803

6803

*+* EXCEEDED ALLOWABLE

EQN 11

CALC  ALLOW
PSI PSI
6991 15000
7046 15000
7046 15000
7179 15000
7179 15000
7024 15000
7024 15000
7034 15000
7034 15000
7769 15000
7769 15000
6962 15000
6962 15000
7169 15000
7169 15000
7399 15000
7399 15000
7338 15000
7338 15000
6989 15000
6989 15000 -
7263 - 15000
7263 15000
6871 15000
6871 15000
6851 15000
6888 15000
6894 15000
6894 15000
7038 ° 15000

PD/AT
PSI

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE

CODE B31573

OCCASIONAL LOAD

LEVEL B
EQN 12

CALC
PSI

EQUATION 14 USED

o0 OO0 00O QO 00 0O OO Q0O OO 00 OO0 00 0o 00 OO

ALLOW
PSI1

00 00 00 20 OO0 DO OO0 OO0 OO0 OO0 00 OO0 00O 00O OO

LEVEL C

EQN 12

CALC ALLOW

PST

OO OO0 OO0 OO DO 0O 0O 00O 00 OO0 00 00 oo OO0 oo

PSI

0O OO0 OO0 DO OO0 OO DO OO0 OO0 0O o0 OO0 00 oo oo

LEVEL D
EQN 12

CALC
PSI

OO0 OO0 OO0 00 00 OO Do 00 OO0 00 OO 00 OO0 00 0o

ALLOW
PSI

OO0 OO0 OO0 OO0 00 0O OO OO OO0 OO0 0O OO0 ©oO0o oo oo

THERMAL
EXPANSION
EQNS 13/14

CALC  ALLOW
PSI PSI
264 22500
324 22500
324 22500
394 22500
394 - 22500
469 22500
469 22500
S48 22500
548 22500
628 22500
628 22500
709 22500
709 22500
791 22500
791 22500
874 22500
874 22500
958 22500
958 22500

1042 22500

1042 22500

1126 22500

1126 22500

1213 22500

1213 22500

1292 22500

3043 22500 -

3078. 22500

3078 22500

3020 22500

by

7
R |

w

331

NON-REPEATED

ANCHOR MOV
EO * % ¥
CALC ALLOW
PSI PSI

R X AS)

00 00 00 00 OO QO Vo o0 DO 00 00 0O OO0 Q0o 0o

DO OO0 OO0 295 DO OO DT D20 DO Q0 00 OO OO0 OO OO



1-1 STRESS ANALYSIS ) ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 332

CODE B31S73

THERMAL NON-REPEATED
' SUSTAINED LOAD OCCASIONAL LOAD EXPANSION ANCHOR MOV
ELEMENT LEVEL B LEVEL C LEVEL D )
FROM TYPE EQN 11 EQN 12 EQN 12 EON 12 EQNS 13/14 EQN **+

TO TITLE PD/4T CALC ALLOW PD/4T CALC ALLOW CALC = ALLOW CALC ALLOW CALC ALLOW CALC ALLOW

PSI PSI PSI PSI PSI . PpsI PSI PSI PSI . PsI PSI PSI PSI PSI
A65 E TNGT 6803 6936 15000 o] 0 0 0 0 0 0 1282 22500 0

A65A 7155 15000 0 0 0 0 0 0 1218 22500

A65A  TNGT 6803 7155 - 15000 0 0 0 0 0 0 0 1219 22500 0
A70 © 7484 15000 0 0 0 0 0 0 1155 22500 0
A70 TNGT 6803 7484 15000 0 0 0 0 0 0 0 1155 22500 - 0
A70A ' 6836 15000 0 0 0 0 0 0 1051 22500 0
AT70A  TNGT 6803 6836 15000 0 0 0 0 0 d 0 1051 22500 0
A70B 7187 15000 0 0 0 0 0 0 947 22500 0
A70B TNGT 6803 7187 15000 0 0 0 0 0 0 0 947 22500 0
A70C 7293 15000 0 0 (0] 0 0 0 843 -~ 22500 0
A70C TNGT 6803 7293 15000 0 0 0 0 -0 0 0 843 22500 0
A70D ’ _ 7118 15000 0 0 0 0 0 o] 739 22500 0
A70D TNGT 6803 7118 15000 0 0 0 0 0 0 0 739 22500 0
AT5 6952 15000 0 0 0 0 0. 0 635 22500 0
A75 TNGT 6803 6952 15000 0 0 0 0 0 0 0 635 22500 0
ATSA 7098 15000 0 0 0 0 0 0 53% - 22500 0
A75A TNGT 6803 7098 15000 0 0 0 0 0 0 0 535 22500 0
A75B : 7270 15000 0 0 0 0 0 0 435 22500 0
A75B TNGT 6803 7270 15000 0 0 0 0 0 0 0 435 22500 0
A75C ' 7177 15000 0 0 0 0 0 0 335 22500 0
A75C TNGT . 6803 7177 15000 0 0 0 0 0 0 0 335 22500 0
ABO . 6836 15000 o] 0 0 0 0 0 237 22500 0
ABO TNGT 6803 6836 15000 0 0 0 0 0 0 0 237 22500 0
A8OA 6846 15000 0 0 0 0 0 0 136 22500 0
AB0A TNGT 6803 6846 15000 0 a 0 0 0 0 0 136 22500 0
A8S5 7065 15000 0 0 0 0 0 0 67 22500 0
ABS TNGT 6803 7065 15000 0 0 0 0 0 0 0 67 22500 0
A88 B ‘ 6990 15000 0 0 0 0 0 0 67 22500 0
A88 B BEND 6803 7134 15000 0 0 0 0 o] 0 0 157 22500 0
Ag8g M 6983 15000 0 0 0 0 0 0 209 22500 (]

00 00 OO0 QOO0 O OO QOO0 0o 00 Qo Qo QOC 00 OO OO

+ EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 ﬁSED
+* EXCEEDED ALLOWABLE

=1 217

Lo 7 etV

17



ELEMENT
FROM TYPE
TO TITLE

A88 M BEND
AB8 E

A88 E TNGT
A390

A9%0 TNGT
A90A

A90A TNGT
A9S5 )
A9S TNGT
A9SA

A9SA TNGT
ASV

ASVY TNGT
A97

A97 TNGT
MS1

MS1 TNGT
502

A7 TNGT
GA1l

GAl TNGT
cyl

GAl TNGT
GAlA

GAlA  TNGT
GAlB

GAlB TNGT
GA2 B

GA2 B BEND
GA2 M :

-+ EXCEEDED ALLOWABLE IN EQUATION 13,

STRESS ANALYSIS

SUSTAINED LOAD

PD/4T
PST
6803
6803
6803
6803
6803
6803
5866
5866
5866
4198
4108
5421
5421
5421

5421

*+ EXCEEDED ALLOWABLE

EQN 11
CALC  ALLOW
PSI PSI
6983 15000
7068 15000
6953 15000
7049 15000
7015 15000
6917 15000
6917 15000
7175 15000
7175 15000
7021 15000
7021 15000
6994 15000
5893 15000
5906 15000
6820 15000
5866 15000
5866 15000
5866 15000
4387 15000
4859 15000
4972 15000
4198 15000
5735 15000
5744 15000
5744 15000
5754 15000
5754 15000
5766 15000
5949 15000
15000

5769

PD/4T
PSI

LEVEL B

"EQN 12

CALC
pPSI

OO0 OO0 OO0 OO0 290 OO0 00 OO OO 0O 0O OO0 OO0 OO OO

EQUATION 14 USED

ALLOW
PSI

00 00 OO0 00O DD 00 00 OO OO0 0O 00 00O 00 0o oo

MEiOl/NZ PECO/553967 (QB2422) 09/26/03 QB2422

CODE B31S73

OCCASIONAL. LOAD

LEVEL C
EQN 12

CALC

PST

00 00 OO0 OO0 00 OO0 00 QOO ©OO0O 00 00 00 OO0 00 0o

ALLOW
PSI

00 00 00O OO0 220 00 OO 00 00 OO0 00 OO0 00 00 OO

LEVEL D
EQN 12

CALC
PSI

00 OO0 OO0 O 00 00 00O OO 0O OO0 00 00O OO0 00 oo

ALLOW
PSI

OO0 00 OO0 00 00O 00 00 00 OO0 00O 00O 00 OO0 00 0O

THERMAL
EXPANSION
EQNS 13/14

CALC  ALLOW
PSIT PSI
209 22500
293 22500

125 22500
268 22500
218 22500
210 22500
210 22500
309 22500
309 22500
365 22500
365 22500
421 22500

59 22500 -

67 22500
55 22500

0 22500
0 22500
0 22500

363 22500

279 22500
0 22500
0 22500

721 22500
674 22500
674 22500
632 22500
632 22500
595 22500
1214 22500

22500

- 1164

sbd IV

PAGE

333

NON-REPEATED
ANCHOR MOV

EQN #++
CALC

PS

R

7

I

00 00 OO0 220 OO D0 OO DO 220D 0O 09D OO OO OO 0O

ALLOW
PSI

OO0 00 OO0 D0 QOO 00O OO D90 ©OO 2O 0O o0 OO oo oo



1-1 STRESS ANALYSIS ME101/N2 PECO/S53967 (QB2422) 09/26/03 QB2422 PAGE 334

CODE B31573

THERMAL NON - REPEATED
. SUSTAINED LOAD OCCASIONAL LOAD EXPANSION ANCHOR MOV
ELEMENT i LEVEL B LEVEL C LEVEL D .

FROM TYPE EQN 11 ‘EQN 12 EQN 12 : EQN 12 EQNS 13/14 EQN #*+
TO TITLE PD/4T CALC ALLOW PD/4T CALC ALLOW CALC ALLOW CALC ALLOW CALC ALLOW CALC ALLOW
pPSI PSI PSI - PSI ‘PSI PSI PSI PSI PSI1 PSI PSI PSI PSI PSI
GA2 M BEND 5421 5769 15000 0 0 0 0 0 0 0 lle4 22500 0 0
GA2 E ’ 5559 15000 0 0 0 0 0 0 1117 22500 0 0
GA2 E TNGT 5421 5511 15000 0 0 0 0 0 .0 0 548 22500 0 0
GR2A 5887 15000 : 0 0 0 0 0 0 534 22500 0 0
GAZA TNGT . 5421 5887 15000 0 0 0 0 0 0 o] 534 . 22500 0 0
GA2B 6139 15000 - 0 0 0 0 0 0 550 22500 0 0
GAZ2B TNGT ‘ 5421 6139 15000 0 0. 0 0 .0 0 0 550 22500 0 0
GA2C 6237 15000 . 0 0 0 0o 0 0 593 22500 0 0
GA2C TNGT 5421 6237 15000 - 0 0 0 0 0 0 0 593 22500 0 0
GA2D 6181 15000 0 0 . 0. o 0 0 659 22500 0 0
GA2D TNGT 5421 6181 15000 0 0 0 0 0 0 0 659 22500 0 0
GAZE 5971 15000 0 0 0 0 0 0 740 22500 0 0
GA2E TNGT 5421 5971 15000 0 0 0. 0 0 0 0 740 22500 0 0
GA4 B 5611 15000 0 0 0 0 0 0 833 = 22500 0 0
GA4 B BEND 5421 5712 15000 0 0 0 0 0 0 0 1698 22500 0 Q
GA4 M 5548 15000 0 0 0 0 0 0 1785 22500 0 0
GA4 M BEND 5421 5548 15000 0 0 0 0 0 . 0 0 1785 22500 0 0
GA4 E 5703 15000 0 0 0 0 0 o] 1788 22500 0 0
GA4 E TNGT 5421 5606 15600 0 0 0 0 0 0 0 878 22500 0 0
GARAA 5595 15000 0 0 0 0 0 0 835 22500 0 0
GA4A TNGT 5421 5595 15000 0 0 0 0 0 0 0 835 22500 0 0
GA4B 5589 15000 0 0 0 0 0 0 797 22500 0 0
GA4B TNGT 5421 5589 15000 0 0 0 0 0 o] 0 797 22500 0 0
GA4C 5587 15000 0 0 0 0 0 0 763 22500 0 0
GA4C TNGT 5421 5587 15000 0 0 0 0 0 0 0 763 22500 0 0
GA4D . 5590 15000 0 0 0 o] 0 0 735 22500 0 0
GA4D TNGT 5421 5590 15000 0 0 0 0 0 0 0 73S 22500 0 0
GA4E 5596 15000 0 0 -0 0 0 0 714 22500 0 0
GA4E TNGT 5421 5596 15000 0 0 0 0 0 0 0 714 22500 0 0
GA4F 5607 15000 0 0 0 0 0 0 699 22500 0 0

*+ 'EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED
++ EXCEEDED ALLOWABLE

o
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STRESS ANALYSIS

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422

CODE B31573

THERMAL
SUSTAINED LOAD OCCASIONAL LOAD EXPANSION
ELEMENT LEVEL B LEVEL C LEVEL D
FROM -~ TYPE EQN 11 EQN 12 EQN 12 EQN 12 EQNS 13/14

TO TITLE PD/4AT CALC ALLOW PD/AT CALC ALLOW CALC  ALLOW CALC  ALLOW CALC ALLOW
P51 PSI PSI PSI PSI PS1 PSI PSI PSI PSI PSI pPSI

GA4F TNGT 5421 5607 15000 0 0 0 0 0 0 0 699 22500
GA4G 5621 15000 0 0 0 0 0 692 22500
GA4G TNGT" 5421 5621 15000 0 0 0 0 0 0 0 692: 22500
GAS B 5637 15000 0 0 0 0 0 0 692 22500
GA5 B BEND 5421 5854 15000 0 0 0 (] 0 0 0 1849 22500
GAS M 5673 15000 o] 0 0 0 0 0 1885 22500
GAS M BEND 5421 5673 15000 0 0 0 0 0 0 0 1885 22500
GAS E 7091 15000 0 0 0 0 0 0 1971 22500
GAS5 E TNGT 5421 6255 15000 0 0 0 0 0 0 0 738 22500
GA6 6557 15000 o] 0 0 0 0 0 751 22500
BOS TNGT 6803 7528 15000 0 o] 0 0 0 0 0 5939 22500
BO6 7240 15000 0 0 0 0 0 0 3116 22500
B06 TNGT 6803 7240 15000 0 0 0 0 0 0 0 3116 22500
BO7 €887 15000 0 0 0 0 0 o] 7184 22500
BO7 TNGT 6803 6887 15000 0 0 0 0 0 0 0 7184 22500
BO7A : 6818 15000 4] 0 0 0 0 0 1015 22500
BO7A TNGT 6803 6818 15000 0 0 0 0 0 0 0 1015 22500
BO7B 6817 - 15000 0 0 0 0 0 0 1069 22500
BO7B TNGT 6803 6817 15000 0 0 0 0 0. 0 0 1069 22500
B10 B 6817 15000 o 0 0 0 0 (] 1131 22500
B10 B BEND 6803 6827 15000 0 0 0 0 0 "0 0 2664 22500
B1O0 M 6903 15000 0 0 0 0 0 0 2682 22500
B10 M BEND 6803 6903 15000 0 0 0 0 0 0 0 2682 22500
"B10 E 7223 15000 0 0 0 0 0 0 2553 22500
B10 E TNGT 6803 7041 15000 0 0 0 0 0 0 0 1084 22500
B15 7228 15000 0 0 0 (o] 0 0 1024 22500
B15 TNGT 6803 7228 15000 0 0 0 0 0 0 0 1024 22500
B15A 7610 15000 0 0 0 0 0- ] 807 22500
B15A TNGT 6803 7010 15000 0 0 0 0 0 0 0 807 22500
B15B 7197 15000 0 0 0 0 0 0 642 22500

* EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED
*+ EXCEEDED ALLOWABLE

vor J AV

PAGE
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NON-REPEATED
ANCHOR MOV

EQN #**

CAL
PS

'76’9

i~

C
I
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ALLOW
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1-1 STRESS ANALYSIS - ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 336

CODE B31S73
' - THERMAL NON -REPEATED
SUSTAINED LOAD OCCASIONAL LOAD EXPANSION ANCHOR . MOV
ELEMENT LEVEL B LEVEL C LEVEL D
FROM TYPE - EQN 11 EQN 12 EQN 12 EQN 12 EQNS 13/14 EQN *++#
TO TITLE PD/4T CALC ALLOW PD/4T CALC ALLOW CALC ALLOW CALC ALLOW CALC ALLOW CALC  ALLOW
PSI PSI PSI PSI PSI PSI PSI PSI PSI PSI PSI PSI PSI PSI
B15B = TNGT 6803 7197 15000 - 0 0 0 0 0 ] 0 642 22500 0 0
B15C 6940 15000 0 0 0 0 0 0 577 22500 0 0
B15C  TNGT 6803 6940 15000 0 ) 0 0 0 0 0 577 22500 0 0
B20 _ 7368 15000 0 0 0 i} 0 0 643 22500 0 0
B20 TNGT 6803 7368 15000 0 0 0 ) 0 0 0 643 22500 0 0
B2S 6931 15000 0 ] 0 0 0 0 768 22500 ) 0
B25 TNGT 6803 6931 15000 0 0 0 0 0 0 0 768 22500 0 0
B30 B 6858 15000 0 0 0 0 0 ) 811 22500 0 0
B30 B BEND 6803 6899 15000 0 0 0 0 0 0 ) 1910 22500 0 0
B30 M 6845 15000 0 0 0 0 0 0 2011 22500 0 0
B30 M BEND 6803 6845 15000 0 0 0 0 .0 0 0 2011 22500 0 0
R30 E 6878 15000 0 0 0 0 0 0 1982 22500 0 0
B30 E TNGT 6803 6846 15000 0 0 0 0 0 0 0 842 22500 0 0
B30A 6821 15000 ) 0 0 0 0 o 800 22500 0 0
B30A  TNGT : '~ 6803 6821 15000 0 0 0 0 0 0 0 800 22500 0 0
B35 6898 15000 0 0 0 0 0 0 768 22500 0 0
B35S TNGT 6803 6898 15000 0 0 0 0 0 0 0 768 22500 0 0
R35A 6965 15000 0 0 0 ) 0 0 655 22500 ) 0
B35A  TNGT 6803 6965 15000 0 0 0 0 0 0 0 655 22500 ) 0
R4 0 7382 15000 0 0 0 ) 0 0 552 22500 0. 0
R4D TNGT 6803 7382 15000 0 0 0 0 0 0 0 552 22500 0 0
B40A : 6839 15000 ) 0 0 0 0 0 466 22500 0 0
B40A  TNGT #803 6839 15000 0 0 0 0 0 0 0 466 22500 0 0
B40B . 7184 15000 0 0 0 0 0 0 384 22500 0 0
B40B  TNGT 6803 7184 15000 0 0 0 0 0 0 0 384 22500 0 0
B40C 7273 15000 0 0 o 0 0 0 308 22500 0 0
B40C  TNGT ' 6803 7273 15000 0 0 0 ) 0 0 0 308 22500 0 0
B40D : 7101 15000 0 0 0 0 0 0 243 22500 0 0
B40D  TNGT 6803 7101 15000 0 0 0 0 0 0 0 243 22500 0 0
B40E 6940 15000 0 0 0 0 0 0 0 0

202 22500

* EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED
++ EXCEEDED ALLOWABLE
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1-1 STRESS ANALYSIS : ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 337

CODE B31573

THERMAL NON-REPEATED
SUSTAINED LOAD OCCASIONAL LOAD ) EXPANSION ANCHOR MOV
ELEMENT LEVEL B . LEVEL C LEVEL D .
FROM TYPE EQN 11 "EQN 12 EQON 12 - EQN 12 EQNS 13/14 EQN **+
TO TITLE PD/4T CALC ALLOW PD/4T CALC ALLOW CALC ALLOW CALC ALLOW CALC ALLOW CALC ALLOW
PSI PSI PSI PSI PSI PSI PSI PSI PSI PSI PSI PSI PSI PSI
B40OE TNGT 6803 6940 15000 0 0 0 0 0 0 0 202 22500 0 0
B45S ] 7632 15000 0 0 0 0 0 0 198 22500 0 0
B45 . TNGT 6803 7632 15000 0 0 0 0 0 0 0 198 22500 0 0
B4SA . 6946 15000 0 0 0 0 0 0 236 22500 0 0
B45A TNGT €803 6946 15000 0 0 0 0 0 0 0 236 22500 0 0
B45B » 7060 15000 0 0 0 0 0 0 303 22500 0 0
B45B TNGT 6803 7060 15000 ’ 0 0 0 ‘ 0 0 0 0 303 22500 0 o]
B45C 7166 15000 0 0 0 0 0 0 383 22500 0 o
B45C  TNGT 6803 7166 15000 0 0 0 0 0 0 0 383 22500 0 0
B45D : 6983 15000 0 0 0 0 0 0 469 22500 0 0
B45D TNGT . 6803 6983 15000 0 0 0 0 0 0 0 469 22500 0 0
B45E . 7100 15000 0 0 0 0 0 0 560 22500 0 0
B45E TNGT 6803 7100 15000 0 0 0 0 0 0 0 560 22500 0 0
B50 7864 15000 0 0 0 0 0 0 652 22500 0 0
B50 TNGT 6803 7864 15000 0 0 0 0 0 0 0 652 22500 0 0
B50A 6986 15000 o 0 0 0 0 0 745 22500 0 0
B50A TNGT 6803 6986 15000 0 ‘ o] 0 0 0 0 0’ 745 22500 0 0
B50B 7211 15000 ) 0 0 0 0 o] 0 B39 22500 0 0
B50B TNGT 6803 7211 15000 0 0 0 0 0 0 0 839 22500 0 0
B50C 7509 15000 0 0 0 0 0 0 935 22500 0 0
B50C TNGT : 6803 7509 15000 0 0 0 0 0 0 0 935 22500 0 0
B50D 7517 15000 0 0 0 0 0 0 1031 22500 0 0
B50D TNGT 6803 7517 15000 .0 0 0 0 0 0 0 1031 22500 0 0
BS50E : 7235 15000 0 0 0 0 0 .0 1128 22500 0 o
BS0OE TNGT 6803 7235 15000 0 0 0 0 0 0 0 1128 22500 0 0
B5S . 6947 15000 0 0 0 0 0 0 . 1225 22500 0 0
BS5 ° TNGT €803 6947 15000 0 0 0 0 0 .0 0 1225 22500 0 0
B60O 6927 15000 o] 0 0 0 o] 0 1419 22500 0 (o]
B60 TNGT - 6803 6927 15000 0 0 0 0 0 0 0 1419 22500 0 0
B65 B 6864 15000 0 0 0 0 0 .0 - 1448 22500 o . o]

.+ EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED
*+ EXCEEDED ALLOWABLE -

N B R i

~ 0/ '/, 2IY



1-1 STRESS ANALYSIS , ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 338

CODE B31S73

THERMAL NON-REPEATED
SUSTAINED LOAD OCCASIONAL LOAD EXPANSION ANCHOR MOV
ELEMENT LEVEL B LEVEL C LEVEL D

"FROM TYPE EQN 11 EQN 12 EQN 12 EQN 12 EQNS 13/14 EQN **¥
TO TITLE PD/4T CALC  ALLOW PD/4T CALC ALLOW CALC  ALLOW CALC ALLOW CALC ALLOW CALC ALLOW
PST PSI PST PSI PSI PSIT PSIT PSI PSI PSI PSI PSI PSI1 PSI
B65 B BEND 6803 6911 15000 0 0 0 0 0 0 0 3411 22500 0 0
B65 M 6923 15000 0 0 0 0 0 0 3443 22500 \ 0
B65 M BEND 6803 6923 15000 0 0 0 0 0 0 0 3443 22500 0 0
B65 E ) 7203 15000 a 0 0 0 0 0 3356 22500 0 0
B65 E TNGT 6803 7030 15000 0 0 0 0 0 0 o 1425 22500 0 0
B70 7420 15000 0 0 0 0 0 0 1326 = 22500 0 0
B70 TNGT 6803 7420 15000 0 0 0 0 0 0 0 1326 22500 0 0
B70A 6957 15000 - 0 0 0 o 0 0 1188 22500 0 0
B70A TNGT 6803 6957 15000 0 o] 0 0 0 0 0 1188 22500 0 0
RBR70B 6986 15000 0 0. 0 0 o 0 1050 22500 0 0
B70B TNGT 6803 6986 15000 0 0 0 0 0 0 0 1050 22500 0 0
B70C 6958 15000 0 0 0 0 0 0 912 22500 0 0
B70C TNGT V 6803 6958 15000 0 0 0 0 0 0 0 912 22500 0 0
B70D : 7049 15000 0 0 0 0 0 0 774 22500 0 -0
B70D TNGT 6803 7049 15000 0 0 0 0 0 0 0 774 22500 0 0
R75 7615 15000 0 0 0 0 0 0 637 22500 0 0
B75 TNGT 6803 7615 15000 0 0 0 0 0 0 0 637 22500 0 0
R75A . 6923 15000 0 0 0 0 0 0 465 22500 0 0
R75A TNGT 6803 6923 15000 0 0 0 0 0 0 0 465 22500 0 0
R75R 7200 15000 0 0 0 0 0 0 295 22500 0 0
B75B TNGT 6803 7200 15000 0 0 0 0 0 0 0 295 22500 0 0
BR75C 7152 15000 0 0 0 (4] 0 0 129 22500 0 0
B75C TNGT 6803 7152 15000 0 0 0 0 0 0 0 129 22500 0 0
B8O 6995 15000 0 0 0 0 0 0 76 22500 0 0
BRO TNGT 6803 6995 15000 0 0 0 0 0 0 0 76 22500 0 0
RR5 B : 6950 15000 0 0 0 0 0 0 97 22500 0 0
RR5 R BEND 6803 7063 15000 0 0 a o 0 g 0 228 22500 ¢ 4]
RRS M 7082 15000 0 0 0 0 0 0 368 22500 0 0
B&5 M BEND 6803 7082 15000 0 0 0 0 0 0 0 368 22500 0 0
BRS E . 7181 15000 0 0 0 0 0 0 495 22500 0 0

+ 'EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED
*+ EXCEEDED ALLOWABLE

AN Rl R i

gos g T4V



ELEMENT
FROM TYPE
TO TITLE

B85 E TNGT

B90

B90 TNGT

B90OA

B90A  TNGT

B9S

B95 TNGT

B95A

B95A  TNGT

BSV

BSV  TNGT

B97

B97 TNGT

GR1

GB1 TNGT

cv2

GB1 TNGT

GB1A

GB1A  TNGT

GB1B

GB1B  TNGT

GB2 B

GB2 B BEND

GB2 M

GB2 M BEND

GB2 E

GB2 E TNGT

GB2A

GB2A  TNGT

GB2B

STRESS ANALYSIS

SUSTAINED LOAD

PD/4T
psI
6803
6803
6803
6803
6803
5866
4198
4198
5421
5421
5421
5421
5421

5421

5421

EQON 11

CALC  ALLOW
PSI pSI
7017 15000
7122 15000
7321 15000
6848 15000
6848 15000
7382 15000
7382 15000
7363 15000
7363 15000
7474 15000
5960 15000
5992 15000
4521 15000
4806 15000
4942 15000
4198 15000
5774 15000
5761 15000
5761 15000
5748 15000
5748 15000
5735 15000
5901 15000
5697 15000
5697 15000
5561 15000
5513 15000
5916 15000
5916 15000
6165 15000

PD/4T
PSI

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE

CODE B31873

OCCASIONAL LOAD

LEVEL B
EQN 12

CALC
PSSl

¢« EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED
© +* EXCEEDED ALLOWABLE

o0 OO0 00 00 00 00 0O 00 00O o0 OO0 00O 00 00O OO0

ALLOW
PSI

0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
o
0
o
0
0

LEVEL C
EQN 12

CALC
PSI

00 00 OO0 OO0 00 00 OO OO oo 00 OO0 00 00 OO0 0O

ALLOW
P51

0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

LEVEL D
EQN 12

CALC
PS1

00 0O 00 Q00 00O 0L 0o o 0o o0 OO o 00 00 OO0

ALLOW
PSI

(=X o]

o0 00O OO OO0 00 00 0o 00 00 00O oo 0o 00 0o

THERMAL
EXPANSION
EQNS 13/14

CALC  ALLOW
pSI PSI
210 22500
439 22500
385 22500
289 22500
289 22500
376 22500
376 22500
442 22500
442 22500

508 22500

72 22500
80 22500
160 22500
162 22500
0 22500

0 22500
419 22500
427 22500
427 22500
480 22500
480 22500
564 22500

1150 22500
1234 22500
1234 22500

1262 22500
619 22500
629 22500
629 22500
663 22500

ol ¢ MY

339

NON-REPEATED
ANCHOR MOV

‘DTYD

f=i

EQN %%+
CALC
PSI

o0 OO0 00O 0D 00 O OO0 20 00 000 oo 0o OO0 OO0 0O

ALLOW
PST

~A 0O 0O OO QOO0 00 OO QO Q0 Qo o0 ©0O0 O OO 0O



1-1 STRESS ANALYSIS ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 340

CODE B31573

: THERMAL NON-REPEATED
SUSTAINED LOAD OCCASIONAL LOAD EXPANSION ANCHOR MOV
ELEMENT LEVEL B . LEVEL C LEVEL D
FROM TYPE EQN 11 EQN 12 EQN 12 EQN 12 EQNS 13/14 EQN #*++
TO TITLE PD/4T CaLc ALLOW PD/4T CALC ALLOW CALC  ALLOW CALC ALLOW CALC ALLOW CALC ALLOW
PSI pSI PSI PSI PSI PSI pPSI PSI PSI PSI pPSI PSI pPSI PSI
GB2B TNGT 5421 6165 15000 0 0 0 0 0 0 0 663 22500 0 0
GB2C : 6261 15000 0 0 0 0 0 0 719 22500 0 0
GB2C TNGT 5421 6261 15000 0 0 0 0 0 0 0 719 22500 0 0
GB2D 6201 15000 -0 0 0 0 (] 0 792 22500 0 0
GB2D TNGT 5421 6201 15000 . 0 0 0 0 0 0 0 792 22500 0 0
GB2E 5987 15000 0 0 0 0 -0 0 877 22500 (4] 0
GB2E TNGT 5421 5987 15000 0 0 0 0 0 0 0 877 22500 0 0
GB4 B 5618 15000 0 0 0 0 0 0 972 22500 0 0
GB4 B BEND 5421 5723 15000 0 0 0 0 0 0 0 1981 22500 0 0
GB4 M 5510 15000 0 0 0 0 0 0 2089 22500 0 0
GR4 M BEND 5421 5510 15000 0 0 0 0 Y 0 0 2089 22500 0 0
GR4 E 5700 15000 0 0 0 o] 0 0 2147 22500 (¢} 0
GR4 E TNGT ‘5421 5603 15000 . 0 0 0 0 0 0 0 1054 22500 0 0
GR4A 5614 15000 0 0 0 0 0 0 1075 22500 0 0
GB4A TNGT . 5421 5614 15000 0 0 0 0 0 0 0 1075 22500 0 0
GB4B ’ 5624 15000 0 0 0 0 0 0 1108 22500 0 0
GB4R TNGT 5421 5624 15000 0 0 0 0 0 0 0 1108 22500 0 0
GR4C ’ 5635 15000 ) 0 0 0 0 0 0 1152 22500 0 0
GR4C TNGT 5421 5635 15000 0 0 0 0 0 - 0 0 1152 22500 0 0
GR4D . 5645 15000 0 0 0 0 0 0 1205 22500 0 0
GR4D TNGT 5421 5645 15000 .0 0 0 0 0 0 0 1208 22500 0 0
GRAE 5656 15000 0 0 0 0 0 o 1266 22500 0 0
GR4E TNGT 5421 5656 15000 0 0 0 0 0 0 ] 1266 22500 0 0
GR4F . 5666 15000 0 0 0 0 0 0 1334 22500 0 0
GBAF TNGT © 5421 5666 15000 0 0 0 0 0 0 0 1334 22500 0 0
GR4G . : 5677 15000 ] 0 0 0 0 0 1408 22500 0 0
GB4G TNGT - 5421 5677 15000 0 0 0 0 0 0 0 1408 22500 0 0
GBS ) 5687 15000 0 0 0 0 0 0 1488 22500 0 0
c0S TNGT 6803 7550 15000 0 0 0 0 0 0 0 5945 22500 0 0
coe 7246 15000 0 0 0 0 o 0 3184 22500 0 0

~
, : P X
+ EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED = ?
++ EXCEEDED ALLOWABLE '
n —~
~ ]
>
- s
Q .
\n -



* EXCEEDED ALLOWABLE IN EQUATION 13,

*+ EXCEEDED  ALLOWABLE

EQUATION 14 USED

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE

CODE B31573

OCCASIONAL LOAD
LEVEL C
EQN 12

1-1 'STRESS ANALYSIS
SUSTAINED LOAD
ELEMENT LEVEL B
FROM TYPE EQN 11 EQN 12

TO TITLE PD/4T CALC ALLOW PD/4T CALC  ALLOW
PSI PSI PSI pSI PSI PSI
co6 TNGT 6803 7246 15000 0 0 0
co7 7146 15000 0 0
co7 TNGT 6803 7146 15000 0 0 0
co7A : . 6864 15000 0 0
CO7A  TNGT 6803 6864 15000 0 0 0
co7B 6863 15000 0 0
CO7B  TNGT 6803 6863 15000 0 0 0
C10 B 6863 15000 - : 0 0
C10 B BEND 6803 6908 15000 0 0 0
Cl10 M 6836 15000 0 0
C10 M BEND 6803 6836 15000 0 0 0
Cl10 E 7180 15000 0 0
€10 E TNGT 6803 7017 15000 0 0 0
c1s 7220 15000 0 0
C1s TNGT 6803 7220 15000 0 0 0
c15A 6868 15000 0 0
C15A  TNGT 6803 6868 15000 0 0 0
' C15B ' 7072 15000 0 0
C1SB  TNGT 6803 7072 15000 0 0 0
C15C 7001 15000 0 0
C15C  TNGT 6803 7001 15000 0 0 0
C15D _ 6952 15000 0 0
C15D  TNGT 6803 6952 15000 0 0 0
€20 7573 15000 : 0 0
€20 TNGT 6803 7573 15000 0 0 0
c25 6838 15000 0 0
c25 TNGT 6803 6838 15000 0 0 0
C30 B 6826 15000 0 0
C30 B BEND 6803 6843 15000 0 0 0
C30 M 6819 15000 0 0

CALC
PSI

00 00 OO0 00 OO0 00 00 00 00O 0o 0o OO0 OO o0 OO

ALLOW
PSI

0
0

00 00 OO0 00 OO0 OO 00 00 00 00 00 Qo 00 OO0

LEVEL D
EQN 12

CALC
PSI

co 00 600 OO0 00 0O 00O OO0 OO0 00 0O 00O 00 ©O 0o

ALLOW
PSI

00 00 00 00 OO0 00 00 00 00 00O oo QO 00 OO

THERMAL
EXPANSION
EQNS 13/14

CALC  ALLOW
PSI PSI
3184 22500

7337 22500

7337 22500
1022 22500

1022 22500

1071 22500

1071 22500

1136 22500

2676 22500

2699 22500

2699 22500

2564 22500
1089 22500
1025 22500
1025 22500
841 - 22500
841 22500
690 22500
690 22500
597 22500
597 22500
591 22500
591 22500
674 22500
674 22500
979 22500
979 22500
1000 22500
2355 22500

2483 22500

9 e , ‘ 2 'N‘V

341

NON-REPEATED

ANCHOR MOV

EQN #+¥+
CALC
PSI

=1 o2

7

\

o0 00 00O 0O OO OO0 00 OO 00 00 Qo OO o0 OO0 Qo

ALLOW
PSI

o0 00 OO OO0 00O 0O OO 0O OO0 oo oo oo oo o0 0O



1-1
ELEMENT

FROM TYPE

TO TITLE
C30 M BEND
C30 E
C30 E TNGT
c3s5
C35 TNGT
Ca5a-
C35A  TNGT
C35B

C35B  TNGT
C35C
Cc35C  TNGT
ca0
ca0 TNGT
C40A
C40RA  TNGT
C40R
C40R  TNGT
c40C
Cca0c  TNGT
c40D
C40D  TNGT
C40F
C40E  TNGT
C45
C45 TNGT
C45A
C4RA TNGT
C45B
C45B  TNGT
Ca5C

STRESS ANALYSIS

SUSTAINED LOAD

Pb/4T
PSI
6803
68013
6803‘
6803
6803
6803
6503
6803
6803
6803
6803
6803
6803
6803

6803

EQN 11
CALC  ALLOW
PSI PSI
6819 ° 15000
6851 15000
6830 15000
7042 15000
7042 15000
6914 15000
6914 15000
6954 15000
6954 15000
6920 15000
6920 15000
7494 15000
7494 15000
6820 15000
6820 15000
7184 15000
7184 15000
7285 15000
7285 15000
7097 15000
7097 15000
6987 15000
6987 15000
7754 15000
7754 15000
6990 15000
6990 15000
7092 15000
7092 15000
7275 15000

PD/4T
PSI

ME101/N2

CODE B31

PECO/553967 (QB2422) 09/26/03 QB2422

873

OCCASIONAL LOAD

LEVEL B
EQN 12

CALC
PSI

+ EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED
*+ EXCEEDED ALIOWABLE

OO0 OO0 OO o0 00 90O o0 oo oOC o0 00 OO0 OO0 OO OO0

ALLOW
PSI

0O 0O OO 00O 00O 00 OO OO oo oo 00O 00 00 ©0 OO0

LEVEL C

EQN
CALC .
PSI

0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

12
ALLOW
PSI

o0 00 OO0 00 OO0 OO0 ©O0 00 o0 00 0O 00 00 ©O 00

LEVEL D
EQN 12

CALC
PSI

00 00 00 00O 00 OO 00 0o o0 o0 OO0 ©00 OO0 OO0 OO

ALLOW
PSI

THERMAL
EXPANSION
EONS 13/14
CALC  ALLOW
PSI PSI
2483 22500
2451 22500
1041 22500
949 22500
949 22500
837 22500
837 22500
725 22500
725 22500
615 22500
615 22500
507 22500
507 22500
405 22500
405 22500
309 22500
309 22500
227 22500
227 22500
177 22500
177 22500
189 22500
189 22500
254 22500
254 22500
341 22500
341 22500
240 22500
440 22500
22500

546

vo! d /vl"av

PAGE

342

NON-REPEATED
ANCHOR MOV

EQN L X 2

PS

D]

(-

VY

. caLc

1

o0 o0 00 9290 OO 02 00 QO o0 OO0 ©O OO0

OO0 00 OO0

ALLOW
PSI

o0 00 OO 0o oo Qo 990 20 D20 Do 00 0O 00 QOO0 0o



1-1 STRESS ANALYSIS ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 343

CODE B31573

THERMAL MON-REPEATED
SUSTAINED LOAD OCCASIONAL LOAD EXPANSION ANCHOR MOV
ELEMENT - LEVEL B LEVEL C LEVEL D

FROM TYPE EON 11 EQN 12 EQN 12 EON 12 EONS 13/14 EQN *++
TO TITLE PD/AT CALC  ALLOW PD/4T CALC  ALLOW CALC. ALLOW CALC  ALLOW CALC  ALLOW CALC  ALLOW
PSI PSI PSI PSI PSI PST PSI PST PSI PSI pPS1 pPSI PSI PST
Cc45C  TNGT 6803 7275 15000 0 0 0 0 0 0 0 546 22500 0 0
C45D 7168 15000 0 0 0 0 0 €54 22500 0 0
c45D  TNGT 6803 7168 15000 0 0 0 0 0 0 0 654 22500 0 0
 C45E 6840 15000 0 o 0 0 0 0 764 22500 0 0
C45E  TNGT 6803 6840 15000 0 0 0 0 0 0 0 764 22500 0 0
Cs0 7524 15000 0 0 0 0 0 0 875 - 22500 0 0
C50 TNGT 6803 7524 15000 0 0 0 0 0 0 0 875 22500 0 0
C50A _ €822 15000 0 0 0 0 0 0 968 22500 0 0
C50A  TNGT 6803 6822 15000 0 0 0 0 0 0 0 968 22500 0 0
C50B 7277 15000 0 0 0 0 0 0 1063 22500 0 0
C50B  TNGT 6803 7277 15000 0 0 0 0 0 0 0 1063 22500 0 0
c50C 7525 15000 0 0 0 0 0 0 1158 22500 0 0
€c50C  TNGT 6803 7525 15000 0 0 0 0 0 0 0 1158 22500 0 0
C50D 7542 15000 0 0 0 0 0 0 1254 22500 0 0
c50D  TNGT 6803 7542 15000 0 0 0. 0 0 0 0 1254 22500 0 0
CS0E 7327 15000 0 0 0 0 0 0 1351 22500 0 0
CSO0E  TNGT 6803 7327 15000 0 0 0 0 0 0 0 1351 22500 0 0
C55 6881 15000 0 0 0 0 0 0 1248 22500 0 0
Cs5 TNGT A 6803 6881 15000 0 0 0 0 0 o 0 1448 22500 0 0
C60 7192 15000 0 0 0 0 0 0 1518 22500 0 0
C60 TNGT . 6803 7192 15000 0 0 0 0 0 0 0 1518 22500 0 0
C65 B 6974 15000 0 0 0 0 0 0 1596 22500 0 0
¢65 B BEND 6803 7105 15000 0 0 0 0 0 0 0 3759 22500 0 0
C65 M 7009 15000 0 0 0 0 0 0 3786 22500 0 0
C65 M BEND 6803 7009 15000 0 0 0 0 0 0 0 3786 22500 0 0
C65 E , 6998 15000 : 0 0 0 0 0 0 3665 22500 0 0
C65 E TNGT 6803 6913 15000 0 0 0 0 0 0 0 1556 22500 0 0
C65A 6924 15000 0 0 0 0 ] 0 1445 22500 0 0
C65A  TNGT 6803 6924 15000 0 0 0 0 0 0 0 1445 22500 0 0
C70 _ 7051 15000 0 0 0 0 0 0 1334 22500 0 0

+ EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED
+*+ EXCEEDED ALLOWABLE

goid LAY

7 -



. ELEMENT
FROM - TYPE
TO TITLE

c70 TNGT

C70A

C70A TNGT

C70B i

C70B TNGT

c70cC

c7ocC TNGT

C75

C75 TNGT

C75A '

C75A TNGT

758

C75B TNGT

C75C

C75C TNGT

c80

c80 TNGT

c8S B

C85 B BEND

85 M

8% M BEND

CR5 E

C85 E TNGT

90

C90 TNGT

C9as

Co5 TNGT

96

C96 TNGT

csv

STRESS ANALYSIS

SUSTAINED LOAD

PD/4T
PSI
6803
6803
6803
6803
6803
6803
6803
6803
6803
6803
AR03
6803
6803
6803

6803

EON 11
CALC  ALLOW
pST PSI
7051 15000
6377 15000
6977 15000
7065 15000
7065 15000
6942 15000
6942 15000
7141 15000
7141 15000
6983  15000.
6983 15000
7163 15000
7163 15000
7100 15000
7100 15000
6925 15000
6925 15000
6912 15000
6996 15000
7034 15000
7034 15000
7042 15000
6939 15000
6965 15000
7087 15000
7032 15000
7032 15000
6952 15000
6952 15000
6974 . 15000

PD/4T
PSI

0

ME101/N2 PECO/553967 (QB2422) 09/26/03 QBR2422

CODE B31S73

OCCASIONAL LOAD

LEVEL B
EQN 12

CALC
PS1

OO0 OO0 OO0 OO0 OO0 00 00 0O OO0 OO0 00 OO 00O 0O 0O

* EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED
**+ EXCEEDED ALLOWABLE

ALLOW
PSI

OO0 00 00O OO OO OO0 OO0 OO0 00 OO0 OO0 OO0 00O OO0 OO

LEVEL C
EQN 12

CALC
PSI

o0 OO0 OO o0 OQ OO0 OO OO0 OO0 OO0 OO OO 00 OO0 OO0

ALLOW
PSI1

00 00 OO0 OO0 00 00 OO0 O 00 00 OO0 00 O 0O 0o

LEVEL D
EQN 12

CALC
PSI

o0 00O OO OO0 OO0 00 OO0 00 00O 00 00O OO0 00 00 oo

ALLOW
PSI

OO0 OO0 OO0 OO0 0O OO 00 OO0 00 OO0 OO0 00O o OO0 OO

THERMAL
EXPANSION
EQNS 13/14

CALC  ALLOW
PSI PSI
1334 22500
1158 22500
1158 22500
982 22500
982 22500
806 = 22500
806 22500
631 22500
631 22500
451 22500
451 22500
272 22500
272 22500

93 22500

93 22500

87 22500

87 22500
124 22500
291 22500
491 22500
491 22500
652 22500
277 22500
571 22500
525 22500
407 22500
407 22500
535 - 22500
535 22500
556 22500

IV Lol

PAGE

344

NON-REPEATED
ANCHOR MOV

EQN **%
CALC
PSI

oy - i

OO 200 20 DO DO OO0 00 00 DO DI OO0 OO0 OO0 OO0 OO

ALLOW
PSI

DO 00 0O OO0 D0 DO OO0 OO OO OO oo

o0 OO 0O 22




1-1 STRESS ANALYSIS ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 345

CODE B31S73

THERMAL NON-REPEATED
SUSTAINED LOAD OCCASIONAL LOAD EXPANSION ANCHOR MOV
ELEMENT LEVEL B LEVEL C LEVEL D :
FROM TYPE EON 11 EON 12 EQN 12 EQN 12 EQNS 13/14 EQN +*++
TO TITLE _ PD/4T CALC ALLOW PD/4T CALC  ALLOW CALC ALLOW CALC  ALLOW CALC ALLOW CALC  ALLOW
PSI PSI . PSI PSI PSI PSI PSI PSI pSI pSI PSI PSI PSI pSI
csv TNGT 5866 5890 15000 - 0 0 0 0 0 0 0 78 22500 0 0
c97 5911 15000 0 0 0 0 0 0 88 22500 0 ]
c97 TNGT 4198 4481 15000 0 0 0 0 0 0 0 267 22500 0 0
GC1 4818 15000 o 0 0 0 0 0 194 22500 0 0
GC1 TNGT 4198 4952 15000 0 0 0 0 0 0 0 0 22500 0 0
cv3 4198 15000 0 0 0 0 0 0 0 22500 0 0
GC1 TNGT 5421 5769 15000 0 0 0 ] 0 0 ) 501 22500 0 ]
GC1A 5759 15000 0 0 0 0 0 0 379 22500 0 0
GC1A  TNGT 5421 5759 15000 0 o 0 0 0 0 0 379 22500 0 )
GC1B 5748 15000 0 0 0 0 0 0 414 22500 ) )
GC1B  TNGT 5421 5748 15000 0 ) 0 0 .0 0 0 414 22500 0 0
GC2 B 5737 15000 0 0 .0 0 0 0 "579 22500 0 0
GC2 B BEND _ 5421 5904 15000 0 0 0 0 ) 0 0 1181 22500 0 0
GC2 M 5702 15000 0 0 0 0 ] 0 1366 22500 0 0
GC2 M BEND 5421 5702 15000 0 0 0 ) 0 0 0 1366 22500 0 0
GC2 E 5554 15000 0 0 0 0 0 0 1437 22500 0 0
GC2 E TNGT 5421 5508 15000 0 0 0 0 0 0 0 705 22500 0 0
GC2A 5912 15000 0 0 0 0 0 0 709 22500 0 0
GC2A  TNGT 5421 5912 15000 0 0 0 0 0 0 0 709 22500 0 0
GC2B 6162 15000 0 0 0 0 0 0 732 22500 0 0
GC2B  TNGT 5421 6162 15000 0 0 0 0 0 0 0 732 22500 0 0
GC2C _ 6257 15000 0 0 0 o 0 0 771 22500 0 0
GC2C  TNGT 5421 6257 15000 0 0 0 0 0 0 0 771 22500 0 )
GC2D 6197 15000 0 0 0 0 0 0 824 22500 0 0
GC2D  TNGT 5421 6197 15000 0 0 0 0 ) 0 0 824 22500 0 0
GC2E 5983 15000 0 0 0 0 ] 0 889 22500 0 0
GC2E  TNGT 5421 5983 15000 0 0 ] 0 0 0 0 889 22500 0 0
GC4 B 5614 15000 0 0 0 0 0 0 963 22500 0o 0
GC4 B BEND 5421 5717 15000 0 0 0 0 0 0 0 1963 22500 0 0
GCa4 M 5517 15000 0 0 0 0 0 0 2038 22500 0 0

* EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED
*+ EXCEEDED ALLOWABLE

|
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1-1 STRESS ANALYSIS , ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 346

CODE B31573

THERMAL NON-REPEATED
SUSTAINED LOAD OCCASIONAL LOAD . EXPANSION ANCHOR MOV
ELEMENT LEVEL B . LEVEL C " LEVEL D
FROM TYPE EQON 11 "EQN 12 EQN 12 EQN 12 EQNS 13/14 EQN ++*
TO TITLE PD/4T CALC ALLOW PD/AT CALC ALLOW CALC ALLOW CALC ALLOW CALC ALLOW CALC ALLOW
PSI PSI PSI PSI PSI PSI PSI PSI PSI PSI PSI PSI PSI pPSI
GC4 M BEND 5421 5517 15000 0 0 0 0 0 0 0 2038 22500 0 0
GC4 E 5704 ° 15000 0 0 0 0 0 o 2080 22500 0 o
GC4 E TNGT 5421 5606 15000 0 0 0 0 0 0 0 1021 22500 0 0
GC4Rn . ) 5615 15000 0 0 0 0 0 0 1057 22500 0 0
GC4A TNGT 5421 5615 15000 0 0 0 0 0 0 0 1057 22500 0 ]
GC4B 5624 15000 Y 0 0 0 0 1] 1132 22500 (o] 0
GC4B TNGT 5421 5624 15000 0 0 0 0 0 0 o] 1132 22500 0 0
GCacC _ 5632 15000 0 0 0 0 0 0 1237 22500 0 0
GC4C TNGT 5421 5632 15000 0 0 0 (¢} 0 0 0 1237 22500 0 0
GC4D - 5641 15000 0 0 0 o] 0 0 1367 22500 0 0
GC4D TNGT 5421 5641 15000 0 0 0 0 0 0 0 1367 22500 0 Q
GC4E 5650 15000 : 0 0 0 0 0 o] 1514 22500 0 0
GC4E TNGT 5421 5650 15000 0 0 0 -0 0 0 0 1514 22500 0 0
GCAF 5659 15000 0 0 0 0 0 o] 1675 22500 0- 0
GCAF TNGT 5421 5659 15000 0 0 0 0 0 0 0 1675 22500 0 0
GCAG 5667 15000 0 0 0 0 0 0 © 1845 22500 0 0
GCAG TNGT C 8421 5667 15000 0 0 0 0 0 0 0 1845 22500 0 0
GCR 5676 15000 0 0 0 0 0 0 2022 22500 0 0
nos TNGT 6803 7570 15000 0 0 0 0 0 0 0 5992 22500 0 0
DOs 7259 15000 0 0 0 0 0 0 ©3301 22500 0 0
D06 TNGT 6803 7259 15000 0 0 0 0 0 0 0 3301 22500 0 0
DO7 7515 15000 : 0 0 0 0 0 0 8334 22500 0 0
D07 TNGT 6803 7515 15000 .0 0 0 0 0 0 0 8334 22500 0 0
DO7A : 6933 15000 0 0 0 0 0 0 1138 22500 0 0
DO7A TNGT 6803 6933 15000 0 0 0 0 0 0 0 1138 22500 0 0
DO7B ) 69135 15000 0 (0] 0 0 0 0 1178 22500 0 0
DO7B TNGT 6803 6935 15000 0 0 0 0 0 0 0 1175 22500 0 0
nio B - 6937 15000 0 0 0 0 0 0 1237 22500 0 0
D10 B BEND 6803 7039 15000 0 0 0 0 0 0 0 2913 22500 0 g
D10 M 6985 15000 0 0 0 0 0 0 2927 22500 0 0

'3]93

+ EXCEEDED ALLOWABLE IN EQUATION 13 EQUATION 14 USED
- EXCEEDED "ALLOWABLE
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1-1 STRESS ANALYSIS v ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 347

CODE B31573

THERMAL NON-REPEATED
SUSTAINED LOAD OCCASIONAL LOAD EXPANSION ANCHOR MOV
ELEMENT LEVEL B LEVEL C LEVEL D
FROM TYPE EON 11 EQN 12 EQN 12 EQN 12 EQNS 13/14 EQN *++

TO TITLE PD/4T CALC ALLOW PD/4T CALC ALLOW CALC  ALLOW CALC  ALLOW CALC  ALLOW CALC  ALLOW
‘ PSI PSI PSI PSI PSI PSI PSI PSI PSI PSI PSI pPSI PSI PSI
D10 M BEND 6803 6985 15000 0 0 .0 0 0 0 0 2927 22500 0 0

D10 E 7156 15000 0 0 ] 0 0 ] 2765 - 22500
D10 E TNGT 6803 7003 15000 v} 0 0 0 0 0 0 1174 22500 0 0
D15 7188 15000 ] ] o 0 0 0 1100 22500 0 0
D15 TNGT 6803 7188 15000 0 0 0 0 0 0 0 1100 22500 0 0
D15A 7028 15000 0 0 0 0 0 0 830 22500 0 0
D15A  TNGT 6803 7028 15000 0 0 0 0 0 0 0 830 22500 0 0
D15B 7162 15000 0 0 ] 0 ] 0 626. 22500 0 0
D15B  TNGT 6803 7162 15000 0 0 0 ] 0 0 0 626 22500 0 0
D15C 6916 15000 ] 0 . 0 0 0 0 563 22500 0 0
D15C  TNGT ° 6803 63916 15000 0 0 0 0 0 0 0 563 = 22500 0 0
D20 7468 15000 0 0 0 0 0 0 682 22500 0 0
D20 TNGT ' 6803 7468 15000 0 ] ] 0 0 0 0 682 22500 0 0
D20A 7123 15000 0 0 0 0 0 0 913 22500 0 0
D20A  TNGT 6803 7123 15000 0 0 0 0 ] 0 0 913 22500 0 0
D25 7199 15000 0 0 0 0 0 0 1197 22500 0 0
D25 TNGT 6803 7199 15000 0 0 0 0 0 0 0 1197 . 22500 0 0
D30 B 7131 15000 0 0 -0 4] o 0 1223 22500 0 0
D30 B BEND 6803 7382 15000 0 0 0 0 0 o) 0 2881 22500 0 0
D30 M ’ 6974 15000 0 0 0 0 0 0 3042 22500 0 0
D30 M BEND 6803 6974 15000 0 0 0 0 0 0 0 3042 22500 0 0
DI0 E 7098 15000 0 0 0 0 0 0 3014 22500 0 ]
D30 E TNGT 6803 6970 15000 0 0 0 0 0 0 0 1280 22500 0 0
D30A _ 7184 15000 0 0 0 0 0 0 1194 22500 0 0
D30A  TNGT 6803 7184 15000 0 0 0 0 0 0 0 1194 22500 0 0
D33 , 7271 15000 0 0 0 0 0 0 1115 22500 ] ]
D33 TNGT ) 6803 7271 15000 0 0 0 0 0 0 0 1115 22500 0 0
D35 - v 7208 15000 0 0 0 0 0 0 1032 22500 0 0
D35S TNGT 6803 7208 15000 0 0 0 0 0 0 0 1032 22500 0 0
D35A 7332 15000 0 0 0 0 0 0 906 22500 0 0

+ EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED
*+ EXCEEDED ALLOWABLE
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1-1 . STRESS ANALYSIS ME101/N2 - PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 348

CODE B31S73

: THERMAL NON-REPEATED
SUSTAINED LOAD OCCASIONAL LOAD EXPANSION ANCHOR MOV
ELEMENT LEVEL B LEVEL C LEVEL D
FROM TYPE EQN 11 EQN 12 EQN 12 EQN 12 EQNS 13/14 EQN #++
TO TITLE PD/4T CALC ALLOW PD/4T CALC ALLOW CALC  ALLOW CALC ALLOW CALC  ALLOW CALC  ALLOW
PSI PSI PSI PSI- PSI PSI PSI PSI PSI PSI PSI PSI - PSI PSI
D3S5A  TNGT 6803 7332 15000 0 0 0 0 0 0 0 906 22500 ) 0
.D35B : 7169 15000 0 0 0 0 0 781 22500 0 0
DI5B  TNGT 6803 7169 15000 0 0 0 0 0 ] 0 781 22500 0 0
D35C : : 6893 15000 0 0 0 0 0 0 659 22500 0 0
D35C  TNGT 6803 6893 15000 0 0 0 0 0 0 0 659 22500 0 0
D40 7631 15000 0 0 0 0 0 o 542 22500 0 0
D40 TNGT 6803 7631 15000 0 0 0 0 0 0 0 542 22500 0 0
D40A 6913 15000 0 -0 0 0 0 0 427 22500 0 0
D40A  TNGT 6803 6913 15000 0 0 0 0 0 0 0 427 22500 0 0
D40B 7124 15000 0 0 0 0 0 0 317 22500 0 0
D40B  TNGT 6803 7124 15000 0 0 0 ] 0 0 0 317 22500 0 0
D40C : 7260 15000 0 0 0 0 0 0 221 22500 0 0
D40C  TNGT 6803 7260 15000 ) ] 0 0 0 0 o 221 22500 0 )
D40D 7105 15000 0 0 0 0 0 0 166 22500 0 0
DPa0D  TNGT 6803 7105 15000 0 0 0 0 0 0 0 166 22500 0 0
D40E 6951 15000 0 0 0 0 0 0 190 22500 0 0
D40E  TNGT 6803 6951 15000 0 0 0 0 0 0 0 190 22500 0 0
D4S 7688 15000 0 0 0 0 0 0 274 . 22500 0 0
D45  TNGT 6803 7688 15000 0 0 0 0 0 0 0 274 22500 0 0
D45A 6961 15000 0 0 0 0 0 0 378 22500 0 0
D45A  TNGT - 6803 6961 ' 15000 0 0 0 0 0 0 0 378 22500 0 0
D45B 7085 15000 0 0 0 0 0 0 492 22500 0 0
D45B  TNGT 6803 7085 15000 0 0 0 0 0 0 0 432 22500 0 0
D45C , 7232 15000 0 0 0 0 0 0 612 22500 0 0
P4as5C  TNGT 6803 7232 15000 0 0 0 0 0 0 0 612 22500 0 0
D45D 7089 15000 0 0 0 0 0 0 733 22500 0 0
Da5D  TNGT 6803 7089 15000 0 0 0 0 0 0 0 733 22500 0 0
D4SE » 6954 15000 ] 0 0 0 0 0 856 22500 0 0
D45E  TNGT 6803 6954 15000 0 0 0 0 0 0 0 856 22500 ) 0
D50 7677 15000 0 0 0 0 0 ) 980 22500 0 0
' . BN
*+ ‘EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED = A
++ EXCEEDED ALLOWABLE r~o
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STRESS ANALYSIS

ELEMENT
FROM TYPE
TO TITLE

D50 TNGT

D50A

D50A  TNGT

D50B

D50B . TNGT

D50C

D50C  TNGT

D50D

pSOD  TNGT

DSOE

DS0E  TNGT

D55

nN55 TNGT

D60

D60 TNGT

DES B

D65 B REND

P&& M

P65 M BEND

DAS E

D65 E TNGT

D&5A

D65A  TNGT

n70

D70~ TNGT

D70A

D70A  TNGT

D70R

D70B  TNGT

D70C

SUSTAINED LOAD

PD/AT
PSI
6803
6803
6803

6803

6803

6803

6803

6803

AR03

6803

6803

6803

6803

6803

6803

EQN 11

CALC ALLOW
PSI PSI
7677 15000
6929 15000
6929 15000
7200 15000
7200 15000
7486 15000
7486 15000
7540 15000
7540 15000
7363 15000
7363 15000
6956 15000
6956 15000
7090 15000
7090 15000
7069 15000
7273 15000
7135 15000
7135 15000
7114 15000
6979 15000
6978 15000
6978 15000
6974 15000
6974 15000
7173 15000
7173 15000
7296 15000
7296 15000
7239 15000

PD/4T
PSI

ME101/N2

PECO/553967 (QB2422) 09/26/03 QB2422 PAGE

CODE B31S73

OCCASIONAL LOAD

LEVEL B
EQN 12

CALC
PSI

00 OO0 OO0 OO0 OO0 00D OO 00 OO0 Q0o OO 00 OO0 00 oo

+ EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED
++ EXCEEDED ALLOWABLE

ALLOW
PSI

S50 00 00 0D DO 00 00 00 00 oo o0 00 00O 00O oo

LEVEL C
EQN 12

CALC
PSI

OO0 00 OO0 OO0 OO0 OO0 00 OO D0 OO0 00 00 00 0O oo

ALLOW
PSI

00 OO0 OO0 00O 00 00 0O 00O OO0 00 OO0 00 00 00 0o

LEVEL D
EQN 12

CALC
PSI

OO0 00 00 OO0 OO0 00O OO0 00 OO0 00 OO0 00 OO 00 0o

ALLOW
PSI

0
0
0
0
0
0
0
0
0
0
0
0
0
0
o
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

THERMAL,
EXPANSION
EQNS 13/14

CALC - ALLOW
pSI psSI
980 22500

1084 22500

1084 22500

1189 22500
1189 22500

1296 22500

1296 22500

1403 22500

1403 22500

1511 22500

1511 22500

1619 22500

1619 22500

1697 22500

1697 22500

1706 22500

4019 22500

4039 22500

4039 22500
3878 22500

1646 22500

1566 22500
1566 22500
1486 22500
1486 22500
1291 22500
1291 22500
1095 22500
1095 22500
900 22500

349

NON-REPEATED

ANCHOR MOV
EQN +*++
ALLOW-
PSI PSI
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
o] 0
0 0
0 0
0 0
0 0
0 0
0 d
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 o]
> aY
By o
. ~
(a2 .
~ —
!
\ ——
.



ELEMENT
FROM TYPE
TO TITLE

D70C  TNGT
.D75

D75 TNGT
D75A

D7SR  TNGT
D75B

D75B TNGT
D8o

D8o TNGT
D85 B

D85 B BEND
D85 M

D85 M BEND
D8S E

D85 E TNGT
D90

D0 TNGT
Das

D95 TNGT
D96

D96 TNGT
DSV

DSV TNGT
D97

‘D97 TNGT
MS4

D97 TNGT
GD1

GD1 TNGT
cv4 ‘

STRESS ANALYSIS

SUSTAINED LOAD

PD/AT
PSI
6803
6803
6803
6803
6803
6803
6803
6803
6803
6803
6803
5866
5é66
4198

4198

EQN 11

CALC ~ ALLOW
PSI PSI
7239 15000
7026 15000
7026 15000
. 7203 15000
7203 15000
7154 15000
7154 15000
6975 15000
6975 15000
6980 15000
7115 15000
7119 15000
7119 15000
7077 15000
6958 15000
7035 15000
6980 15000
7168 15000
7168 15000
7391 15000
7391 15000
7452 15000
5957 15000
6002 15000
6880 ~ 15000
5866 15000
4446 15000
4846 15000
4953 15000
4198 15000

PD/AT

PSI .

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422

CODE B31S73

OCCASIONAL LOAD .

LEVEL B
EQN 12

CALC
PSI

0O 00 00 OO0 00 00O OD OO0 ©0o 00 ©o oo oo oo oo

* EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED
*+ EXCEEDED ALLOWABLE

ALLOW
PSI

00 OO0 OO0 00O OO0 OO0 OO0 OO0 00 OO QO O0Oo 00 00 oo

LEVEL C
EQN 12

CALC
PSI

00 00O 00 00 00O 00 OO0 0O 00 ©O0 00 Ooo OO0 oo oo

ALLOW
PS1

0

OO0 OO OO0 OO0 OO0 00 00O 0O 00 00 ©0o0o oo OO 0o

00 00 OO0 OO0 00 00 0O 00 00 00 00 oo oo 00 OO

00 OO0 OO0 00 00 OO0 0O 00 00 00 OO0 o oo oo ©Oo

THERMAL
EXPANSION
EQNS 13/14

CALC  ALLOW
PSI PSI

900 22500
704 22500
704 22500
473 22500
473 22500
242 22500
242 22500

13 22500

13 22500

97 22500
©228 22500
475 22500
475 22500
665 22500
282 22500
587 22500
529 22500
357 22500
357 22500
520 22500
520 22500
542 22500

76 ° 22500

89 22500

8 22500
0 22500

163 22500

173 22500
0 22500
0 22500

54l d CY

N Rl B

PAGE

350

NON-REPEATED
ANCHOR MOV -

EQN *#+
CALC
PST

oo OO0 00 00 0O 00 0O o0 00 00 ©o0 oo 0o 0o 0o

ALLOW
PSI

o0 OO0 OO0 OO OO0 OO 0O 00 Qo oo o0 oo oo oo oo



1-1 STRESS ANALYSIS : ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 351

CODE B31S73

THERMAL NON -REPEATED
SUSTAINED LOAD OCCASIONAL LOAD EXPANSION ANCHOR MOV
ELEMENT LEVEL B LEVEL C LEVEL D

FROM TYPE EQN 11 EQN 12 EQN 12 : EQN 12 EQNS 13/14 EQN *+*
TO TITLE PD/4T CALC ALLOW PD/4T CALC ALLOW CALC ALILOW = CALC  ALLOW CALC ALLOW CALC ALLOW
PST PSI PSI PST PST PSI PSI PSI PSI PSI psI PSI PSI PSI
GD1 TNGT 5421 5731 15000 0 0 0 0 0 0 0 447 22500 0 0
GD1A _ 5742 15000 0 0 0 0 0 0 473 22500 0 0
GD1A TNGT 5421 5742 15000 0 0 0 0 0 0 0 473 22500 0 0
GD1B : 5756 15000 0 0 0 0 0 0 522 22500 0 0
GD1B TNGT 5421 5756 15000 0 0 0 0 0 0 0 522 22500 0 0
"GD2 B 5771 15000 0 0 0 0 0 0 589 22500 0 0
GD2 B BEND 5421 5956 15000 0 0 0 0 0 0 0 1200 22500 0 0
~GD2 M 5783 15000 0 0 0 (o] 0 0 1264 22500 0 0
GD2 M BEND 5421 5783 15000 0 0 0 0 0 0 0 1264 22500 0 0
- GD2 E 5583 15000 0 0 0 0 0 o] 1282 22500 0 0
GD2 E TNGT 5421 5527 15000 0 0 0 0 0 0 0 629 22500 0 0
GD2A 5886 15000 0 0 0 0 0 0 621 22500 0 0
GD2A TNGT 5421 5886 15000 0 0 0 0 0 0 0 621 22500 0 0
GD2B : 6134 15000 0 0 0 0 (O 0 © 615 22500 0 0
GD2B TNGT 5421 6134 15000 0 0 0 0 0 0 0 615 22500 0 0
GD2C 6229 15000 0 0 0 0 0 0 614 22500 0 o]
GD2C TNGT 5421 6229 15000 0 0 0 0 0 0 0 614 22500 0 0
GD2D 6171 15000 0 0 -0 0 0 0 615 22500 0 0
GD2D  TNGT 5421 6171 15000 0 0 0 0 0 0 0 615 22500 0 0
GD2E : . 5959 15000 ’ 0 0 0 0 (V] 0 621 22500 0 0
GD2E TNGT 5421 5959 15000 0 0 0 0 0 0 0 621 22500 0 0
GD4 B 5593 15000 0 0 0 0 0 0 630 22500 0 0
GD4 R BEND 5421 5685 15000 0. 0 0 0 0 0 0 1283 22500 0 0
GDh4 M 5548 15000 0 0 0 0 0 0 1284 22500 0 0
GD4 M BEND 5421 5548 15000 .0 0 0 0 0 0 0 1284 22500 0 0
GD4 E ' 5713 15000 0 0 0 0 0 0 1271 22500 0 0
GD4 E  TNGT 5421 5612 15000 0 0 0 0 0 0 0 624 22500 0 0
GD4A 5598 15000 0 0 0 0 0 0 617 22500 0 0
GD4A TNGT 5421 5598 15000 0 0 0 0 0 0 0 617 22500 0 0
0 0 0 0 V] 0 632 22500 0 0

GD4B 5588 15000

+ EXCEEDED ALLOWABLE IN EQUATION-13, EQUATION 14 USED
++ EXCEEDED ALLOWABLE

itg Tl
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1-1 STRESS ANALYSIS ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 352

CODE B31S73

THERMAL NON-REPEATED
SUSTAINED LOAD OCCASIONAL LOAD EXPANSION ANCHOR MOV
ELEMENT LEVEL B LEVEL C LEVEL D
FROM TYPE EQN 11 EQON 12 - EQN 12 EQN 12 EQNS 13/14 EQN *¥+*
TO TITLE PD/4T CALC ALLOW PD/4T CALC ALLOW CALC ALLOW CALC ALLOW CALC ALLOW CALC ALLOW
PSI PSI . PSI PST- PSI PSI PSI P51 P51 P51 P51 P51 PSI PSI
GD4B TNGT ' 5421 5588 15000 0 0 0 0 0 0 0 632 22500 0 0
GDh4C ’ 5582 15000 0 0 0 0 0 0 666 22500 0 0
GD4C TNGT 5421 5582 15000 o] 0 0 0 0 0 0 666 22500 0 0
GD4D ) 5582 15000 . 0 0 0 . 0 0 0 717 22500 0 0
GD4D TNGT 5421 5582 15000 0 0 0 0 0 0 0 717 22500 0 0
GD4E 5587 15000 0 0 o 0 0 0 781 22500 0 0
GD4E TNGT 5421 5587 15000 0 0 0 0 0 0 0 781 22500 0 0
GD4F 5597 15000 0 0 0 0 0 0 856 22500 0 0
GD4F TNGT 5421 5597 15000 0 0 0 0 0 0 0 856 22500 0 0
GD4G ) 5611 15000 0 0 0 0 0 0 939 22500 o 0
GD4G TNGT 5421 5611 15000 0 -0 0 0 0 0 0 939 22500 0 0
GD5 B 5628 15000 0 0 0 - 0 0 0 1028 22500 0 0
GDS B BEND 5421 5835 15000 0 0 0 0 0 0 0 2746 22500 0 0
~GD5 M 5641 15000 0 0 0 0 0 o 2837 22500 0 0
GD5 M BEND 5421 5641 15000 0 0 0 0 0 0 0 2837 22500 0 0
GD5 E 7088 15000 0 0 0 0 0 0 2915 22500 0 o
GDS E TNGT 5421 6253 15000 0 0 0 0 0 0 0 1092 22500 0 0
GD6 6557 15000 0 0 0 0 0 0 1099 . 22500 0 0
A90 = TNGT 4383 4585 15000 0 0 0 0 0 0 0 321 22500 0 0
105 B : 4564 15000 0 0 0 0 0 0 202 22500 0 0
105 B BEND 4383 4625 15000 0 0 0 0 0 0 0 360 22500 0 0
105 M : 4584 15000 0 0 0 0 0 o] 319 22500 0 0
105 M BEND ‘ 4383 4584 15000 0 0 0 0 0 0 0 319 22500 0 0
105 E 4551 15000 0 0 0 0 0 0 296 22500 0 0
105 E TNGT 4383 4509 15000 0 0 0 0 0 0. 0 166 22500 0 0
105A 4888 15000 0 0 0 0 0 0 157 22500 0 0
105A TNGT - 4383 4888 15000 0 0 0 0 0 0 0 157 22500 0 0
110 5507 15000 0 0 0 0 0 0 154 22500 0 (o]
110 TNGT 4383 5507 15000 (] 0 0 0 0 v 0 0 154 22500 0 0
0 0 0 0 0 0 166 22500 ] 0

110A 4857 15000

* EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED
¥+ EXCEEDED ALLOWABLE
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1-1 STRESS ANALYSIS ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 353

CODE B31S573

THERMAL NON-REPEATED
SUSTAINED LOAD OCCASIONAL LOAD EXPANSION ANCHOR MOV
ELEMENT LEVEL B LEVEL C LEVEL D

FROM TYPE EQN 11 EQON 12 EQN 12 EQN 12 EQNS 13/14 © EQN ***
TO TITLE PD/4T CALC ALLOW PD/4AT CALC ALLOW CALC ALLOW CALC ALLOW CALC ALLOW CALC ALLOW
PSI PSI PSIT PSI PSI PSI PSI PST PSI PSI PSI PSI PSI PST
110A TNGT 4383 4857 15000 0 0 0 0 0 0 0 166 22500 0 0
115 . 4585 15000 0 0 0 0 0 0 224 22500 0 0
115 TNGT 4534 5110 15000 : 0 0 0 0 0 0 0 112 22500 0 0
115A 4872 15000 (¢] 0 0 0 0 0 56 22500 0 (o]
115A TNGT 4534 4872 15000 0 0 0 0 0 0 0 56 22500 0 0
115B 4721 15000 0 0 0 0 0 0 36 22500 0 0
115B TNGT . . 4534 4721 15000 0 0 0 0 0 0 0 36 22500 0 0
120 5536 15000 0 0 0 0 o 0 22 22500 0 0
120 TNGT 4534 5536 15000 0 0 (4] 0 0 0 0 22 22500 0 0
120A 4920 15000 0 0 0 0 0 o] 24 22500 0 0
120A - TNGT 4534 4920 15000 0 0 -0 0 ] 0 0 24 22500 0 0
120B 4613 15000 0 0 0 0 0 0 39 22500 0 0
120B TNGT 4534 4613 15000 0 0 0 0 0 0 0 39 22500 0 0
120C 4598 15000 0 0 0 0 0 0 58 22500 0 0
120C TNGT 4534 4598 15000 0 0 0 0 0 0 0 58 22500 0 0
125 5604 15000 0 0 0 0 o 0 464 22500 0 0
125 TNGT 4534 5604 15000 0 0 0 0 0 0 0 464 22500 0 0
130 R 4618 15000 0 0 0 0 0 0 89 22500 0 0
130 R BEND 4534 4649 15000 0 0 0 0 0 0 0 163 22500 0 o]
130 M _ 4755 15000 0 0 0 0 0 0 173 22500 0 0
130 M BEND 4534 4755 15000 0 0 0 0 (o] 0 0 173 22500 0 0
130 E 4807 15000 0 0 0 0 0 0 175 22500 -0 0
130 E  TNGT 4534 4734 15000 0 0 0 0 0 0 0 96 22500 0 0
133 B 4742 15000 0 0 0 0 0 0 96 22500 0 0
133 B BEND 4534 4905 15000 0 0 0 0 0 0 0 229 . 22500 0 0
133 M 4910 15000 0 0 0 0 ] 0 225 22500 0 0
133 M BEND : . 4534 4910 15000 0 0 0 0 0 0 0 225 22500 0 0
135 . 4899 15000 0 0 0 0 0 0 215 22500 0 0
135 TNGT 4534 4738 15000 0 0 - 0 0 0 0 0 90 22500 0 0
140 4738 15000 0 0 0 0 0 0 89 22500 0 0

* EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED
*+ EXCEEDED ALLOWABLE

=%
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ELEMENT
FROM TYPE
TO TITLE

140 TNGT

144

144 TNGT

145

145 TNGT

146 '

146 TNGT

147

147 TNGT

150

150 BEND

155 M

155 M BEND

155 E

155 E TNGT

160 B

160 B BEND

160 M

160 M BEND

160 E

160 E TNGT

165

165 TNGT

165A

165A TNGT

1658 .

1658  TNGT

165C

165C  TNGT

i70 -

STRESS ANALYSIS

[y

SUSTAINED LOAD

PD/4T

PSI
4534

4534

4534
4534
4534
4534
4534
4534
4534
4534
4534
4534
4534
4534

4534

EQN 11

CALC ALLOW

PSI . PSI
4738 15000
4740 15000
4740 15000
5327 15000
5327 15000
5960 15000
5960 15000
5211 15000
5211 15000
5192 15000
5711 15000
5649 15000
5649 15000
5600 15000
5130 15000
5052 15000
5241 15000
5237 15000
5237 15000
5241 15000
5051 15000
5112 15000
5112 15000
4847 15000
4847 15000
5388 15000
5388 15000
5579 15000
5579 15000
5505 15000

PD/4T
PSI

LEVEL B
EQN 12

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422

CODE B31S73

OCCASIONAL LOAD
LEVEL C
EQN 12

CALC ALLOW

PSI

cCO OO 00 00 00 OO0 00 00 o 00O 00 0o Qo oo [=}=)

* EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED

*+ EXCEEDED ALLOWABLE

PSI
0
0

QO 00 00 OO OO0 00 OO0 9O o0 ©O 0O OO 0o 0o

CALC
PSI

[oXe]

o0 00 00 OCO OO0 OO0 00 O 00O 00 Lo 0o 00 0o

ALLOW
pPsI1

0
0

o0 OO0 00O OO0 OO DO 00 00 0D OO0 00 OO OO0 (oY=

LEVEL D
EQN 12

CALC  ALLOW

PST

00 OO0 00 OO0 OO 00 00 OO0 00 00 00 oo OO0 00 OO

PSI

00 00 00 00 00 0O 0O 00 oo oo 0o oo ©o°o 00 0O

THERMAL
EXPANSION
EQONS 13/14

CALC  ALLOW
PSI PSI

89 22500

86 22500

86 22500

77 22500

77 22500
151 22500
151 22500
134 22500
134 22500
132 22500
316 22500
307 22500
307 22500
301 22500
126- 22500
115 22500
209 22500
203 22500
203 22500
193 22500
106 22500

88 22500

88 22500

50 - 22500

50 22500

21 22500

21 22500

38 22500

38 22500
108 22500

PAGE 354

NON-REPEATED
ANCHOR MOV

EON L 24
CALC ALLOW
PSI PSI

00 OO 00 00 OO 0O 00O OO OO0 OO0 0o 0o oo oo

bu Y
57 /-/-rra co oo co oo 00 60 SO o0 OO 00 o0 00 OO0 00 0O



1-1 STRESS ANALYSIS ME101/N2 PECO/553967 (QB2422) 09/26/03 (QB2422 PAGE 355

CODE B31873
. : THERMAL NON-REPEATED
% ’ SUSTAINED LOAD OCCASIONAL LOAD EXPANSION ANCHOR MOV
: ELEMENT : LEVEL B LEVEL C LEVEL D
FROM TYPE EQN 11 EQN 12 - EQN 12 EQN 12 EQNS 13/14 EQN #*+
TO TITLE PD/4T CALC ALLOW PD/4T CALC ALLOW CALC ALLOW CALC '~ ALLOW CALC ALLOW CALC ALLOW
PSI PSI PSI PSI PSI PSI pPSI PSI PSI PSI PSI PSI PSI PSI
170 TNGT 4534 5527 15000 0 0 0 0 0 d 0 110 22500 0 0
175 5554 15000 0 0 0 0 0 0 130 22500 0 0
175 TNGT 4383 6496 15000 o] 0 0 0 0 0 0 270 22500 0 0
180 4683 15000 0 (¢ 0 0 0 0 96 22500 0 0
180 TNGT 4383 4683 15000 0 0 0 0 0 0 0 96 22500 0 0
230 B 4622 15000 0 0 0 0 0 0 98 22500 0 0
230 B BEND 4383 4702 15000 0 0 0 -0 0 0 0 175 22500 0 0
230 M 4722 15000 0 0 0 0 0 0 191 22500 0 0
230 M BEND. 4383 4722 15000 0 0 0 0 0 0 0 191 22500 0 0
230 E 4728 15000 0 0 0 0 0 0 211 22500 0 t]
230 E TNGT - 4383 4641 15000 0 0 0 0 0 0 0 119 22500 0 0
220A 4667 15000 0 0 0 0 0 0 139 22500 0 0
2307 TNGT 4383 4667 15000 0 0 0 .0 0 0 0 139 22500 0 0
235 B 4848 15000 0 0 ] 0 o] 0 161 22500 .0 0
235 B BEND 4383 5005 15000 0 0 0 0 0 0 0 287 22500 0 0
235 M 5189 15000 0 0 0 0 0 0 306 22500 0 0
235 M BEND . 4383 5189 15000 0 0 0 0 0 0 0 306 22500 0 0
235 E 5271 15000 0 0 0 0 0 0 311 22500 0 0
235 E TNGT 4383 5047 15000 0 0 0 0 0 - 0 0 175 22500 0 0
D90 5097 15000 0 0 0 0 0 0 266 22500 0 o
115 TNGT : 4534 5055 15000 0 o] 0 0 0 0 0 138 22500 0 0
240 5249 .15000 0 0 0 0 0 0 149 22500 0 0
240 TNGT 4383 5865 15000 0 0 0 0 0 0 0 309 22500 0 .0
2A0A 5121 15000 0 0 0 0 0 0 89 22500 0 0
240A TNGT 4383 5121 15000 0 0 0 0 0 0 0 89 22500 0 0
245 B 4573 15000 0 0 0 a 0 0 129 22500 0 0
245 B . BEND 4383 4637 15000 0 0 0 0 0 0 0 229 22500 0 0
245 M ‘ ' 4433 15000 o] 0 0 0 0 0 268 22500 0 0
245 M BEND 4383 4433 15000 0 0 0 0 0 0 0 268 22500 0 0
245 E 4746 15000 0 0 \] 0 0 0 282 22500 0 0

* EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED
*+ EXCEEDED ALLOWABLE

7 /-— { ‘7vf7

ol 'V fdiv



1-1 STRESS ANALYSIS ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 356

CODE B31S73

. THERMAL NON-REPEATED
: . SUSTAINED LOAD OCCASIONAL LOAD . EXPANSION ANCHOR MOV
ELEMENT LEVEL B LEVEL C LEVEL D
FROM - TYPE EQN 11 EQN 12 EQN 12 EQN 12 EQNS 13/14 EQN *++
TO TITLE PD/4T CALC ALLOW PD/4AT CALC ALLOW CALC ALLOW CALC ALLOW CALC ALLOW CALC ALLOW
PSI PSI PSI PS1 PSI PSI PSI PSI PSI PSI PSI PSI PSI PSIT
245 E TNGT 4383 4654 15000 0 0 0 0 0 0 0 158 22500 0 0
250 5035 15000 0 0 0 0 0 0 154 22500 0
250 TNGT ‘ 4383 5035 15000 0 0 0 0 0 0 0 154 22500 0 0
255 B 4752 15000 0 0 0 0 0 0 141 22500 0 0
255 B BEND 4383 4876 15000 0 0 0 0 0 0 0 251 22500 0 0
255 M 4881 15000 0 0 0 0 0 0 236 22500 0 0
255 M BEND 4383 4881 15000 0 0 0 0 0 0 0 236 22500 0 0
255 E 4905 15000 . 0 0 0 0 0 0 213 22500 (] 0
255 E TNGT 4383 4774 15000 0 0 0 0 ] 0 0 120 22500 0 0
C90 4823 15000 0 o] 0 0 0 0 171 22500 0 (o]
170 TNGT 4383 4515 15000 . 0 0 0 0 O 0 0 211 22500 0 0
170A 4529 15000 0 0 0 0 0 0 169 22500 0 0
170A TNGT 4383 4529 15000 0 0 0 0 0 o] 0 169 22500 0 o]
170B 4451 15000 0 0 0 0 0 0 178 22500 0 0
170B TNGT 4383 4451 15000 o] 0 o 0 0 0 0 178 22500 0 0
260 B . 4766 15000 0 0 0 0 0 0 2058 22500 0 0
260 B BEND 4383 4895 15000 0 0 0 0 0 0 0 365. 22500 0 0
260 M 5118 15000 0 0 -0 0 (¢} 0 388 22500 0 0
260 M BEND 4383 5118 15000 0 0 0 0 0 0 0 3é8 22500 0 0
260 E 5227 15000 0 0 0 0 0 0 415 22500 0 0
260 E TNGT 4383 5015 15000 0 0 0 0 0 0 0 233 22500 0 0
B90O 5096 15000 0 0 0 0 0 0 384 22500 0 0
B97 TNGT 5866 6107 15000 0. 0 0 0 ] 0 0 202 22500 0 0
so1 - 6442 15000 0 0 0 0 0 0 183 22500 0 0
S01 TNGT 5866 6442 15000 .0 0 0 o] 0 0 0 183 22500 0 0
AS7 6806 15000 0 0 0 0 0 1] 167 22500 0 0
c97 TNGT 5866 6193 15000 0 0 0 0 0 0 0 180 22500 0 0
MS2 7083 15000 0 0 0 0 0 0 172 22500 0 0
MS2 TNGT 5866 7083 15000 0 (o} 0 0 0 0 0 172 22500 0 0
B97 . 6123 15000 0 o] 0 0 0 o] 165 22500 0 0
- > N
. 2 =
* EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED ’ r
++ EXCEEDED ALLOWABLE o~
'
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1-1 STRESS ANALYSIS ME101/N2 PECO/553967 {(QB2422) 09/26/03 QB2422 PAGE 357

CODE B31S73

THERMAL NON-REPEATED
SUSTAINED LOAD OCCASIONAL LOAD EXPANSION ANCHOR MOV
ELEMENT LEVEL B LEVEL C LEVEL D

FROM TYPE EQN 11 EQN 12 EON 12 EQN 12 EQNS 13/14 EQN *4++
TO  TITLE PD/4T CALC  ALLOW PD/4T CALC ALLOW  CALC ALLOW  CALC ALLOW CALC ALLOW  CALC  ALLOW
' PSI PST PSI PSI PST pSI PSI PSI pSI PSI PSI PST PST PSI
D97 TNGT - 5866 6843 15000 0 o " 0 0 0 0 0 29 22500 0 0
500 6519 15000 0 0 0 0 0 0 30 22500 0 0
S00 TNGT 5866 6519 15000 0 0 0 0 0 0 0 30 22500 0 0
co7 : 6173 15000 : 0 0 0 0 0 0 31 22500 0 0
A07 TNGT : 4753 4753 15000 0 0 0 0 0 0 0 0 22500 0 0
ARS 4753 15000 0 0 0 0 0 0 0 22500 0 0
BO7 TNGT 4753 4753 15000 0 0 0 0 0 0" 0 0 22500 0 0
BRS 4753 15000 0 0 0 0. 0 0 0 22500 0 0
co7 TNGT 4753 4753 15000 0 0 0 0 0 0 ) 0 22500 0 0
CRS 4 4753 15000 0 0 0 0 0 0 0 22500 0 0
D07 TNGT 4753 4753 15000 0 0 0 0 0 0 0 0 22500 0 0
0 0 0 0 0 0 0 22500 0 0

DR5 4753 15000

*+ EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED
*+ EXCEEDED ALLOWABLE
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PIPING STRESS SUMMARY CHECK AND COVER SHEET

ANALYSIS INPUT DATA

PECO/553967 (QB2422) 09/26/03 QB2422 PAGE

CASES WTO02 THRMO1
PIPING DATA
2) MATERIAL
3) E A PSI)
4) PIPE OD (IN)
5) NOM WALL (IN)
6) DESN PRES ( PSI)
7} PEAK PRES( PSI)
8) TEMP (DEG-F)
9) EXPAN (IN/100-FT)
10) EXPAN {IN/IN)
11) WT PIPE (LB/FT)
12) WT CONTNT (LB/FT)
13) WT INSUL (LB/FT)
14) WT MISC. (LB/FT)
15) TOTAL WT (LB/FT)
VALVE DATA
: 1) VALVE S2 & NO
2) LENGTH (E-E) (IN)
3) OPR YOKE LEN (IN)
4) WT BODY (LB)
5) WT OPERATOR (LB)
6) WT CONTENTS (LB)
7) WT INSUL (LB)
8) TOTAL WT (LB)

INPUT SOURCE DOCUMENTS

.260+08
26.000
.950
1115.000
1337.000

.000
.000
.000
284.000
284,000

1) PIPING SPECIFICATION

2)

VALVE DRAWINGS

.260+08
28.000
1.250
1115.000
1337.000

©.000
.000
.000
389.000
389.000

PREPARED BY
REVIEWED BY
APPROVED BY

2 3
.260+08 .260+08
48.000 36.000

2.000 2.000
1115.000 1115.000
1337.000 1337.000

.000 .000

.000 .000
.000 .000
284.000 284.000
284.000 284.000
SIGNATURE

Y T K

st T d

3—[ ‘31*3

A7

358



PIPING STRESS SUMMARY CHECK AND COVER SHEET

ANALYSIS INPUT DATA

PECO/553967 (QB2422) 09/26/03 QB2422

.260+08
748,000
2.000
1115.000
1337.000

.000
.000
.000
.000
.000

PROJECT »
JOB NO 03-00525 PLANT DESIGN GROUP
SYSTEM U3 MAIN STEAM LINES O/C
CALC NO 1-1 IS0 NO
CASES: WT02 THRMO1
PIPING DATA s -6 1
2) MATERIAL : ’
3) E ( PSI) .260+08 .260+08 .260+08
4) PIPE OD (IN) 14.000 18.000 18.000
5) NOM WALL (IN) .750 .937 - .937
6) DESN PRES ( PSI) 1115.000 1115.000 1115.000
7) PEAK PRES ( PSI) 1337.000 1337.000 1337.000
8) TEMP (DEG-F)
* 9) EXPAN (IN/100-FT)
10) EXPAN {IN/IN) :
11) WT PIPE (LB/FT) .000 . 000 .000
12) WT CONTNT (LB/FT) .000 .000 .000
13) WT INSUL (LB/FT) .000 .000 .000
14) WT MISC. (LB/FT) 124.000 193.000 3621.000
15) - TOTAL WT (LB/FT) 124.000 193.000 3621.000
VALVE DATA
1) VALVE S2Z2 & NO
2} LENGTH (E-E) (IN)
3) OPR YOKE LEN (IN)
4) WT BODY (LB)
5) WT OPERATOR (LB)
6) WT CONTENTS (LB)
7) WT INSUL (LB)
8) TOTAL WT (LB)
INPITT SOURCE DOCUMENTS
1) PTPING SPRCIFTCATION
2) VALVE DRAWINGS T
NAME SIGNATURE

PREPARED BY

REVIEWED BY
APPROVED BY

2 -HY

1~ 22

nel

L -

PAGE
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- APPROVED BY

PIPING STRESS SUMMARY CHECK AND COVER SHEET

PROJECT

ANALYSIS INPUT DATA

CALC NO  1-1 1S0 NO
CASES: WT02 THRMO 1
PIPING DATA 9 .
2) MATERIAL
3) E ( PSI) .260+08
4) PIPE OD (IN) 20.000
5) NOM WALL (IN) 1.000
6) DESN PRES( PSI) 1115.000
7) PEAK PRES{ PSI) 1337.000
8) TEMP (DEG-F)
9) EXPAN (IN/100-FT)
10) EXPAN (IN/IN)
11) WT PIPE (LB/FT) .000
12) WT CONTNT (LB/FT) .000
13) WT INSUL (LB/FT) .000
14) WT MISC. (LB/FT) 209.000
15) TOTAL WT (LB/FT) 209.000

VALVE DATA

1) VALVE SZ & NO

2) LENGTH (E-E) (IN)
3) OPR YOKE LEN (IN)
4) WT BODY (LB)
5) WT OPERATOR (LB)
6) WT CONTENTS ' (LB)
7)° WT INSUL (LB)
8) TOTAL WT (LB)

INPUT SOURCE DOCUMENTS

1) PIPING SPECIFICATION

2) VALVE DRAWINGS

PREPARED BY

REVIEWED BY

PECO/553967 (QB2422) 09/26/03 QB2422

v

PAGE

RN

-1
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PIPING STRESS SUMMARY CHECK AND COVER SHEET PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 361

ANSI-B31.1
PROJECT
JOB NO 03-00525 PLANT DESIGN GROUP
SYSTEM U3 MAIN STEAM LINES 0O/C
CALC NO  1-1 msono REV NO
________________________________ | T ¥ For Complete MEIO] avtpuT,
LOCATION MAXIMUM ALLOWABLE COMPUTED ' ' W
DESIGN : ' OF MAXIMUM COMPUTED STRESS  ----- ——-- See pogr 107 of ARP-V M CH Frede
CONDITION LEVEL END - ELEMENT STRESS( PSI) ( PSI) ALLOWABLE Jo o )
--------------------------------------------------------------------------- /12l
SUSTAINED SH (To0 24236, dated 02/
LOADS B50 B45E 7864 .524 '
EQN. 11 BS50 15000
THERMAL T SA -
EXPANSTON DO7 DO6 83234 370
EQN. 13 D07 22500
REFERENCE CALCULATIONS:
WEIGHT SEISMIC-INERTIA PORTION OTHERS
THERMAL EXP. SEISMIC-ANCHOR MOVEMENT :
DYNAMIC
NAME SIGNATURE DATE
PREPARFD RY
REVTEWED BY T T
APPROVED BY T
ME101SA Version N2 Stop on 09/26/03 at 02:24:48
ME1015A Version N2 run time .45 seconds

o

i-
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