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Yes

1. Does the Design Analysis conform to design requirements?

2. Does the Design Analysis conform to applicable codes, standards, and
regulatory requirements?

3. Have applicable design and safety limits been identified?

4. Is the analysis method appropriate?

5. Are the methods used and recommendations given conservative relative to
the design and safety limits?

6. Are assumptions/Engineering Judgments explained and appropriate?

7. Have appropriately verified Computer Program and versions been
identified, when applicable?

8. Does the Computer Program conform with the NRC SER or similar
document when applicable?

9. Has the input been correctly incorporated into the Design Analysis?

10. Has the input been reviewed by all cognizant design authorities?

11. Are the analysis outputs and conclusions reasonable compared to the
inputs and assumptions?

12. Are the recommendations/resufts/conclusions reasonable based on
previous experience?

13. Has a verification of the Design Analysis been performed by alternate
methods? (- LtdJ P 4 L.,.%-4A1..,

14. Has all input data been used'correctly and is it traceable?

15. Has the effect on plant drawings, procedures, databases, and/or plant
simulator been addressed?

16. Has the effect on other systems been addressed?

17. Have any changes in other controlled documents (e.g. UFSAR, Technical
Specifications, COLR, etc.) been identified and tracked?

18. When applicable, are the analysis results consistent with the proposed
license amendment?

19. Have other documents that have used the calculation as input been
reviewed and revised as appropriate?

20. Have all affected design analyses been documented on the Affected
Documents List (ADL) for the associated Configuration Change?

21. Do the sources of inputs and analysis methodology used meet current
technical requirements and regulatory commitments? (If the Input sources
or analysis methodology are based on an out-of-date methodology or
code, additional reconciliation may be required if the site has since
committed to a more recent code)

22. Have supporting technical documents and references been reviewed when
necessary?
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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.

Assumpotons/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 3R1 4 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 qualifications 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)

1. Specification NE-104, Rev. 0
2. ANSI B31.1 code, 1973, including summer 73 addenda
3. ANSI B31.1.0, 1967 code
4. ECR 03-00525, Rev. 0
5. Specification M-300, Rev. 16
6. Specification M-301, Rev. 12
7. Specification, G-14, Rev. 0
8. Calculations PM-810 Rev. 0
9. Calculation Pm-789, Rev. 0
10. E2 OF A/RA1435406
11. ME101 computer program for stress analysis, version N2
12. Unit 2 Piping Hanger drawings # HSO-121 R 3, HSO-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

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

Identification of Computer Programs:

1. NUPIPE-Stone & Webster, ME-110, Version 06, Level 03 for Stress analysis.
2. ME101, Bechtel Piping Stress Analysis program, Version N2
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Method of Anavlyslfl~esultsm I

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 ISI 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 "AW (analyzed in App. 2), the
following is the unit 3 rigid support load change comparison and acceptance (Snubbers and valve
accelerations are not affected):

SuDport No.
(NP, In ADD. 21

X-7A
(A05)

3-1 DB-H3
(A35)

3-1 DB-H4
(A40)

3-1 DB-H5
(A45)

3-1 DB-H6
(A50)

3-1 DB-H7
(A55)

3-1DB-H9

(A70)
Restr-5
(AR-5)

WT. Load
change

Reduced

+295

-28

-210

+535

-1842

+3242

+295

FLTD LD
(At 2.

Asm. 11

Not
Affected

32921

19953

16484

16868

19686

18219

53499

Percentage
Load Change

Reduced

0.9%/0

Reduced

Reduced

3.2%

Reduced

17.8%

<1%

Remarks

Anchor Loads generally
reduced, Acceptable

Minor change, acceptable

Load reduced,
Acceptable

Load reduced,
Acceptable

Minor change, acceptable
(Strut capacity is 20250#)

Load reduced,
Acceptable

See Note 1 below

Insignificant change,
acceptable



Note 1:
Per page 2 of attachment 4 o0 Appendix 1, the original faulted load of this support is +34382, -49945#
While the Re-rate analysis load is +983, -18219#. 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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2 OBJECTIVE:
3

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

10 Penentration N-7D to MSV-4) for Unit 2 is selected as the
11 representative piping.
12

13 Determine pipe support loads to be used for pipe support
14 design evaluation.
15

18 Verify that valve accelerations/equipment loads are within
17 allowable limits (as applicable).
18

19 Determine pipe support loads for selected supports on other
20 main steam lines to be used for the pipe support design
21 evaluation required for the resolution of Power Rerate
22 Project Open Item No. OI-PB-024. The specific supports are
23 as follows: Line C supports H17 and H26, Line B supports
24 H27, H28, H29, and H30, Line A supports H41 and H42.
25

28 NOTE:

27 Utilization of this calculation by persons without access to the

28 pertinent factors and without proper regard for its purpose could lead

29 to erroneous conclusions. Should it become desirable to use this
30 calculation to support design or station activities other than those

31 explicitly specified in this Section, the responsible engineering

32 branch (as noted in Block 4 of PECo cover sheet) shall be contacted
33 to ensure that the purposes, assumptions, judgements and limitations

3are thoroughly understood.

35

36 METHOD:
37

3A mathematical model of the piping system is prepared from
39 piping drawings and other design inputs. Geometrically
40 determined boundary conditions are defined by equipment/piping
41 penetrations or are established by six-way pipe supports
42 (anchors). The model is then analyzed by utilizing the
43NUPIPE-SW (ME-110) Computer Program applying the coding methods
4established in Section II of the NUPIPE-SW Users' Manual (ref
45 21). The results are then evaluated for conformance to the
46 objective of the calculation.
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ASSUMPTIONS: (further verification 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
accordance with Reference 1, 2.

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

qualified in

transmitted to

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

Pipe support loads for selected supports on other main
steam lines have been determined and transmitted to the
pipe support group for evaluation.
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1

2 REFE
3

4 1. Piping Codes
6 a. ANSI B31.1 Power Piping Code, 1967 Edition
6

7 b. ANSI B31.1 Power Piping Code, 1973 Edition, including
* Summer 1973 Addenda.
9

10 c. ANSI B31.1 Power Piping Code, 1980 Edition, including
11 Winter 1982 Addenda.(for allow, stress of A-672 GR.B70 only)
12

13 2. UFSAR for the Peach Bottom Atomic Power Station,
14 Section 4.11, Appendix A, and Appendix C.
15

Is 3. Specification 6280-G-14 Revision 1, General Project
17 Requirements for Seismic Design and Analysis of
18 Equipment and Equipment Supports for PBAPS Units 2 & 3.
19

20 4. Specification 6280-M-300 Revision 13 (including addenda),
21 Specification for Piping Materials, Instrument Piping Standards
2and Valve Classifications.
23

24 5. Calculation PM-789 Rev. 0, System Piping Conditions Evaluation
25 for Power Rerate.
26

27 6. Grinnell Handbooks
28 a. ITT Grinnell Piping Design And Engineering, 5th Edition.
20 b. Pipe Hanger Design and Engineering, Grinnell, Revised 1979
30

31 7. Calculation PM-810 Rev. 0, Fluid Transient Load on Main Steam
3Lines due to Stop Valve Closure for 5% Power Rerate.
33

3 8. Specification NE-Ill Revision 0, Thermal Insulation Outside
35 the Drywell.
36
37

38

30

40

41

42

43

44

46

4.
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REF"RNC'ES:

9. P&IDs
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

10.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

11.Piping and Hanger Location drawings (Line D)
a. ISO-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

8

9

10

11

12

13

14

Is

16

17

Is

19

20

21

22

23

24

26

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43
44

45

46

12. Pipe Support Del
a. M-1813-0
b. M-1813-0
c. M-1813-0
d. M-1813-0
e. M-1813-0
f. M-1813-0
g. M-1813-0
h. M-1813-0
i. M-1813-0
J. M-1813-0
k. M-1813-0
1. M-1813-0
m. M-1813-0
n. M-1813-0
o. M-1813-0
p. S-257, Rev 7

:ail drawings (Line D)
sht 1
sht 2
sht 3
sht 4
sht 5
sht 6
sht 7
sht 8
sht 9
sht 10
sht 11
sht 12
sht 13
sht 14
sht 15

for hanger 1DB-Hi
for hanger 1DB-H2
for hanger 1DB-H3
for hanger 1DB-H4
for hanger 1DB-H5
for hanger 1DB-H6
for hanger 1DB-H7
for hanger 1DB-H9B
for hanger 1DB-HI0
for hanger 1DB-Hil
for hanger 1DB-H12
for hanger IDB-H13
for restraint no. 5
for hanger 1DB-S7A
for hanger 1DB-S7A
for hanger 1DB-S2A

13.Piping and Hanger Location drawings for
other Unit 2 and 3 MS lines
a. HISO-122 Rev 1
b. HISO-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 1
g. HISO-173 Rev 1
h. HISO-174 Rev 1
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2 REFERENCES:
3 14.Pipe Whip Restraint drawings
4 a. S-397, Rev 7
5 b. S-398, Rev 3
a c. S-399, Rev 6
7

8 15.Penetration drawings
o a. M-205, Rev 2

10 b. M-206, Rev 4
11 c. M-207, Rev 4
12

13 16.MSIV AO-086D vendor print - M-1-R-12, Rev 5, shts 1 and 2
14

is 17.Main Steam Stop Valve and Restraint drawings
18 a. M2-76D-13, Rev 11 (vendor dwg)
17 b. M2-408D-4, Sh 2, Rev 11 (vendor dwg for restraint capacities)
is c. S-256, Rev 6 (stop valve restraints)
19

20 18.Pipe Hanger Vendor Catalogs
21 a. Grinnell Pipe Hangers Catalog PH-90, dated 1989
22

23 19.Main Steam Bypass Calculations on Bechtel Microfilm Cartridge
24 M.S.O. No. 128275, Job No. 11187, Dated 1-22-81, Roll No.
25 SFPD-81-117
20 a. 7-IS dated 02/14/72
27 b. 7-10T dated 01/07/75
28 c. 7-11T dated 01/07/75
29 d. 7-12T dated 01/07/75
30 e. 7-13T dated 01/07/75
31

32 20.Main Steam Calculations on Bechtel Microfilm Cartridge M.S.O. No
33 128273, Job No. 11187-047, Dated 1-21-81, Roll No. SFPD-81-0107
34 a. I-IT dated 01/30/73
36 b. BP-TOP-2 dated 12/12/78
36 C. I-IW dated 02/27/73
37 d. 1-IS date/rev not available
38

39 21.NUPIPE-SW, ME-110, Version 06, Level 03
40

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

45 23.Bechtel PBAPS Stress Group Technical Files, Binder 19, Main
4Steam Miscellaneous Calculations and Modifications, Microfilmed
47 on Cartridge No. 86-0435, Dated 7-28-86
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2 REFERENCES:
3

4 24.Pipe Stress Calculation PM-777 Rev. 0, Pipe Stress Margin
5 Screening Evaluation due to Power Rerate - Main Steam and
a Feedwater Systems
7

S 25.GE-NE-123-E169-0992, Main Steam Piping System Stress and
a Support Load Evaluation for Installation of MSIV

10 nose-Guided Poppet Assembly, dated September 1992, -
11 Transmittal No. EOC-92-046 dated October 15,1992
12

13

14

15

18

17
18

19

20

21

22

23

24

25

2e

27

28

29

30

31

32

33

34

36

38

37

38

39

40

41

42

43

44

46

48

47
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2

3 NOTES:
4

s 1. Forces and moments on restraints, supports and equipment
a are those imposed by the piping system (i.e. Actions not
7 Reactions).
8

2. Unless otherwise noted forces and moments reported at
10 inline anchors represent the total forces and moments
11 acting upon that anchor, considering contributions from
12 piping on all sides of the anchor. Reactions reported on
13 terminal anchors are due to piping shown in this report
14 only.
15

18 3. The supports in the scope of this calculation are located
17 in the reactor building and turbine building.
18 a. Relative seismic displacements between reactor building
i1 supports are insignificant(< 1/32") per reference 2 and
20 therefore are not analyzed.
21

2b. The differential elevation between turbine building
23 support attachments is insignificant since the piping is
24 routed at one elevation (excluding pipe slope).
25 Therefore relative seismic displacements are not
26 applicable within the turbine building.
27

28 c. Considering the small magnitude of the reactor building
29 seismic displacement, the out of phase displacement
30 between the reactor and turbine buildings is also
31 insignificant. Furthermore, there is approximately 50
32 feet of piping flexibility between the closest same

3direction seismic restraints in the two buildings.
34

3 4. For lines requiring seismic analysis, the reactions
36 reported are cyclic in character, and reactions must be
37 considered as acting in either the positive or negative
38 direction.
39

40 5. Main Steam line D is analyzed as the representative main
41 steam line since Line D has the longest total length of
42 piping and all four lines in both units are routed and
4supported similarly except as noted (see references 11 and
413). Line D is also the line for which the fluid transient
45 loading of reference 7 was generated. The difference
46 between the four loops, as it impacts the scope of work
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2 NOTES:
3

4 in this calculation, is the arrangement of rigid vertical
6 supports near the elbow adjacent to snubber S7A for lines C
6 and D and snubber S42A for lines A and B. Details are
7 specified below.
8 Lines C and D have at least one rigid support close to the

elbow. This is the first rigid support upstream of the MSV.
10 Lines A and B have a spring hanger on each side of the
11 elbow. The first rigid support upstream of the MSV is
12 approximately an additional 40' upstream of the elbow.
13 This difference is addressed in note 12.
14

is 6. The inlet to stop valve 4 (node 390) is the boundary for the
is qualification of piping in this analysis. This is based on
17 reference 17 which indicates that the 4 stop valves/control
i1 valves (for lines A,B,C,D) are welded together forming one
19 large assembly. Note that the control valves are mounted to
20 the outlet of the stop valves. This assembly is:
21

22 a) rigidly supported in the vertical direction by a pair
23 of 250 kip struts which also restrain rotation about the
24 global X axis.
25

28 b) dynamically supported in the global X direction by a
27 pair of 200 kip snubbers (skewed approximately 20
28 degrees down from global X) which also restrain dynamic
29 rotation about the global Y axis. These snubbers are
30 offset from the centerline of the main steam line by
31 approximately 3.5' and as a result contribute some
32 dynamic rotational restraint about the global Z
33 direction.
34

35 c) dynamically supported in the global Z direction by a
36 single 72 kip snubber which does not contribute to
37 rotational restraint.

39 In summary, the assembly is dynamically restrained in the
40 X,Y, and Z translational direction and the X and Y
41 rotational directions. The massive nature of the 4 stop
42 valve/control valve assembly, in conjunction with the
43 contribution from the pair of "global X" snubbers, is
44 considered to provide the Z rotational direction restraint.
45 These restraints effectively anchor the stop valve inlet for
46 dynamic loading.
47
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2

3 NOTES:
4

5 7. Statically, node 390 is only restrained in the vertical and
e rotational X directions. Therefore, the piping model is
7 extended up to the H.P. turbine inlet (node 480) to obtain
a the proper restraining effect at node 390 for the static
9 cases (i.e. thermal and deadweight). This portion of the

10 model is based on reference 20a, modeled as weightless,
11 and is excluded from the scope of this calculation.
12

13 8. The main steam piping in this calculation is qualified to
14 the criteria specified in Appendix C, Table C.5.7 of the
15 UFSAR (ref 2) which is consistent with or more conservative
18 than the requirements of reference lb. Using the equation
17 notation of reference 1b, the criteria is summarized below.
18

i1 Condition Equation Allowable
20 Sustained 11 Sh
21

22 Occasional 12U i.2Sh
23 (Upset)
24

25 Occasional 12F 1.8Sh
28 (Faulted)
27

28 Expansion 13 Sa = 1.25Sc + .25Sh
29

30 Sustained 14 Sh + Sa
31 + Expansion
32

33 Occasional 12U + 13 1.2*(Sh + Sa)
34 (Upset) +
35 Expansion
38

37 Load combinations addressing dynamic loads due to fluid
38 transients are not specifically discussed in reference 2 or
39 in the original piping code, reference la. Therefore,
40 consistent with previous analysis, calculation BP-TOP-2 (ref
41 20b), the fluid transient loading (upset condition) is
42 considered independently of seismic loading. Accordingly,
43 equation 12U will evaluate the maximum of either fluid
4transient or seismic loading.
45

46

47
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2

3 NOTES:
4

5 9. Node 355 is the intersection of the 26" main steam line
a with the 14" bypass line. Even though the diameter ratio
7 is only approximately 2 to 1, the moment of inertia ratio
e is approximately 15 to 1. Therefore the 14" bypass line is
9 decoupled from the 26" main steam line consistent with the

10 analyses of the bypass lines (reference 19) which
11 considered the 14" bypass line to be anchored at the 26"
12 mainsteam line. Qualification of the 14" bypass line is
13 not within the scope of this calculation. Only the weight
14 contribution of the 14" bypass line to the 26" line is
is considered in this analysis.
16

17 10.Vertical restraint no. 5 is located on the 26" long radius
18 elbow from nodes 20 to 45 directly under the riser from
19 nodes 45 to 65. The pipe attachment is modeled at node 40
20 to provide restraint along the axis of the riser. However
21 the actual piping attachment is at the horizontal centerline
2of the elbow from nodes 20 to 45. This results in a
23 differential elevation of 2.75' between the actual
24 attachment of the support and the coded location. This
25 difference would yield fictitous vertical thermal loads
2e between node 5 and 40. To negate this effect, a dummy
27 vertical member is coded from node 40 to 41 (-2.75') with
28 the same properties as the attached piping. Restraint no.
29 5 is modeled at node 41.
30

31 11.The four pipe whip restraints, 1 to 4 (ref 1lb and 14), are
32 conservatively not included in the piping analysis. They
33 are gapped to accommodate the thermal displacements but
34 would provide some seismic and dynamic restraint.
35 Accordingly, the seisimic and dynamic results of the
a analysis are conservative.
37

38

38

40

41

42

43

44

45

46

47
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2

3 NOTES:
4

5 12.SSummary of Analyses
6

7 a.Job 3762. Run 001. dated 2/23/93
8 Evaluates all loading conditions with all supports functioning.
9

10 Results - Pipe stresses acceptable for all loading conditions.
11 Restraint no. 5 (node 41) uplifts due to dynamic loading.
12 SSE load on support S2A (node 105, 72kip, Grinnell, 6" bore,
is Fig. 200, hydraulic snubber) exceeds snubber capacity by
14 only 1.5%.
16 Load = 114.3 kips > 112.6 kips per Attachment 2. Note that
is upset condition load of 61 kips is < the capacity.
17

18 This small SSE overload can be attributed to the
19 conservatism in the ARS envelope. The piping in the Turbine
20 Building (TB) is located at approximate elevation 154' which
21 is very near the ARS elevation of 150'. Significantly
22 higher accelerations exist at the next ARS elevation of 165'
23 which was enveloped in this analysis. The significant
24 effect of the 165' TB ARS, on snubber S2A, is demonstrated
25 in study analysis JOB 7541 discussed below. Note that with
26 the exception of snubber S2A which is addressed by Job 7541
27 all piping, supports and components are qualified using the
28 TB ARS at elevation 165'.
29

30

31 b..Jb 3823. Run 002, dated 2/23/93
32 Same as Job 3762 except Restraint no. 5 (node 41) is
33 conservatively considered non-functioning for all loading
34 conditions due to uplift.
36

38 Results - Pipe stresses acceptable for all loading conditions.
37 Loads on snubber support S2A (node 105) are within capacity.
38

39

40

41

42

43

45

46

47
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2

3 NOES;
4

5 12.Summary of Analyses (cont'd)
6

7 c.Job 7541. Run 008, dated 3/24/93 (study analysis)
a Only evaluates the faulted condition using the piping model
a from Job 3762 and excluding TB ARS at elevation 165'. The

10 purpose of this study analysis is to demonstrate the
11 significant effect the TB ARS at elevation 165, has on
12 snubber S2A.
13

14 Results - The load on snubber S2A was reduced from 114.3
is kips to 86 kips. It is based, on this significant load
is reduction and the discussion included with Job 3762 that the
17 load on snubber S2A is considered not to be overloaded by
is 1.5% but rather loaded to its capacity of 112.6 kips.
19

20 d.Job 6343, Run 023. dated 3/30/93
21 The piping model for Line D (Job 3821) is modified to
2reflect the vertical support arrangement on Lines A and B as
23 discussed in note 5. The purpose of this analysis is to
24 generate seismic and dynamic loadings for Line A supports
25 H41 and H42 and Line B supports H27, H28, H29, and H30 for
26 evaluation as required for the resolution of OI-PB-024 (See
27 Objective). Note that thermal and deadweight loads from
28 the previous analyses can be used (see Attachment 4). A
20 piping model representative of lines A and B is obtained by
30 coding Line D rigid hangers H7 and H9B as "spring hangers"
31 with stiffness = 1.0 lb/in and with an applied force equal
3to the deadload on the rigid hangers from Job 3823.
33

34

a5 Results - Seismic and dynamic loads representative of those
3s on hangers H27, H28, H29, H30, H41, and H42 have been
37 generated. Due to the similarity between the 4 main steam
a1 lines addressed in note 5, the loads on the subject supports
39 can be obtained from the corresponding Line D supports as
40 follows: H27 see H3
41 H28 see H4
42 H29, H41 see H5
43 H30, H42 see H6

45 Detailed information is provided in Attachment 4.
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2

s NOTES:
4

5 13.This calculation fulfills the requirement of screening
6 calculation PM-777 (ref. 24) to do further evaluation of the
7 impact of rerated conditions on the Main Steam piping.
8
9 14.Evaluation of Additional 550 lb for New 4SIV Poppet Asembly
10
11 Due to the close proximity of the MSIV to the penetration
12 anchor (node 5), the additional poppet assembly weight will
13 only impact the span from the anchor to the valve. The
14 additional 550 lb represents approximately a 5% increase
16 over the weight of the MSIV and piping to the anchor.
16 MSIV - 10075 lb 2.583' of piping - 746 lb
17 550/(10075+746) = .05
is The critical location impacted by this change would be the
19 anchor at node 5. The impact on this node is addressed
20 below. Note that this small additional weight will not
21 significantly impact the valve accelerations on page 32.
22.

23 Increase deadweight stress by 5%, and using a safety
24 factor of 1.5, increase dynamic stress by 7.5%.
25

26 The stresses at node 5 for Job 3762 are more than 7.5% less
27 than the maximum stresses shown on pages 28 and 29.
28 Therefore there is no impact.
29

30 The stresses at node 5 for Job 3823 are evaluated as follows
31 and documented on pages 30 and 31.
32

33 Design press. stress= 6674 psi, Peak press. stress= 8003 psi
34 8003 - 6674 = 1329 psi
35

30 EQ1I= (10033-6674)*1.05 + 6674 = 10,201
37

38 EQ12U= (19268-10033)*1.075 + 10201 + 1329 = 21457 < max on p30
39

40 EQI4= 11546 + (10201-10033) = 11,714
41

42 EQ12F = (24701-10033)*1.075 + 10201 + 1329 = 27,298
43

The conclusions of the penetration load evaluation on page
45 34 are not impacted, even with an additional 550 lb, given
4the large magnitude of the existing loads.
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2 D.ESIGN INPUT

3 FLUID TRANSIENT LOADING (REF 7)
4

5 THTAPE = 019576
o THFILE = 3
7 Total Integration Time = 3.0 sec
a Integration Time Step .001 sec
9 Damping = .5 W

10 Cutoff Frequency = 200 HZ
11
12 Pipe
13 Segm-ent, Curve Node Direction

14 No. No.
15 1-7 7 10 -Z*

18 1-8 8 15 -Z
17 1-9 9 65 -Y
18 1-10 10 110 -Z
19 1-11 11 260 +X
20 1-12 12 345 -Z
21 1-13 13 360 -X
22

23 A scaler of .25 is applied to the load from segment
24 1-7 to address the ratio of the segment length
25 included in this model vs. the total segment length.
26

27

28 Segment length from node 5 to 15 = 6 166
29 Total segment length considered in reference 7 = 24.67
30

31 6.166/24.67 = 0.25
32

33

34

35

36

37

38

39

40

41

42

43

44

45

46.



NUPIPE-SW ME-110
VER 06 LEV 03

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT12 03040-!NPSPK-786 (RERATE) MS "O" CONThT TO TSV

2/23/93 PAGE 10
JOB 3762 R0170001

UNIFOIR SUPPORT MOTION SEISMIC RESPONSE SPECTRA SET 1 (PEA3

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) (G) (SEC) (G) (SEC) (G)

0.010 0.120 0.010 0.100
0.033 0.120 0.033 0.100
0.037 0.150 0.037 0.150
0.045 0.200 0.045 0.230
0.077 0.330 ,< 0.071 0.360 (
0.100 0..600 0.091 0.840 C .
0.111 1.920 •1.A-2.. 0.095 1.890 1
0.125 1.920 L, .l.2.- 0.111 1.890 goI,
0.133 2.270 0.118 0.930 50)
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 4 U.
1.250 0.120

10.000 0.000

AlLt ALL&Lj Iri -P 77

16 EL k(OS rd c-

:: z



NUPIPE-SW ME-110
VER 06 LEV 03

.STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT#2 03040-0 e " (RERATE) MS "0" CONThT TO TSV

2/23/93 PAGE 11
306 3762 R0170001

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

X-EARTHQUAKE Y-EARTHQUAKE

PERIOD ACCELERATION PERIOD ACCELERATION
(SEC) (G) (SEC) (G)

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
0.500 0.113
1.000 0.057

10.000 0.057

Z-EARTHQUAKE

PERIOD ACCELERATION
(SEC) (G)
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DESIGN INPUT

CROSS SECTIONAL PROPERTIES (REFERENCE 2. 5.6)

ITEM syVsl PIPE NOM. SCH. OD WALL PIPE CONTENTS INSULATION TOTAL

NO. NO. CLASS DIA. (IN) THK. WT. TYPE WT. TYPE THK. WT.(1) WT.

(IN) (IN) (#IFT) (#IFT) (IN) (#1FT) (#/Fr)

1 1 DBIDBN 26 N/A 26.00 1.086 289 STEAM N/A I 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 (2) 1 DB 26 N/A 26.00 1.086 NIA NIA N/A N/A NIA NIA 0
(4)

4 1 DB 14 80 14.00 .750 106 STEAM N/A I 3.5 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) 1 DB 4 80 4.50 .337 15 STEAM NIA II 2.5 5.3 20.3

Notes:
1. Insulation weight includes: 2 lb for aluminum jacket on 26' pipe.

1.2 lb for aluminum jacket on 14" pipe.
0.8 lb for aluminum jack
0.6 lb for aluminum jacket on 4' pipe.

2. Item 3 is a dummy cross section for modeling of the AOV stem.
3. This item Is not modeled in the analysis. It is only used to calculate the weight contribution of the decoupled 4' branch pipe.
4. tnom - tmiri/.875 = .9501.875 = 1.086 accounting for manufacturers tolerance of 12.5%.
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DESIGN INPUT
BASIC ANALYTICAL DATA (REFERENCE lb, 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.
NO. (2) (PSI) (PSI) (PSI) (PSI) (F) (IN/F') (PSI) (1) (F)

2 1/1 A-672 GR.B-70 29.90 27.04 17.5 17.5 551 .04120 1115 583
Class 22 (3)

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

3 211 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 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 Al 55

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-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

41 1 RESTRAINT
480 1 ANCHOR

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT02 03040-NP(O-PM "-- " (RERATE) MS "D" CONTMT TO TSV

SYSTEM RESTRAINTS

2/23/93 PAGE 24
J 3762 R0170001

TRANSLATIONAL (LBF/IN)
x Y

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

1. E+08
I.E÷08
1.E+08
1.E+08
1. E.E08
I. E÷08

1.E+08
3000.
2160.
3000.
2400.

1.E+08
1.E+08

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

z

1. E+08

ROTATIONAL (IN-LBF/RAD)
x Y Z

1.E+10 1.E+10 1.1

MARK NO.

E+10 FLUED HEAD PEN N-7D
1DB-Hi
1DB-H2
1DB-S2A
IDB-H3
IDB-H4
1DB-H5
1DB-H6
1DB-H7
1DB-S7A
10B-HgB
1DB-HIO
1DB-Hll
1DB-H12
1DB-H13

E+10 MSV-4 (INLET)
RESTRAINT 15

E+10

1. E+08

1. E+08

1.E+08

1.E+10

I.EO10

1. E+10

1. E+ 10

38z3 A•bof.(4. ('9,sr. *• ) _AIT . .-....

,-)



NUPIPE-SW ME-110
VER 06 LEV 03

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT#2 03040 - -786 (RERATE) MS "D" CONTKT TO TSV

2/23/93 PAGE 25
JOB 3762 R0170001

NODAL LOADS

STATIC FORCES ý " 1,L)

THERMAL
NODE MODE

FORCES (LBF)
x Y z

MOMENTS (FT-LBF)
Yx z

75 44o) 1
100 ýv )1

305 t 1

325 (),i3 1
340 (iiz..ý) 1

370 (b4-') I

0.

0.

0.

0.

0.

0.

8887.

6125.

8697.

6434.

8571.

7200.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0. -.

L

IcA

kA

/



STONE & WEBSTER ENGINEERING CORPORATION

CALCULATION SHEET
L5010.65 A, . I.

1

2
.3

4

5

6

7

8

9

10

-11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

CALCULATION IDENTIFICATION NUMBER
JOB NUMBER DIVISION & GROUP CALCULATION NO. PoPAnONALGTASKECOD
03040 NP(C) I I- / ' 1 N/A Z4

DESIGN INPUT
STRESS INTENSIFICATION FACTORS

. . ........ PONEN.~. . .,.. ..0DES:

1 TAPER TRANSITION 1.9 5,10,390
1 20(3)

2 ANSI TEE I=.91(4.4ttr)'(2/3) r- mean radius of run pipe

OD I
A) 26 1.086 1.70 355

3 BRANCH CONNECTIONS i= 1.5(RmIrr)^(23) (r'm/Rm)-(1/2) (T'b/Tr) (r'mlrp)

Rm/Tr<-50, rm/Rm<-0.5 Rm= mean radius of run pipe

RUN BRANCH r'm- mean radius of branch pipe

OD Tr OD T'b Rm r'm rp Rm/Tr r'm/Rm LIMITS rp= outer radius of branch pipe

A) 266 NIA 6" SCHBO . 1- 1.41 385 (2)

26.000 1.086 6.625 0.432 12.457 3.0965 3.313 11.47 0.25 OK

B) 26N N/A 4" SCH80 1= 0.90 USE 1.3 380

26.000 1.086 4.500 0.337 12.457 2.0815 2.250 11.47 0.17 OK

C) miscellaneous small bore instrumentation connections i= USE 1.3 360,_365,370

REFERENCES: lb (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/('R/r2)"(2/3) = 2.14

BRANCH SIF - 1.41

SIF PRODUCT - 3.02= SIF o"j.r--'t"6qA- A,,ý
T- 0 co -3 s -o*R--6--o Arr -ra-jj 4, o -i F:;D (-ý o o. G

3) ELBOW SIF, PER NOTE 1 ABOVE, OF 2.14 EXCEEDS TAPER SIF.



STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

,so0o.5 A I
CALCULATION IDENTIFICATION NUMBER

JOB NUMBER DIVISION & GROUP CALCULATION NO. OPTIONAL TASK COO PAGE

03040 NP (C) 4,PM1-,--7- / -I N/A Z5"

DESIGN INPUT
CONENTRATRD WRIGHTS (iba)

Weight of AOV 086D is 10,075 lb per reference 16. Weight
distribution is per assumption 1. •6t IJOTL JA- ra

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.

I A

Line OD Std Stm Span

(in) (f t)
We i oht
(lb/f t)

20.3

123

1/2 Span Weight
(ib)

170
1970

4

14

17
32

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
2, 3, 4
(54, 56, 76)

weight
1080

description
clamp =
(4) 3" lugs =

(4) 6-1/2" lugs -

misc. hardware =

380
475
220

5

102
68

1
(82)

170 clamp =

lug =



STONE & WEBSTER ENGINEERING CORPORATION

CALCULATION SHEET
,L5010.65 AU. I

CALCULATION IDENTIFICATION NUMBER

JOB NUMBER DIVISION & GROUP CALCULATION NO. OPTIONAL TASK cOD PAGE

03040 DNP (C) PMH<1-86 / - / • I N/A zb

DESIGN INPUT
CONCENTRATED WEIGHTS (Ube)

Approximate weights of pipe support attachments to the piping are
based on pipe support detail drawings (ref. 12), and support vendor
catalog (ref. 18). These weights are summarized below.

support/(node)
R5 (40)

HI,H2,H1I,H12
(75,100,325,340)

S2A (105)

H3 (125)

weight
580

109

620

330

description
200 SCH 80 trunnion 2.78'long

clamp

plate box around pipe =

1/2 72K snubber =

misc. hardware =

2 channels Q 11.5#/ft, 4
plate steel =

1 strut =

u-bolt =

misc. hardware =

467
146

7

ft long = 93
115

86
28

8

H4,H5,H6,H7,H9B
(140,170,210,
240,275)

S7A (250)

H10 (305)

H13 (370)

300 clamp -

1/2 strut =

misc. hardware =

272
27

1

836
515 *

50
49

1450

162

220

plate box around pipe =

1/2 200K snubber =

4 rods =

misc. hardware =

clamp

steel =

saddle =

rod =
u-bolt =

misc. hardware =

108
45
27
28
12

* Weight of a 200K snubber was unavailable from reference 18
therefore 1/2 the weight of a 200K snubber Is 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".



STONE & WEBSTER ENGINEERING CORPORATION PAGE 0O
AX STRESS SU'UAY

F COMPUTER RUN DATE
ROI7000! 2/23/93

SUBMITTER
F.CAPUANO

CLIENT 3.0. 03040.24.54.0 PROB.

PIPING SYSTEM MS "D' (CONTMT TO TSV)

REPORT OR AX

REF. DRAWINGS ISS/REV DATE

PECO PSAPS UNITI2 03040-NP(C)-PM-786 (R
ERATE) MS "0' CONThT TO TSV

LOAD CASE
NUMBER

1

2

3

4

10

11

LOADING CONDITIONS ANALYZED

DESCRIPTION

DEADWEIGHT

THERMAL ANALYSIS (NORMAL) 551 DEG F

THERMAL ANALYSIS (MAXIMUM) 583 DEG F

FT FLUID TRANSIENT DUE TO TURBINE TRIP

OBEI MAX OF ABS(X+Y) OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS

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

-j



STONE & WEBSTER ENGINEERING CORPORATION PAGE OF

AX STRESS SUMMARY
CLIENT J.0. 03040.24.54.0 PROB.

PIPING SYSTEM MS "DN (CONThT TO TSV)

-- --- --- '"--- 'ý ------------" ------' - -- --------- "---------REPORT OR AX 03040-NP(Cl4-786
REF. DRAWINGS " ISS/REV DATE

CLASS 2 3 OR 4 MAXIMUM STRESS LEVELSP I) - NRL/UPST CODITIOSE(26LD 29.900 S(C)=i7Soo(PSI)P-NO.= 1 S(H)=s7,5oo(PSIS 1j 8 DEG-F

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

PECO PRAPS UNIT#2 0O040-NP 4- 786 (R

ERATE) MS, RO CONDMT TO TSV

rE(Z t~ 1 oz J~n,1-

EQUATION

SUSTAINED STRESS
(EQUATION. 11

OCCASIONAL STRESS
(EQUATION afl7L U

EXPANSION STRESS
(EQUATION J14) 13

SUSTAINED PLUS
EXPANSION STRESS

(EQUATION i'

S(C) BASIC MATERIAL

H = BASIC MATERIAL
.... ___ L-• ,• .

.... _ __z J .!• .......

4AroT: \j 7 4 es

POINT MEMER MAX. CALC. ALLOWABLE
NO. TYPE STRESS STRESS

170 RUN 7621. ,

40 ELBOW 17756. 7- Z /boo / ........

260 ELBOW 3709. ~ ~ Z 6 / t .zS4') ýq

260 ELBOW 10611. G. 4-a~ 4 6 750

ALLOWABLE STRESS AT MINIMUM (COLD) TEMPERATURE
ALLOWABLE STRESS AT MAXIMUM (HOT) TEMPERATURE

40 : I o, ý-;

7 4 1

i9~ /JSI~4PDLI9Jr/Ck4 CdvfZ3 7!) 7VkJ6

(ao ,,,c l 7hk 6 e-f-Ls~ 4

fl

Oo~



STONE & WEBSTER ENGINEERING CORPORATION PAGE OF

AX STRESS SUMMARY
CLIENT J.O. 03040.24.54.0 PROB.

PIPING SYSTEM MS -O0 (CONTMT TO TSV)

REPORT OR AX 000k

REF. DRAWINGS ISS/REV DATE

CLASS 2, 3 OR 4 MAXIMUM STRESS LEVELS (PSI) - FAULTED CONDITION
E(COLD)- 29.900 S(C)i'=7, vl (PSI)
P-NO. = 1 S (H) = 1"sa (PSI) 108 ODEG-F

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

PECO PBAPS UNIT42 03040-NP(C),;-l668 (R

ERATE) MS "O- CONThT TO TSV

EQUATION
POINT MEMBER MAX. CALC. ALLOWABLE

NO. TYPE STRESS STRESS

bubo rlC ba'Tai ON )

OCCASIONAL STRESS 390 RUN 21945. eZ"
(EQUATION -9rizT/

S(C) = BASIC MATERIAL ALLOWABLE STRESS AT MINIMUM (COLD) TEMPERATURE
S (= BASIC MATERIAL ALLOWABLE STRESS AT MAXIMUM (HOT) TEMPERATURE

- 8S4 ___ 74-_ Z 7 4 -: 31

N

-0
N



STONE & WEBSTER ENGINEERING CORPORATION PAGE OF

AX STRESS SUMMARY
CLIENT J.0. 03040.24.54.0 PROB.

PIPING SYSTEM MS "D" (CONTMT TO TSV)

R E P O R T O R A X . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

REF. DRAWINGS ISS/REV DATE

CLASS 2. 3 OR 4 MAXIMUM STRESS LEVELS (PSI) - NORMAL/UPSET CONDITIONS
E(COLD)= 29.900 S(C)=17,So (PSI)
P-NO. = 1 S(H)=/7/.•-d (PSI) 583 DEG-F

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

PECO PBAPS UNIT12 03040-NP(C)-5 86 (R

ERATE) MS "-" CONTMT TO TSV

EQUATION
.POINT MEMBER MAX. CALC.

NO. TYPE STRESS

/o, 2.•b

ALLOWABLE
STRESS

SUSTAINED STRESS 5 RUN e i(l,,•ou
(EQUATION,)i/

OCCASIONAL STRESS 35 ELBOW 20132. • , •"1O
(EQUATION .. Ii 2'-'

EXPANSION STRESS 260 ELBOW 3716. 4 2- 2So. (EQUATION Air 13 01,,r-
SUSTAINED PLUS 5 RUN .1M. 750
EXPANSION STRESS

(EQUATION W 4-
$d~ll-abw 32 6L-&j jzo4329-c. •L'60

S(C) = BASIC MATERIAL ALLOWABLE STRESS AT MINIMUM OLD) TEMPERATURE
SH) = BASIC MATERIAL ALLOWABLE STRESS AT MAXIMUM HOT) TEMPERATURE

A' . ~b-r i4o~pa

I AiZ53 o~

N



STONE & WEBSTER ENGINEERING CORPORATION PAGE OF

AX STRESS SUM14ARY
CLIENT J.O. 03040.24.54.0 PROB.

PIPING SYSTEM MS -"0 (CONThT TO TSV)

REPORT OR AX 03040-NPC--86

REF. DRAWINGS ISS/REV DATE

CLASS 2, 3 OR 4 MAXIMUM STRESS LEVELS (PSI) - FAULTED CONDITION
E(COLD)- 29.900 S(C)= ,5(PSI)j
P-NO. = 1 S(HC=7,,Tao(PSI 6VIDEG-F

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

PECO PBAPS UNIT#2 03040-NP(C ) 4,P786 (R

ERATE) MS "-" CONTiT TO TSV

,Ia 13a z3

EQUATION
POINT MEMBER MAX. CALC. ALLOWABLE

NO. TYPE STRESS STRESS

SUSTAINED STRESS 5 RUN 9
(EQUA'TION 6) 27 Z16

OCCASIONAL STRESS 5 RUN 24701. . r./,5Or z4.•q-t 132., _ •- -' 6o
(EQUATION.,O t . . .....

SW )H= BASIC MATERIAL ALLOWABLE STRESS AT MINIMUM (COLD) TEMPERATURE ýo5f- , C t4- 4- , I
S H = BASIC MATERIAL ALLOWABLE STRESS AT MAXIMUM (HOT) TEMPERATURE

(A,

r,.



STONE & WEBSTER ENGINEERING CORPORATION

CALCULATION SHEET
A5010.65 Ap - I

CALCULATION IDENTIFICATION NUMBER
JOB NUMBER DIVISION & GROUP CALCULATION NO. OPTIONAL TASK CODE PAGE

03040 NP (C) PM_ -I -J IN/A 32

2 SYSTEM ACCELERATIONS:
3

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

9 Note that SSE accelerations = 2.4*OBE accelerations
10
11 These accelerations are judged acceptable based on
12 their very small magnitude (i.e. resultant
13 acceleration is less than ig for the upset condition.)
14

15
18

17

18

19

20

21

22

23

24

25

28

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

48



STONE & WEBSTER ENGINEERING CORPORATION

CALCULATION SHEET
A5010.65 A0

CALCULATION IDENTIFICATION NUMBER
JOB NUMBER DIVISION & GROUP CALCULATION NO. OPTIONAL TASK CODE PAGE

03040 NP(C) 1PK(-? -/ .i N/A 133

2 PIPING DISPLACEMENTS:
3

4 Displacements in excess of 2" are highlighted below for
5 information. Only the maximum displacement and node in a
a given vicinity of piping are identified. Detailed displacement
7 data at non support locations can be obtained from the computer
a run microfiche, Attachment 5. Detailed displacements at support
9 locations can be obtained from the pipe support summary section,

10 beginning on page 36.
11

12 Range of nodes with
13 displacements
14 Loading exceeding 2" in Maximum Displacement(Nodel
is Condition vicinity of maximum x y z
16

17 OBE 160-205 2.4" (185)
is SSE 135-230 5.8" (185)
19
20 Thermal 100-140 2.5"-(115)
21 (583F) 160-390 -6.7"1(265)
2 315-390 3.2" (345)
23

24 Note that displacements due to fluid transient are less than 2"
26 in each global direction at all locations.
26
27 The above displacements are judged acceptable since adequate
28 clearance exists between main steam lines A, B, C, and D and
20 between the lines and structural components based on main steam
30 piping drawing M-175 (ref. llC).
31

32

33

34

35

36

37

38

3.

40

41

42

43

44

45

46



STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

s5010.66 A/&. I
CALCULATION IDENTIFICATION NUMBER

JOB NUMBER DMSION & GROUP CALCULATION NO. OPTIONAL TASK CODE PAGE

03040 NP(C) - IN/A 34

(r1.dA/079 _ýA a1V
PENETRATION N-7D EVALUATION:

?-I
LOADS FROM PM-q86 (Pipe Supoort Summary Section)
PEN. 7D .. .. FORCE (LB) _ MOMENT (FT-LB)

L0AD NODE FX FY FZ MX MY MZ

DW (5) 14 -19374 -11 99833 330 -1491

THERM 583 (5) 926 -1622 -792 31136 7523 -10636

FT+ (5) 13806 43697 30473 221335 123683 166921

FT- (5) -14907 -31634 -21755 -169844 -129237 -159087

OBE (5) 10317 15399 13144 122936 84908 106246

SSE (5) 24761 36956 31547 295047 203779 254990

UPSET+ 147460 24323 30462 352304 131536 165430

UPSET- -14893 -52630 1 -22558 -70011 -1289071 -171214

FAULTED+ 25701 17582 315361 426016 1 211632 253499

FAULTED- 247751 -579521 -32350 -1952141 -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 MXI MY M
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+ 77376 3936 13115 1242886 692337 04397_

UPSET- -76456 -35720 -13879 -991929 -682869 -417634

FAULTED+ 104631 4761 31500 368552 1 99931 105324

FAULTED- -95431 -36545 -32264 1 -1175951 -90463 -118561
/- I

RATIO OF UPSET LOADS (PREVIOUS ANALYSES/PM-7N)

JUPSET- 5.2 0.2 0.4 3.51 5.3 2.4

JUPSET- 5.1 0.7 0.6 L 14.21 5.3 2.4
Notes:

1. FT loads from calc D-007 are only tabulatedlsummarized 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.

IAI

K



STONE & WEBSTER ENGINEERING CORPORATION

CALCULATION SHEET
AAA I

i5010.85 "-I -
CALCULATION IDENTIFICATION NUMBER

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

03040 NP(C) / - / - 0 ,e I IN/A 135 .

MAIN STEAM STOP VALVE NO. 4 EVALUATION:
I-1

LOADS FROM PM--86 (Pipe Support Summary Section)
MSV-4 FORCE (LB) MOMENT (FT-LB)

LOAD NODE FX FY FZ MX1  MY1  MZ

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 1-1S, D-007 (ref 20, 22)
MSV-4 FORCE (LB) MOMENT (FT-LB)
LOAD NODE FX FY FZ MX MYJ MZ

FT+ (2) 18616 123 19518 5079 3591361 .19520
FT- (2) -18616 -123 -19518 -5079 -3591361 -19520

OBE (29) 3002 8586 7133 20970 188440 222040
SSE (29) 7205 20606, 17119 50328 452256 532896

1-/1

RATIO OF LOADS (PREVIOUS ANALYSES/PM-7M6)

UPSET+ 1.3 2.5 0.6 2.1 22.4 1.3
UPSET- 1.4 2.5 0.9 2.1 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 tabulatedlsummarized in one

direction. Therefore they are considered to be +1- 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. Caic 1-IS models all four main steam loops together and therefore does
not have the MSV inlet directly restrained as Is done In PM-786. I- I
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 loading from the previous analyses for
the Fx, Fy, Mx, My, and Mz components. The load for these components
Is considered to offset the increase in the Fz component.

L



STONE & WEBSTER ENGINEERING CORPORATION

CALCULATION SHEET
65010.05 APO-.

CALCULATION IDENTIFICATION NUMBER
JOB NUMBER DIVISION & GROUP CALCULATION NO. OPTIONALTASKCOOEI PAGE

03040 NP(C) I PN--,-7t r N/A 136
I

2 PIPE SUPPORT LOAD SUMMARY:
3

4 JOB Description Pages
a 3762 All supports functioning 37-54
6

7 3823 Restraint no.5 non-functioning (uplift) 55-71
8

9

10 NOTES:
11 1. Cold loads, applied at spring hangers for deadweight
12 analysis, are shown on page 23 of this calculation.
13

14 2. Pipe support evaluation shall use the maximum loading
15 from JOBS 3762 and 3823.

17 3. Load combination LC#2 is erroneously identified as
ia using the maximum value of DWT or (DWT + TH NORMAL).
19 Actually, load combination LC#2 only uses the
20 algebraic sum of DWT + TH NORMAL. If another load
21 combination is desired the individual loads (i.e. DWT,
2THERMAL, FT, OBE) must be recombined manually.
23

24 4. 200 kip Grinnell snubber S7A (node 250) restrains both
25 lines C and D. Therefore the load must be doubled for
26 evaluation of the support. This is noted on pages 47, 64.
27 Note that twice the maximum faulted load (2*108.4 = 216.8
28 kips) is within the capacity of the snubber (1.33*200=266
20 kips). The 1.33 factor applied to the normal capacity of
30 the snubber is conservatively based on the smallest ratio
31 of faulted to normal snubber capacities specified in
32 Attachment 2 (Grinnell load data sheet).
33

34

35

30

37

38

39

40

41

42

43

45

48



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

* POINT NO. 5 *
* FUNCTION: ANCHOR *

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT12 03040-NP(.J•-W86 (RERATE) MS -D- CONTMT TO TSV

PIPE SUPPORT SU#4MARY

PAGE 1 OF 19
DATE 2/23/93
JOB NO. 3762
RUN NO. R0170001

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

GLOBAL 1CO401NATES
X COORD Y COORO Z COORD

-11.00 138.15 45.00

GLOBAL MINIMUM CLASS 2 STRESSES (PSI)
EQ.8 EQ.9 EQ.1O EQ.11
7027. 14378. 769. 7796.

LOAD (PSI)
TYPE CASE lMiS

FORCES (LBF)
FX FY FZ MX

MOMIENTS (FT-LBF)
MY Miz

DEFLECTIONS (IN)
OX DY "Z

ROTATIONS (RADLRX RY

DWT
OBEI
OBEA
SSEI
NORM
THERANC
OCoMAX
OCCMtIN
MODFLEX
MODFLEX
MOOFLEX

1 353. 11.
10 4967. -10317.

NOT SPECIFIED
11 11921. -24761.
2 715. 859.
3 769. 924.
4 7351. -14907.

10496.
15 567. 870.
17 7782. -15777.
18 12496. -25696.

-9727. -6.
-15399. -11849.

10411. 330. -1265. 0.00 0.00 0.00 0.000 0.000 0.000
-57456. -84908. -106246. 0.00 0.00 0.00 0.000 0.000 0.000

-36956.
2743.
2951.

43697.
-31634.

-9727.
-50681.
-46683.

-28438.
-734.
-790.

30473.
-21755.

-741.
-31214.
-29235.

-137894.
-10457.
-11251.

-167789.
121252.
10411.

-167835.
-148304.

-203779.
6992.
7523.

-129237.
86617.

7322.
-136559.
-211632.

-254990.
-9786.

-10529.
166921.

-108247.
-11051.

-177972.
-266785.

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
0.00
0.00

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

CASE DESCRIPTION

1
10
11
2
3
4

15
17
18

DEADWEIGHT
1/2 SSE INERTIA
SSE INERTIA
NORMAL OPERATING
THERMAL EXPAN + ANC MVMTS
TIME HISTORY DYNAMIC FORCE
MODFLEX
MOOFLEX
MODFLEX

TITLE

DEADWEIGHT
OBEI MAX OF ABS(X+Y) OR ABS(Y.Z) oBE EARTHQUAKE COMBINATIONS
SSEI MAX OF ABS(X+Y) OR ABS(YZ) SSE EARTHQUAKE COMBINATIONS
THERMAL ANALYSIS (NORMAL) 551 DEGF
THERMAL ANALYSIS (MAXIMUM) 583 DEG F
FT = FLUID TRANSIENT DUE TO TURBINE TRIP
LC#1 MAX. VALUE (DWT (OWT+TH NORM))
LC#2 ABS.SUM(DOT OR (DWT+TH NORM), (OBEI OR FT)
LC#3 ABS.SUM(DWT OR (DWT+TH MAX),SSEI)



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

* POINT NO. 41 *
* FUNCTION: RESTRAINT *
A- A.•'-"A. AA . - -

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT#2 03040-NP(C:)-:Bp786 (RERATE) MS

PIPE SUPPORT SUMMARY

'Do CONTNT TO TSV

PAGE 18 OF 19
DATE 2/23/93
JOB NO. 3762
RUN NO. R0170001

* SUPPORT MARK NO. *
* RESTRAINT 15 *

GLOBAL lOO.OINATES
X COORD Y COORD Z COORD

-11.00 138.16 55.38

GLOBAL MINIMUM CLASS 2 STRESSES (PSI)
EQ.8 EQ.9 EQ.10 EQ.11
6674. 6674. 0. 6674.

LOAD
TYPE

DWT
OBEI
OBEA
SSEI
NORM
THERANC
OCCtAX
OCCMIN
MODFLEX
MODFLEX
MODFLEX

(PSI)
CASE MINS

1 0.
10 0.

NOT SPECIFIED
11 0.
2 0.
3 0.
4 0.

15 0.
17 0.
18 0.

FX

0.
0.

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

FORCES (LBF)
FY

-10837.
-15807.

-37938.
-4390.
-4724.

-40395.
32565.

-15227.
-55622.
-53498.

FZ

0.
0.

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

MX

0.
0.

0.
0.
0.
0.
0.
0.0.
0.

MOMENTSI 4 FT-LBF)

0.
0.

0.
0.
0.
0.
0.
0.
0.0.

MZ

0.
0.

0.
0.
0.
0.0.

0.
0.
0.

0.06
0.00
0.00

-0.04
0.03
0.00
0.04
0.06

DEFLECTIONS
DX DY

0.00 0.00
0.03 0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

(IN z

0.00
0.02

0.04
0.42
0.46

-0.05
0.04
0.42
0.47
0.49

ROTATIONS (RAD)
RX RY ftZ

0.000 0.000 0.000
0.001 0.001 0.001

0.003 0.002 0.004
0.000 0.000 0.000
0.000 0.000 0.000
0.004 -0.001 0.002

-0.003 0.001 -0.002
0.000 0.000 0.000
0.004 0.001 0.003
0.003 0.002 0.004

CASE

1
10
11
2
3
4

15
17
18

DESCRIPTION

DEADWEIGHT
1/2 SSE INERTIA
SSE INERTIA
NORMAL OPERATING
THERMAL EXPAN + ANC MVMTS
TIME HISTORY DYNAMIC FORCE
MODFLEX
MODFLEX
MODFLEX

TITLE

DEADWEIGHT
OBEI MAX OF ABS (X+Y) OR ABS(YZ) OBE EARTHQUAKE COMBINATIONS
SSEI MAX OF ABS(X+Y) OR ABS(Y+Z SSE EARTHQUAKE COMBINATIONS
THERMAL ANALYSIS (NORMAL) 551 DEG F
THERMAL ANALYSIS (MAXIMUM) 583 DEG F
FT = FLUID TRANSI ENT DUE TO TURBINE TRIP
LC#1 MAX. VALUE (DWT,(OWT+TH NORM))
LC#2 ABS.SUM(DWT OR (DWTXTH NORM), (OBEI OR FT)
LCI3 ABS.5SUM(DWT OR (DWT+TH MAX),SSEI)

f



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

* POINT NO. 75 *
* FUNCTION: RESTRAINT *

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT#2 03040-N (RERATE) MS

PIPE SUPPORT SUMMARY

"Dw CONTMT TO TSV

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

* SUPPORT MARK NO. *
* 1D-H1*

GLOBAL &O~INATES
X COORD Y COORD Z COORD

-11.00 153.83 61.25

GLOBAL MINIMUM CLASS
EQ.8 EQ.9
6997. 10589.

2 STRESSES (PSI)
EQ.IO E9.11

543.

LOAD
TYPE

DWT
OBEI
OBEA
SSEI
NORM
THERANC
OCCMAX
OCCMIN
MODFLEX
MODFLEX
MOOFLEX

(PSI)
CASE MNS

1 324.
10 1952.

NOT SPECIFIED
11 4684.

2 504.
3 543.
4 3592.

FORCES (LBF)
FX FY

0. -19.
0. -93.

FZ

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

-224.
865.
931.

-233.
176i
846.

-1079.
-1136.

0.
0.

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

MX

0.
0.

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

0.
0.

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

MOMENTS (FT-LBF)
MY MZ

0. 0.01 -0.01 0.01 0.000 0.000 0.000
0. 0.34 0.06 0.25 0.001 0.001 0.001

DEFLECTIONS (INz
DX DY

ROTATIONS (RAD)
RX RY

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

0.81
0.03
0.04

-0.56
0.37
0.04
0.60
0.86

0.15
0.58
0.62

-0.16
0.12
0.56
0.72
0.76

0.60
0.75
0.81
0.73

-0.53
0.76
1.49
1.41

0.002
0.001
0.001
0.001

-0.001
0.001
0.003
0.003

0.002
0.000
0.000
0.000
0.000
0.000
0.001
0.002

0.003
0.000
0.000
0.002

-0.001
0.000
0.002
0.003

15
17
18

810.
4387.
5378.

CASE DESCRIPTION

1
10
11
2
3
4

15
17
18

DEADWEIGHT
1/2 SSE INERTIA
SSE INERTIA
NORMAL OPERATING
THERMAL EXPAN + ANC MVMTS
TIME HISTORY DYNAMIC FORCE
MODFLEX
MODFLEX
MODFLEX

TITLE

DEADWEIGHT
OBEI MAX OF ABS(X+Y) OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
SSEI MAX OF ABS(X÷Y) OR ABS (YZ) SSE EARTHQUAKE COMBINATIONS
THERMAL ANALYSIS (NORMAL) 551 DEGF
THERMAL ANALYSIS (MAXIMUM) 583 DEG F
FT = FLUID TRANSIENT DUE TO TURBINE TRIP
LC#1 MAX. VALUE (DWT, (DWT+TH NORM))
LC#2 ABS.SUM( DWT OR (DWT+TH NORM). (OBEI OR FT)
LCf3 ABS.SUN(ODT OR (DWT+TH MAX).SSEI)

,,0



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

* POINT NO. 100 *
* FUNCTION: RESTRAINT *

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNITI2 03040-NP(C.) (RERATE) MS "D CONTMT TO TSV

PIPE SUPPORT SUMMARY

PAGE 3 OF 19
DATE 2/23/93
JOB NO. 3762RUN NO. R0170001

* SUPPORT MARK NO. *
* 1DB-H2 *

GLOBAL COORDINATES
X COORD Y COORD Z COORD

-11.00 153.83 91.39

GLOBAL MINIMLU4 CLASS
EQ.8 EQ.9
6706. 11156.

2 STRESSES (PSI)
EQ.10 E9.11

845. 551.

LOAD
TYPE

DWT
OBEI
OBEA
SSEI
NORM
THERANC
OCoMAX
OCCMIN
MODFLEX
MODFLEX
MODFLEX

(PSI)
CASE MNS

1 33.
10 3965.

NOT SPECIFIED
11 9516.
2 786.
3 845.
4 4449.

FORCES (LBF)
FX FY

0. -56.
0. -169.

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

-405.
258.
277.

-264.
208.
202.

-466.
-626.

FZ

0.
0.

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

MX

0.
0.

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

MOMENTS (FT-LBF)
MY

0.
0.

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

0. 0.02 -0.03 0.01 0.000 0.000 0.000
0. 0.03 0.08 0.25 0.001 0.001 0.001

DEFLECTIONS (IN)
MZ DX DY DZ

ROTATIONS (RAD~zRX RY

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

0.08
-0.04
-0.04
-0.06
0.05

-0.02
0.08
0.11

0.19
0.12
0.13

-0.12
0.10
0.09
0.22
0.29

0.60
1.99
2.14
0.74

-0.54
2.00
2.73
2.75

0.001
0.001
0.001

-0.001
0.001
0.001
0.002
0.003

0.003
0.000
0.000
0.002

-0.002
0.000
0.003
0.004

0.001
0.000
0.000
0.001

-0.001
0.000
0.001
0.002

15
17
18

790.
5239.

10364.

CASE DESCRIPTION

1
10
11
2
3
4

15
17
18

DEADWEIGHT
1/2 SSE INERTIA
SSE INERTIA
NORMAL OPERATING
THERMAL EXPAN + ANC MVMTS
TIME HISTORY DYNAMIC FORCE
MODFLEX
MODFLEX
MOOFLEX

TITLE

DEADWEIGHT
OBEI MAX OF ABS(X+Y) OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
SSEI MAX OF ABS(X+Y) OR ABS (Y+Z) SSE EARTHQUAKE COMBINATIONS
THERMAL ANALYSIS (NORMAL) 551 DEG F
THERMAL ANALYSIS (MAXIMUM) 583 DEG F
FT = FLUID TRANSIENT DUE TO TURBINE TRIP
LC#1 MAX. VALUE (DWT (DWT+Th NORM))
LC#2 ABS.SUM(DWT OR (DWT+TH NORM). (08EI OR FT)
LC#3 ABS.SUM(DWT OR (DWT.TH MAX),iSSEI)



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

" POINT NO. 105 *
" FUNCTION: SNUBBER *

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNITD2 03040-NP(C)-W-486 (RERATE) MS

PIPE SUPPORT SUMMARY

"0" CONTHT TO TSV

PAGE 4 OF 19
DATE 2/23/93
J08 NO. 3762
RUN NO. R0170001

* SUPPORT MARK NO. *
* 1DB-S2A *

GLOBAL COORDINATES
X COORD Y COORD Z COORD

-11.00 153.83 93.33

GLOBAL MINIMUM CLASS 2 STRESSES (PSI)
EQ.8 EQ.9 EQ.10 EQ.11
6756. 11393. 890. 7646.

LOAD (PSI) FORCES (LBF)
TYPE CASE PMNS FX FY

DwT 1 82. 0. 0.
OBEI 10 4347. -47626. 0.
OBEA NOT SPECIFIED
SSEI 11 10433. ;-1Q. '• 0.
NORM 2 827. 0. 0.
THERANC 3 890. 0. 0.
OCCMAX 4 4637. -58659. 0.
OCCMIN 34779. 0.
MODFLEX 15 844. 0. 0.
MODFLEX 17 5475. -58659. 0.
MODFLEX I8 11328. ;114308- 0.

FZ

0.
0.

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

MX

0.
0.

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

MOMENTS 4 FT-LBF)

0.
0.

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

MZ

0.
0.

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

DEFLECTIONS (IN)
DX DY DZ

0.02 -0.02 0.01
0.00 0.06 0.25

0.00 0.15 0.60
-0.05 0.09 2.07
-0.05 0.10 2.23
0.00 -0.10 0.74
0.00 0.08 -0.54

-0.03 0.07 2.08
0.03 0.17 2.82
0.04 0.23 2.83

ROTATIONS (RAD)RX RY

0.000 0.000 0.000
0.001 0.002 0.001

0.002 0.004 0.001
0.001 -0.001 0.000
0.001 -0.001 0.000

-0.001 0.002 0.001
0.001 -0.002 -0.001
0.001 0.000 0.000
0.002 0.003 0.001
0.003 0.004 0.001

CASE DESCRIPTION

1
10
11
2
3
4

15
17
18

DEADWEIGHT
1/2 SSE INERTIA
SSE INERTIA
NORMAL OPERATING
THERMAL EXPAN + ANC MVMTS
TIME HISTORY DYNAMIC FORCE
MOOFLEX
MODFLEX
MOOFLEX

TITLE

DEADWEIGHT
OBEI MAX OF ABS(X+Y) OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
SSEI MAX OF ABS(X+Y) OR ABS(Y+Z) SSE EARTHQUAKE COMBINATIONS
THERMAL ANALYSIS (NORMAL) 551 DEG F
THER4MAL ANALYSIS (MAXIMUM) 583 DEG F
FT = FLUID TRANSI ENT DUE TO TURBINE TRIP
LC#1 MAX. VALUE (DWT (DWTTH NORM))
LC#2 ABS.SUM (DWT OR (DWT+TH NORM) OBEI OR FT)
LC#3 ABS.SUM(DWT OR (DWT+TH MAX),SSEI)

A)aT,9:5 /.2 q- 4pi-o I Z c- . 4Zg b = I/Zo(ooo /ý



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

* POINT NO. 125 *
* FUNCTION: RESTRAINT *

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT#2 03040-NP(C): 785 (RERATE) MS "D" CONTIW TO TSV

PIPE SUPPORT SUiMARY

PAGE 5 OF 19
DATE 2/23/93
JOB NO. 3762
RUN NO. R0170001

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

GLOBAL COORDINATES
X COORD Y COORD Z COORD

-17.65 153.83 99.17

GLOBAL MINIMUM CLASS
EQ.8 EQ.9
6957. 9738.

2 STRESSES (PSI)
EQ.10 EQ.11

902. 7860.

LOAD
TYPE

DWT
OBE I
OBEA
SSEI
NORM
THERANC
oCCMAX
OCCMIN
MODFLEX
MOOFLEX
NODFLEX

(PSI)
CASE MlNS

FORCES (LBF)
FX FY FZ MX

1 284. 0.
10 1874. 0.

NOT SPECIFIED
11 4499. 0.
2 839. 0.
3 902. 0.
4 2781. 0.

-4579.
-9091.

-21818.
510.
549.

-9279.
7504.

-4579.
-13348.
-26397.

0.
0.

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

0.
0.

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

MOMENTS (FT-LBF)
MY

0.
0.

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

DEFLECTIONS (IN)
HZ DX DY DZ

ROTATIONS (RAD)
RX RY L

0. 0.02 0.00 0.01 0.000 0.000 0.000
0. 0.15 0.00 0.44 0.001 0.004 0.000

15
17
18

887.
3659.
5424.

0.
0.
0.
0.

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

0.35
-0.37
-0.40
0.19

-0.18
-0.36
0.55
0.73

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

1.07
2.21
2.38
0.62

-0.49
2.22
2.84
3.45

0.002
0.001
0.001

-0.001
0.001
0.001
0.002
0.003

0.009
-0.002
-0.002
-0.004
0.003

-0.001
0.005
0.011

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

CASE DESCRIPTION

1
10
11
2
3
4

15
17
18

DEADWEIGHT
1/2 SSE INERTIA
SSE INERTIA
NORMAL OPERATING
THERMAL EXPAN + ANC MVMITS
TIME HISTORY DYNAMIC FORCE
MODFLEX
MODFLEX
MODFLEX

TITLE

DEADWEIGHT
OBEI MAX OF ABS(X+Y) OR ABS (Y+Z) OBE EARTHQUAKE COMBINATIONS
SSEI MAX OF ABS(X+Y) OR ABS(Y+Z) SSE EARTHQUAKE COMBINATIONS
THERMAL ANALYSIS (NORMAL) 551 DEG F
THERMAL ANALYSIS (MAXIMUM) 583 DEG F
FT = FLUID TRANSIENT DUE TO TURBINE TRIP
LC#1 MAX. VALUE (DWT ,(OWT+TH NORM))
LC#2 ABS.SUM(owT OR (OWT+TH NOWM), (OBEI OR FT)
LC#3 ABS.SUM(DWT OR (DWT+TH MAX),SSEI)



STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT#2 03040-NP(C)-- W (PRERATE) MS "0D CONThT TO TSV

PIPE SUPPORT SUMMARYT*

PAGE 6 OF 19
DATE 2/23/93
JOB NO. 3762
RUN NO. RO170001

* SUPPORT MARK NO. *
* 1DB-H4 *

GLOBAL L DINATES
X COORD Y COORD Z COORD

-31.00 153.83 99.17
- AL MINIMUM CLASS

EQ.8 EQ.9
7282. 10768.

2 STRESSES (PSI)
EQ.10 EQ.11

662. 7943.

LOAD
TYPE

Dwr
OBEI
OBEA
SSEI
NORM
THERANC
OCCMAX
OCCMIN
MOOFLEX
MODFLEX
MODFLEX

(PSI)
CASE MNS

FORCES (LBF)
FX FY

FZ . MOMENTS (FT-LBF) DEFLECTIONS (IN)
MZ DX DY DZ ROTATIONS (RAD)RX RY

1 608.
10 2108.

NOT SPECIFIED
11 5059.
2 615.
3 662.
4 3486.

0. -9053.
0. -3830.

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

-9192.
11.
12.

-4370.
4073.

-9053.
-13411.
-18245.

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. 0.02 0.00
0. 0.15 0.00

0.01 0.000 0.000 0.000
1.05 0.001 0.004 0.000

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

0.35
-0.92
-0.99
0.19

-0.19
-0.91

1.10
1.33

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

2.53
1.94
2.09
0.59

-0.44
1.95
3.00
4.62

0.002 0.010
0.001 -0.002
0.001 -0.002

-0.001 -0.004
0.001 0.002
0.001 -0.002
0.002 0.006
0.003 0.012

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

15
17
18

862.
4142.
5771.

CASE DESCRIPTION

1
10
11
2
3
4

15
17
18

DEADWEIGHT
1/2 SSE INERTIA
SSE INERTIA
NORMAL OPERATING
THERMAL EXPAN + ANC MVMTS
TIME HISTORY DYNAMIC FORCE
MODFLEX
MOOFLEX
MOOFLEX

TITLE

DEADWEIGHT
OBEI MAX OF ABS(X+Y) OR ABS(Y.Z) OBE EARTHQUAKE COMBINATIONS
SSEI MAX OF ABS(X+Y) OR ABS(Y.Z SSE EARTHQUAKE COMBINATIONS
THERMAL ANALYSIS (NORMAL) 551 EG F
+THERMAL ANALYSIS (MAXIMUM) 583 DEG F
FT = FLUID TRANSIENT DUE TO TURBINE TRIP
LC#1 MAX. VALUE (DWT, (DWT+TH NORM))
LC#2 ABS.SUM(DWT OR (OWT+TH NORM) (OBEI OR FT)
LC#3 ABS.SUNM(DWT OR (iDWT+TH MAX),iSEI)

c-m

(J.3



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

*POINT NO. 170 *
* FUNCTION: RESTRAINT *

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNITJ2 03040-NP(C)-PJ.8-6 (RERATE) MS

PIPE SUPPORT SUMMARY

"D" CONTMT TO TSV

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

* SUPPORT MARK NO. *
* 1D8-H5 *

GLOBAL &0~INATES
X COORD Y COORD Z COORD

-68.77 153.83 99.17

GLOBAL MINII'JM CLASS
EQ.8 EQ.9
7621. 11299.

2 STRESSES (PSI)
EQ.1O EQ.11

211. 7833.

LOAD
TYPE

DWT
OBEI
OBEA
SSEI
NORM
THERANC
OC0MAX
OCCMIN
MODFLEX
MODFLEX
MOOFLEX

(PSI)
CASE V14S

1 948.
10 3677.

NOT SPECIFIED
11 8826.
2 197.
3 211.
4 3527.

FORCES (L'F)
FX FY

0. -12797.
0. -1458.

MOMENTS (FT-LBF)
MY MZ

DEFLECTIONS (IN)
DX DY DZ

ROTATIONS (RADz
RX RY 4z

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

-3499.
16.
17.

-474.
413.

-12797.
-14240.
-16297.

FZ

0.
0.

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

MX

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.

0.35
-2.48
-2.67
0.20

-0.20
-2.46
2.66
3.00

0. 0.02 0.00 0.02 0.000 0.000 0.000
0. 0.15 0.00 2.30 0.001 0,002 0.000

0.00
0.00
0.00
0.00
0.00

.0.00
0.00
0.00

5.51
1.03
1.10

-1.20
0.76
1.04
3.34
6.63

0.001
0.001
0.001

-0.001
0.001
0.001
0.001
0.002

0.005
-0.002
-0.002
0.002

-0.002
-0.002
0.005
0.007

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

15
17
18

963.
3907.
8994.

CASE DESCRIPTION

1
10
11
2
3
4

15
17
18

DEADWEIGHT
1/2 SSE INERTIA
SSE INERTIA
NORMAL OPERATING
THERMAL EXPAN + ANC MVMTS
TIME HISTORY DYNAMIC FORCE
MODFLEX
MOOFLEX
MODFLEX

TITLE

DEADWEIGHT
OBEI MAX OF ABS(X+Y) OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
SSEI MAX OF ABS (X*Y) OR AB(Y+Z) SSE EARTHQUAKE COMBINATIONS
THERMAL ANALYSIS (NORMAL) 551 DEG F
THERMAL ANALYSIS (MAXIMUM) 583 DEG F
FT = FLUID TRANSIENT DUE TO TURBINE TRIP
LC#1 MAX. VALUE (DWT,(DWT+TH NORM))
LC#2 ABS.SUM(DWT OR (OWT+TH NORM), (OBEI OR FT)
LC#3 ABS.SUM (DWT OR (OWT+TH MAX),SSEI)

7t'

7N



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

* POINT NO. 210 *
* FUNCTION: RESTRAINT *
..LI.AA--AA•AAAAA

STONE & WEBSTER ENGINEERING CORPORATION

PECO PRAPS UNIT#2 03040-NP(C)-'tM?86 (RERATE) MS "0" CONTMT TO TSV

PIPE SUPPORT SLUMARY

PAGE 8 OF 19
DATE 2/23/93
JOB NO. 3762
RUN NO. R0170001

* SUPPORT MARK NO. *
* 1DB-H6 *

GLOBAL 3. g.OINATES
X COORD Y COORD Z COORD
-106.94 153.83 99.17

GLOBAL MINIMUM CLASS 2 STRESSES (PSI)
E2.8 EQ.9 EQ.10 EQ.11

11646. 810. 8359.

LOAD
TYPE

DWT
OBEI
OBEA
SSEI
NORM
THERANC
OCCMAX
OCCMIN
MODFLEX
MODFLEX
MODFLEX

(PSI)
CASE MiIS

1 875.
10 3453.

NOT SPECIFIED
11 8286.
2 753.
3 810.
4 4097.

15 1163.
17 4920.
18 9175.

FX

0.
0.

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

FORCES (LBF)
FY

-12306.
-1823.

-4376.
-63.
-68.
429.

-321.
-12369.
-14192.
-16749.

FZ

0.
0.

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

MOMENTS (FT-LBF)
MX MY

0. 0.
0. 0.

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

MZ

0.
0.

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

DEFLECTIONS
DX DY

0.02 0.00
0.15 0.00

0.35 0.00
-4.05 0.00
-4.36 0.00
-0.21 0.00
0.20 0.00

-4.03 0.00
4.24 0.00
4.70 0.00

(IN NZ

0.02
1.90

4.56
0.14
0.15

-1.04
0.72
0.16
2.06
4.74

ROTATIONS (RADIiRX RY

0.000 0.000 0.000
0.000 0.003 0.000

0.001 0.007 0.000
0.001 -0.002 0.000
0.001 -0.002 0.000
0.000 0.002 0.000
0.000 -0.002 0.000
0.000 -0.002 0.000
0.001 0.005 0.000
0.001 0.009 0.000

CASE

1
10
11

2
3
4

15
17
18

DESCRIPTION

DEADWEIGHT
1/2 SSE INERTIA
SSE INERTIA
NORMAL OPERATING
THERMAL EXPAN + ANC MVMTS
TIME HISTORY DYNAMIC FORCE
MOOFLEX
MODFLEX
MODFLEX

TITLE

DEADWEIGHT
OBEI MAX OF ABS(X+Y) OR ABS(Y.Z) OBE EARTHQUAKE COMBINATIONS
SSEI MAX OF ABS(X+Y) OR ABS (YZ) SSE EARTHQUAKE COMBINATIONS
THERMAL ANALYSIS (NORMAL) 551 DEG F
THERMAL ANALYSIS (MAXIMUM) 583 DEG F
FT = FLUID TRANSIENT DUE TO TURBINE TRIP
LC#1 MAX. VALUE (DWT (DWT+TH NORM))
LC#2 ABS.SUM(DWT OR DWT+TH NORM) (OBEI OR FT)
LC#3 ABS.SUL(DWT OR (DWT+TH MAX),SSEI)

'-S.

C-,'

0



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

* POINT NO. 240 *
* FUNCTION: RESTRAINT *

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT#2 03040-NP(C -W-1 (RERATE) MS -D" CONThT TO TSV

PIPE SUPPORT S AY

PAGE 9 OF 19
DATE 2/23/93
JOB NO. 3762
RUN NO. R0170001

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

JFTL

GLOBAL 0O0DINATES
X COORD Y COORD Z COORD
-144.93 153.83 99.17

GLOBAL MINIMUM CLASS 2
EQ.8 EQ.9
7537. 12681.

STRESSES (PSI)
EQ.10 EQ.11
1508. 9045.

LOAD (PSI)
TYPE CASE MNS

DWT 1 863.
OBEI 10 5144.
OBEA NOT SPECIFIED
SSEI 11 12345.
NORM 2 1402.
THERANC 3 1508.
OCCMAX 4 3964.
OCCMIN
MODFLEX 15 1655.
MOOFLEX 17 6665.
MODFLEX 18 13958.

FORCES (LBF)
FX FY

0. -12440.
0. -2980.

MOMENTS (FT-LBF)
FZ MX MY

DEFLECTIONS (IN)
MZ DX DY DZ

ROTATIONS (RADz
RX RY L

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

-7152.
2.
2.

-624.
601.

-12440.
-15418.
-19593.

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. 0.02 0.00
0. 0.15 0.00

0.04 0.000 0.000 0.000
0.27 0.000 0.004 0.000

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

0.36
-5.62
-6.04
-0.21
0.20

-5.60
5.81
6.38

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.65
-0.35
-0.38
0.22

-0.18
-0.32
0.59
0.99

0.001
0.000
0.000

.0.000
0.000
0.000
0.000
0.001

0.009
0.000
0.000

-0.003
0.002
0.000
0.004
0.009

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

CASE DESCRIPTION

1
10
11
2
3
4

15
17
18

DEADWEIGHT
1/2 SSE INERTIA
SSE INERTIA
NORMAL OPERATING
THERMAL EXPAN + ANC MVMTS
TIME HISTORY DYNAMIC FORCE
MODFLEX
MODFLEX
MOOFLEX

TITLE

DEADWEIGHT
OBEI MAX OF ABS(X+Y) OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
SSEI MAX OF ABS(X+Y) OR ABS(Y+Z) SSE EARTHQUAKE COMBINATIONS
THERMAL ANALYSIS (NORMAL) 551 DEGF
THERMAL ANALYSIS (MAXIMUM) 583 DEG F
FT = FLUID TRANSIENT DUE TO TURBINE TRIP
LC#1 MAX. VALUE (DWT (DNT+TH NORM))
LC#2 ABS.SUM(DWT OR (DWT+TH NORM), (OBEI OR FT)
LC#3 ABS.SUM(D4WT OR (DWT+TH MAX),SSEI)

C)



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

" POINT NO. 250 *
* FUNCTION: SNUBBER *

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT#2 03040-NP(C)--P8-786 (RERATE) MS "D" CONT1T TO TSV

PIPE SUPPORT SUMMARY

PAGE 10 OF 19
DATE 2/23/93
JOB NO. 3762
RUN NO. R0170001

* SUPPORT MARK NO. *
* 1D8-S7A *

GLOBAL COODINATES
X COORD Y COORD Z COORD
-151.14 153.83 99.17

GLOBAL MINIMUM CLASS
EQ.8 EQ.9
6786. .12944.

2 STRESSES (PSI)
EQ.1O EQ.11

1623. 8409.

LOAD (PSI)
TYPE CASE MNS

FORCES (LBF)
FX FY FZ

0. 0. 0.
0. 0. -45159.

MOMENTS (FT-LBF)
Mx MY

DEFLECTIONS (IN)
MZ DX DY DZ ROTATIONS (RADLzRX RY

DWT
OBEI
OBEA
SSEI
NORM
THERANC
OCCMAX
OCCMIN
MOOFLEX
MODFLEX
MODFLEX

1 112.
10 6158.

NOT SPECIFIED
11 14780.
2 1508.
3 1623.
4 4532.

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

0.
0.
0.
0.
0.0.
0.
0.

-108382.
0.
0.

41710.
-36102.

0.
-45159.

-108382.

0.
0.

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

0.
0.

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

0. 0.02 0.00 0.04 0.000 0.000 0.000
0. 0.15 0.02 0.00 0.000 0.004 0.000

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

0.36
-5.87
-6.32
-0.21
0.20

-5.86
6.07
6.66

0.04
0.00
0.00
0.00
0.00
0.00
0.02
0.05

0.00
-0.37
-0.40
0.00
0.00

-0.33
0.33
0.36

0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.001

0.009
0.000
0.000

-0.003
0.003
0.000
0.004
0.009

0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.001

15
17
18

1523.
7675.

16412.

CASE DESCRIPTION

1
10
11
2
3
4

15
17
18

DEADWEIGHT
1/2 SSE INERTIA
SSE INERTIA
NORMAL OPERATING
THERMAL EXPAN + ANC MVMTS
TIME HISTORY DYNAMIC FORCE
MODFLEX
MODFLEX
MODFLEX

TITLE

DEADWEIGHT
OBEI MAX OF ABS X+Y) OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
SSEI MAX OF ABS (X+Y) OR ABS(Y+Z) SSE EARTHQUAKE COMBINATIONS
THERMAL ANALYSIS (NORMAL) 551 DEG F
THERMAL ANALYSIS (MAXIMUM) 583 DEG F
FT = FLUID TRANSIENT DUE TO TURBINE TRIP
LC#1 MAX. VALUE (DWT ,(DWT+TH NORM))
LC#2 ABS.SUM(OWTOR (OWT+TH NORM), (OBEI OR FT)
LC#3 ABS.SUM( OWT OR (DWT+TH MAX),SSEI)

~6-~ AJ~7e 4- 4&I e AKdie 1-O4~~O r~c;,i~jcop~2,o

N.



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

* POINT NO. 275 *
* FUNCTION: RESTRAINT *

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT12 03040-NP(C)-fW' (RERATE) MS 'D" CONTMT TO TSV

PIPE SUPPORT SUMMARY

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

* SUPPORT MARK NO. *
* 1DB-H98 *

GLOBAL ýOOTLINATES
X COORD Y COORD Z COORD
-160.33 153.83 110.75

GLOBAL MINIMUM CLASS
EQ.8 EQ.9
7133. 10047.

2 STRESSES (PSI)
EQ.1O EQ.11

1545. 8677.

LOAD (PSI)
TYPE CASE MNS

FORCES (LBF)
FX FY

0. -8687.
0. -3972.

MOMENTS (FT-LBF)
FZ MX MY

DEFLECTIONS (IN)
MZ DX DY

ROTATIONS (RAD)
RX RY L

DWT
OBEI
OBEA
SSEI
NORM
THERANC
OCCMAX
OCCMIN
MODFLEX
MODFLEX
MODFLEX

1 459.
10 2741.

NOT SPECIFIED
11 6579.
2 1436.
3 1545.
4 2914.

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

-9532.
115.
124.

-840.
755.

-8687.
-12543.
-18219.

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.

0.41
-6.02
-6.47
0.33

-0.30
-5.99
6.32
6.86

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.90
0.13
0.14

-0.330.32
0.18
0.55
1.09

0. 0.02 0.00 0.04 0.000 0.000 0.000
0. 0.17 0.00 0.38 0.000 0.001 0.000

0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.001

0.002
0.002
0.002

-0.003
0.003
0.002
0.005
0.005

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.001

15
17
18

1511.
4360.
8187.

CASE DESCRIPTION

1
10
11
2
3
4

15
17
18

DEADWEIGHT
1/2 SSE INERTIA
SSE INERTIA
NORMAL OPERATING
THERMAL EXPAN + ANC MVMTS
TIME HISTORY DYNAMIC FORCE
MOOFLEX
MODFLEX
MOOFLEX

TITLE

DEADWEIGHT
OBEI MAX OF ABS(X+Y) OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
SSEI MAX OF ABS(X÷Y) OR ABS (YZ) SSE EARTHQUAKE COMBINATIONS
THERMAL ANALYSIS (NORMAL) 551DEG F
THERMAL ANALYSIS (MAXIMUM) 583 DEG F
FT = FLUID TRANSI ENT DUE TO TURBINE TRIP
LC#1 MAX. VALUE (DUT (DWT+TH NORM))
LC#2 ABS.SUM( DWT OR DWT+TH NORM) (08EI OR FT)
LC#3 ABS.SUJ( DWT OR (DWT+TH MAX),SSEI)



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

* POINT NO. 305 *
* FUNCTION: RESTRAINT *

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT#2 03040-NP( )-P" (RERATE) MS

PIPE SUPPORT SUMMARY

"D" CONTMT TO TSV

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

* SUPPORT MARK NO. *
* 1DB-H1O *

GLOBAL 19OODINATES
X COORD Y COORD Z COORD
-160.33 153.83 141.40

GLOBAL MINIMUM CLASS
EQ.8 EQ.9
7065. 12056.

2 STRESSES (PSI)
EQ.10 EQ.11

877. 7941.

LOAD (PSI)
TYPE CASE /94S

FORCES (LBF)
FX FY

0. 136.
0. -463.

DWT
OBEI
OBEA
SSEI
NORM
THERANC
OCCMAX
OCCMIN
MODFLEX
MOOFLEX
MODFLEX

1 391.
10 1594.

NOT SPECIFIED
11 3825.
2 815.
3 877.
4 4991.

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

-1111.
108.
116.
-77.
75.

243.
-707.

-1363.

FZ

0.
0.

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

MOMENTS (FT-LBF)
Mx MY

0.
0.

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

0.
0.

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

0. 0.05 0.05 0.04 0.000 0.000 0.000
0. 0.27 0.15 0.38 0.000 0.001 0.000

DEFLECTIONS (IN)
Mz DX DY 1z ROTATIONS (RADzRX RY

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

0.65
-5.03
-5.42
-0.94
0.88

-4.99
5.92
6.02

0.37
0.04
0.04

-0.03
0.03
0.08
0.24
0.45

0.91
1.40
1.50

-0.34
0.33
1.44
1.82
2.46

0.001
0.000
O 000
0.000
0.000
0.000
0.001
0.001

0.002
0.003
0.003
0.001

-0.001
0.003
0.004
0.005

0.001
0.000
0.000
0.000
0.000
0.000
0.001
0.001

15
17
18

904.
5808.
4779.

CASE DESCRIPTION

1
10
11
2
3
4

15
17
18

DEADWEIGHT
1/2 SSE INERTIA
SSE INERTIA
NORMAL OPERATING
THERMAL EXPAN + ANC MVMTS
TIME HISTORY DYNAMIC FORCE
MODFLEX
MOOFLEX
MODFLEX

TITLE

DEADWEIGHT
OBEI MAX OF ABS( X+Y) OR ABS(Y÷Z) OBE EARTHQUAKE COMBINATIONS
SSEI MAX OF ABS(X÷Y) OR ABS(Y÷Z) SSE EARTHQUAKE COMBINATIONS
THERMAL ANALYSIS (N L) 551DEG F
THERWMAL ANALYSIS (MAXIMUM) 583 DEG F
FT = FLUID TRANSI ENT DUE TO TURBINE TRIP
LC#1 MAX. VALUE (OWT,(DWT+TH NORM))
LC#2 ABS.SUM(DWT OR (JWT+TH NORM), (OBEI OR F-)
LC#3 ABS.SUM(DWT OR (DWT+TH MAX),SSEI)

-(7

7'.



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

* POINT NO. 325 *
* FUNCTION: RESTRAINT *

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT#2 040-NP( )- 86 (RERATE) MS "'D CONTNT TO TSV

PIPE SUPPORT SUMMARY

PAGE 13 OF 19
DATE 2/23/93
JOB NO. 3762
RUN NO. R0170001

* SUPPORT MARK NO. *
* 1DB-Hl1 *

GLOBAL (0X)DINATES,
X COORD Y COORO Z COORD
-160.33 153.83 165.59

GLOBAL MINIMUM CLASS
EQ.8 EQ.9
7169. 9980.

2 STRESSES (PSI)
EQ.1O Eq.11

341. 510.

LOAD (PSI)
TYPE CASE MNS

FORCES (LBF)
FX FY

0. 215.
0. -354.

DWT
OBEI
OBEA
SSEI
NORM
THERANC
OCoMAX
OCCMIN
MODFLEX
MOOFLEX
MODFLEX

1 495.
10 1684.

NOT SPECIFIED
11 4043.
2 317.
3 341.
4 2811.

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

-849.215.
231.
-48.
45.

430.
-784.

-1295.

FZ

0.
0.

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

MX

0.
0.

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

(•O4ENTS (FT-LBF)
MY

0.
0.

0. 0.07 0.10 0.04 0.000 0.000 0.000
0. 0.20 0.16 0.38 0.000 0.001 0.000

DEFLECTIONS (IN~z
MZ DX DY

ROTATIONS (RAD)
RX RY

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

0.
0.
0.
0.
0.
0.0.
0.

0.47
-4.05
-4.36
-0.60
0.51

-3.99
4.59
4.77

0.39 0.91
0.10 2.39
0.11 2.58

-0.02 -0.34
0.02 0.33
0.20 2.44
0.36 2.82
0.60 3.53

0.001
0.000
0.000
0.000
0.000
0.000
0.001
0.001

0.002
0.004
0.004
0.003

-0.002
0.004
0.006
0.006

0.001
0.000
0.000
0.000
0.000

-0.001
0.001
0.002

15
17
18

598.
3154.
4511.

CASE DESCRIPTION

1
10
11
2
3
4

15
17
18

DEADWEIGHT
1/2 SSE INERTIA
SSE INERTIA
NORMAL OPERATING
THERMAL EXPAN + ANC MVMTS
TIME HISTORY DYNAMIC FORCE
MODFLEX
MODFLEX
MODFLEX

TITLE

DEADWEIGHT
OBEI MAX OF ABS(X+Y) OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
SSEI MAX OF ABS X+Y) OR ABS(Y+Z) SSE EARTHQUAKE COMBINATIONS
THERMAL ANALYSIS (NORMIAL) 551 DEG F
THERMAL ANALYSIS (MAXIMUM) 583 DEG F
FT = FLUID TRANSIENT DUE TO TURBINE TRIP
LC#1 MAX. VALUE (DWT, (DWT+TH NORM))
LC#2 ABS.SUM(DWT OR (DWT+TH NORM) (OBEI OR FT)
LC#3 ABS.SUM( OrT OR (OWT+TH MAX)3,SEI)

-V4



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

* POINT NO. 340 *
* FUNCTION: RESTRAINT*

STONE & WEBSTER ENGINEERING CORPORATION

PECO P8APS UNIT#2 03040-NP(C)- 86(RERATE) MS

PIPE SUPPORT SUMMARY

"0" CONTMT TO TSV

PAGE 14 OF 19
DATE 2/23/93
JOB NO. 3762
RUN NO. R0170001

* SUPPORT MARK NO. *
*"1DB-H12 *

GLOBAL COOR.DINATES
X COORD Y COORD Z COORD
-160.33 153.83 178.56

GLOBAL MINIMUM CLASS 2
EQ.8 EQ.9
7161. 8587.

STRESSES (PSI)
EM.D E.11.

107.

LOAD
TYPE

DWT
OBEI
OBEA
SSEI
NORM
THERANC
OCCOAX
OCCMIN
MOOFLEX
NODFLEX
MODFLEX

(PSI)
CASE iNS

1 487.
10 1190.

NOT SPECIFIED
11 2855.
2 99.
3 107.
4 1426.

FORCES (LBF)
FX FY

0. 335.
0. -499.

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

-1197.
416.
448.
-79.
78.

750.
-1249.
-1979.

FZ

0.
0.

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

MX

0.
0.

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

MOMENTS (FT-LBF)
MY

0.
0.

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

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

0.14 0.40
-3.49 0.14
-3.76 0.15
-0.13 -0.03
0.12 0.03

-3.42 0.25
3.55 0.42
3.82 0.66

DEFLECTIONS (IN)
Mz DX DY

0. 0.08 0.11 0.04
0. 0.06 0.17 0.38

ROTATIONS (RADz
RX RY

0.000 0.000 0.000
0.000 0.001 0.001

0.91
2.93
3.15

-0.34
0.33
2.97
3.35
4.10

0.001
0.000
0.000
0.000
0.000
0.000
0.001
0.001

0.002
0.004
0.004
0.003

-0.003
0.004
0.007
0.006

0.001
0.000
0.000
0.000
0.000

-0.001
0.001
0.002

15
17
18

572.
1593.
3067.

CASE DESCRIPTION

1
10
11
2
3
4

15
17
18

DEADWE IGHT
1/2 SSE INERTIA
SSE INERTIA
NORMAL OPERATING
THERMAL EXPAN + ANC MVMTS
TIME HISTORY DYNAMIC FORCE
MODFLEX

•MODFLEX
MODFLEX

TITLE

DEADWEIGHT
OBEI MAX OF ABS(X+Y OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
SSEI MAX OF ABS (X+Y OR ABS (Y+Z) SSE EARTHQUAKE COMBINATIONS
THERMAL ANALYSIS (NORMAL) 551 DEG F
THERMAL ANALYSIS (MAXIMUM) 583 DEG F
FT = FLUID TRANSIENT DUE TO TURBINE TRIP
LC#1 MAX. VALUE (DWT (DWT+TH NORM))
LC#2 ABS.SUM(DWT OR (DWT+TH NORM), (OBEI OR FT)
LC#3 ABS.SUM(ONT OR (DWT+TH MAX),SSEI)

(A

(Th



NUPIPE-SW M[E-110
VER 06 LEV 03
91.350 17.12.52

" POINT NO. 370 *
* FUNCTION: RESTRAINT *

STONE & WEBSTER ENGINEERING CORPORATION

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

PIPE SUPPORT SUMMARY

PAGE 15 OF 19
DATE 2/23/93
J0 NO. 3762
RUN NO. R0170001

" SUPPORT MARK NO. *
" 1DB-H3 *

GLOBAL MINIMUM CLASS 2 STRESSES (PSI)
EQ.8 EQ.9 EQ.10
6752. 9198. 651.

GLOBAL COFODINATES
E?.11 X COORD Y COORD Z COORD

402. -140.31 153.83 183.00

LOAD
TYPE

DWT
OBEI
OBEA
SSEI
NORM
THERANC
OCCMAX
OCCMIN
MOOFLEX
MODFLEX
MODFLEX

(PSI)
CASE tNS

1 78.
10 2447.

NOT SPECIFIED
11 5872.
2 605.
3 651.
4 1961.

15 604.
17 3009.
18 6471.

FX

0.
0.

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

FORCES (LBF)
FY

60.
-67.

-160.
137.
148.

12.
-11.
197.

-263.
-367.

FZ

0.
0.

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

MX

0.
0.

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

MOMENTS (FT-LBF)
MY

0.
0.

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

MZ

0.
0.

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

DEFLECTIONS
DX DY

0.08 0.02
0.00 0.03

0.00 0.07
-2.47 0.06
-2.66 0.06
0.00 0.00
0.00 0.00

-2.39 0.08
2.40 0.11
2.58 0. 15

(IN)

0.03
0.07

0.16
2.26
2.43
0.06

-0.04
2.29
2.36
2.62

ROTATIONS (RADO
RX RY R

0.000 0.000 0.000
0.000 0.001 0.000

0.000 0.002 0.001
0.000 0.003 0.000
0.000 0.004 -0.001
0.000 0.001 0.000
0.000 -0.001 0.000
0.000 0.004 -0.001
0.000 0.005 0.001
0.000 0.006 0.002

CASE DESCRIPTION

1
10
11
2
3
4

15
17
18

DEADWEIGHT
1/2 SSE INERTIA
SSE INERTIA
NORMAL OPERATING
THERMAL EXPAN + ANC MVMTS
TIME HISTORY DYNAMIC FORCE
MOOFLEX
MODFLEX
MODFLEX

TITLE

DEADWEIGHT
OBEI MAX OF ABS(X+Y) OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
SSEI MAX OF ABS(XtY) OR ABS(Y+Z) SSE EARTHQUAKE COMBINATIONS
THERMAL ANALYSIS (NORMAL) 551 DEG F
THERMAL ANALYSIS (MAXIMUM) 583 DEG F
FT = FLUID TRANSIENT DUE TO TURBINE TRIP
LC#1 MAX. VALUE (DWT, (DWT+TH NORM))
LC#2 ABS.SUM( DWT OR (DWT+TH NORM), (OBEI OR FT)
LC#3 ABS.SUM(OWT OR (DWT÷TH MAX),SSE I)

~, C>

'A



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

* POINT NO. 390 *
* FUNCTION: RESTRAINT *

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNITI2 03040-NP(C)-Pm4 (RERATE) MS

PIPE SUPPORT SUMMARY

"D" CONTMT TO TSV

PAGE 16 OF 19
DATE 2/23/93
JOB NO. 3762
RUN NO. R0170001 -.
A..**IA it*.......

* S T MARK NO.
*
*

GLOBAL MINIMUM CLASS
EQ.8 EQ.9
7247. 13371.

2 STRESSES (PSI)
EQ.1O EQ.11

1720. 8966.

GLOBAL &O~INATES
X COORD Y COORD Z COORD
-131.70 153.83 183.00

LOAD (PSI)
TYPE CASE MNS

FORCES (LBF)
FX FY.

MOMENTS (FT-LBF)FZ Mx MY DEFLECTIONS (IN)
MZ DX DY DZ

ROTATIONS (RADz
RX RY

DWT 1
OBEI 10
OBEA r
SSEI 11
NORM 2
THERANC 3
OCCMAX 4
OCCMIN
MODFLEX 15
MO4FLEX 17
MOFLEX 18

iOT

275. 0.
216. 0.
SPECIFIED
519. 0.
600. 0.
646. 0.
119. 0.

amg.
-3488.

-8372.
-2523.
-2714.

658.
-647.

-1714.
-5202.

-10277.

0. 3412.
0. -9356.

502.
623.
996.

0.
0.
0.

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

-22454.
3766.
4053.
2702.

-2067.
7178.

-16534.
-29918.

0.
0.

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

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

0.00
-2.12
-2.28
0.00
0.00

-2.04
2.04
2.20

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
1.91
2.05
0.00
0.00
1.93
1.93
2.08

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.003
0.004
0.000
0.000
0.003
0.004
0.004

0. 0.08 0.00 0.02 0.000 0.000 0.000
0. 0.00 0.00 0.00 0.000 0.000 0.000

0.000
-0.001
-0.001
0.000
0.000

-0.001
0.001
0.001

CASE DESCRIPTION

1
10
11
2
3
4

15
17
18

DEADWEIGHT
1/2 SSE INERTIA
SSE INERTIA
NORMAL OPERATING
THERMAL EXPAN + ANC MVMTS
TIME HISTORY DYNAMIC FORCE
MOOFLEX
MODFLEX
MODFLEX

TITLE

DEADWEIGHT
OBEI MAX OF ABS(X+Y) OR ABS(Y+Z: OBE EARTHQUAKE COMBINATIONS
SSEI MAX OF ABS(X+Y) OR ABS (YZ) SSE EARTHQUAKE COMINATIONS
THERMAL ANALYSIS (NORML) 551 DEGF
THERMAL ANALYSIS (MAXIMUM) 583 DEG F
FT = FLUID TRANSI ENT DUE TO TURBINE TRIP
LC#1 MAX. VALUE (DWT,(DWT+TH NORM))
LC#2 ABS.SUM(DWT OR (OWTITH NORM), (OBEI OR Fr)
LC#3 ABS.SUM(DWT OR (MWT+TH MAX),SSEI)

1~~
'J.I

(7)



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

* POINT NO. 390 *
* FUNCTION: SNUBBER *

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT12 03040-NPC- -786 (RERATE) MS "D" CONTMT TO TSV

PIPE SUPPORT SUMMARY

PAGE 17 OF 19
DATE 2/23/93
JOB NO. 3762
RUN NO. R0170001

* SUPPORT MARK( NO. *
y j4 (N.L.ET) . . . . . . *.

GLOBAL ýOODINATES
X COORD Y COORD Z COORD
-131.70 153.83 183.00

GLOBAL MINIMUM CLASS 2 STRESSES (PSI)
EQ.8 EQ.9 EQ.10 EQ.11
7247. 13371. 1720. 8966.

LOAD
TYPE

DWT
OBEI
OBEA
SSEI
NORM
THERANC
OcaMAx
OCCMIN
MODFLEX
MODFLEX
MODFLEX

(PSI)
CASE 141S FX

1 275. 0.
10 216. -7070.

NOT SPECIFIED
11 519. -16967.
2 600. 0.
3 646. 0.
4 119. 21099.

-15658.
15 502. 0.
17 623. -21099.
18 996. -16967.

FORCES (LBF)
FY FZ

MOMENTS (FT-LBF)
MY MZ

0.
0.

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

0.
-8904.

-21369.
0.
0.

9056.
-6323.

0.
-9056.

-21369.

MX

0.
0.

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

0.
-160197.

-384472.
0.
0.

145276.
-101216.

0.
-160197.
-384472.

0.
-59496.

-142791.
0.
0.

-10567.
9890.

0.
-59496.

-142791.

DEFLECTIONS
DX DY

0.08 0.00
0.00 0.00

0.00 0.00
-2.12 0.00
-2.28 0.00
0.00 0.00
0.00 0.00

-2.04 0.00
2.04 0.00
2.20 0.00

(IN l

0.02
0.00

0.00
1.91
2.05
0.00
0.00
1.93
1.93
2.08

ROTATIONS (RADz
RX RY

0.000 0.000 0.000
0.000 0.000 0.000

0.000 O.000 O.000
0.000 0.003 -0.001
0.000 0.004 -0.001
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.003 -0.001
0.000 0.004 0.001
0.000 0.004 0.001

CASE DESCRIPTION

1
10
11
2
3
4

15
17
18

DEADWEIGHT
1/2 SSE INERTIA
SSE INERTIA
NORMAL OPERATING
THERMAL EXPAN + ANC MVMTS
TIME HISTORY DYNAMIC FORCE
MOOFLEX
MODFLEX
MODFLEX

TITLE

DEADWEIGHT
OBEI MAX OF ABS(X+Y) OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
SSEI MAX OF ABS(X+Y) OR ABSR(YZ) SSE EARTHQUAKE COMBINATIONS
THERMAL ANALYSIS (NORMAL) 551 DEG F
THERMAL ANALYSIS (MAXIMUM) 583 DEG F
FT = FLUID TRANSIENT DUE TO TURBINE TRIP
LCfI MAX. VALUE (DWT, (DWT+TH NORM))
LC#2 ABS.SUM(DWT OR (OWT+TH NORM), (OBEI OR Fl)
LC#3 ABS.SLU( DWT OR (DWT+TH MAX),SSEI)

C-)



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

* POINT NO. 5 *
* FUNCTION: ANCHOR *

STONE & WEBSTER ENGINEERING CORPORATION

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

PIPE SUPPORT SUMMARY

PAGE 1 OF 18
DATE 2/23/93
,08 NO. 3823
RUN NO. R0170002

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

GLOBAL &OOINATES
X COORD Y COORD Z COORD

-11.00 138.15 45.00

GLOBAL MINIMUM CLASS
EQ.8 EQ.9

10033. 19268.

2 STRESSES (PSI)
EQ.1O EQ.11

1513. 11546.

LOAD
TYPE

DWT
OBE I
OBEA
SSEI
NORM
THERANC
OCCMAX
OCCMIN
MODFLEX
MOOFLEX
MOOFLEX

(PSI)
CASE N"S

FORCES (LBF)
FX FY

MOMENTS (FT-LBF)
MY Hz

DEFLECTIONS (IROTATIONS (RADZ
DX DY Iz RX RYFZ

1 3359. 14.
10 6112. -10042.

NOT SPECIFIED
11 14668. -24102.
2 1407. 860.
3 1513. 926.
4 9235. 13806.

- 13471.
15 4356. 875.
17 12845. -14681.
18 18239. -25042.

-19374. -11.
-13731. -13144.

-32953.
-1507.
-1622.
14991.
-8853.

-20881.
-35872.
-53949.

-31547.
-737.
-792.

23713.
-18742.

-747.
-24460.
-32350.

MX

99833.-122936.

-295047.
28938.
31136.

221335.
-169844.

128771.
-350106.
-426018.

190. -1491. 0.00 0.00 0.00 0.000 0.000 0.000
-82962. -104916. 0.00 0.00 0.00 0.000 0.000 0.000

-199110.
6930.
7457.

123683.
-113924.

7120.
-130803.
-206756.

-251797.
-9885.-10836.

-159087.
149699.
-11376.

-170463.
-263924.

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
0.00
0.00

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.001

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

CASE DESCRIPTION

1
10
11
2
3
4

15
17
18

DEADWEIGHT
1/2 SSE INERTIA
SSE INERTIA
NORMAL OPERATING
THERMAL EXPAN + ANC MVMTS
TIME HISTORY DYNAMIC FORCE
MOOFLEX
MOOFLEX
MODFLEX

TITLE

DEADWEIGHT
SSEI MAX OF ABS(X+Y) OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
SSEI MAX OF ABS(X+Y) OR ABS(Y+Z) SSE EARTHQUAKE COMBINATIONS
THERMAL ANALYSIS (NORMAL) 551 EG F
THERMAL ANALYSIS (MAXIMUM) 583 DEG F
FT = FLUID TRANSI ENT DUE TO TURBINE TRIP
LC#I MAX. VALUE (OWT (DWT÷TH NORM))
LC#2 ABS.SUM.(1OT OR (DWT+TH NORM) OBEI OR FT)
LC#3 ABS.SUM(DWT OR (DWT+TH MAX),SSI) O

'I'

C.



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

* POINT NO. 75 *
* FUNCTION: RESTRAINT *

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT12 03040-NP(C)-P-786 (RERATE) MS
1PT Y

PIPE SUPPORT SUMMARY

"O" CONTMT TO TSV

PAGE 2 OF 18
DATE 2/23/93
308 NO. 3823
RUN NO. R0170002

* SUPPORT MARK NO. *
* lDB-H1 *

GLOBAL COOR.DINATES
X COORD Y COORD Z COORDO

-11.00 153.83 61.25

GLOBAL MINIMUM CLASS
EQ.8 EQ.9
6793. 10950.

2 STRESSES (PSI)
EQ.10 EQ.11

453. 7246.

LOAD (PSI)
TYPE CASE MNS

FORCES (LBF)
FX FY

DWT
OBEI
OBEA
SSEI
NORM
THERANC
OCCMAX
OCCMIN
MOOFLEX
MODFLEX
MODFLEX

1 119. 0.
10 2133. 0.

NOT SPECIFIED
11 5120. 0.

2 421. 0.
3 453. 0.
4 4157. 0.

-80.
-197.

-472.
838.
901.

-441.
328.
757.

-1199.
-1294.

FZ

0.
0.

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

MX

0.
0.

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

MOMENTS (FT-LBF)
MY

0.
0.

0.
0.
0.
0.
0.
0.0.
0.

DEFLECTIONS (INz
MZ DX DY

ROTATIONS (RADtz
RX RY R

0. 0.01 -0.05 0.06 0.000 0.000 0.000
0. 0.34 0.13 0.32 0.001 0.001 0.001

15
17
18

524.
4671.
5630.

0.
0.
0.
0.

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

0.81
0.03
0.04
0.58

-0.52
0.04
0.62
0.85

0.31
0.56
0.60

-0.29
0.22
0.50
0.80
0.86

0.76
0.77
0.83
0.79

-0.57
0.83
1.61
1.65

0.002
0.001
0.001
0.001

-0.001
0.001
0.003
0.003

0.002
0.000
0.000
0.000
0.000
0.000
0.001
0.002

0.003
0.000
0.000

-0.002
0.002
0.000
0.002
0.003

CASE DESCRIPTION

1
10
11
2
3
4

15
17
18

DEADWEIGHT
1/2 SSE INERTIA
SSE INERTIA
NORMAL OPERATING
THERMAL EXPAN + ANC MVMTS
TIME HISTORY DYNAMIC FORCE
MODFLEX
MODFLEX
MODFLEX

TITLE

DEADWEIGHT
OBEI MAX OF ABS(X+Y) OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
SSEI MAX OF ABS(X+Y) OR ABS (Y+Z) SSE EARTHQUAKE COMBINATIONS
THERMAL ANALYSIS (NORMAL) 551 DEG F
THERMAL ANALYSIS (MAXIMUM) 583 DEG F
FT = FLUID TRANSIENT DUE TO TURBINE TRIP
LC#1 MAX. VALUE (DWT, DWT+TH NORM))
LC#2 ABS.SI34(DWT OR (DWTITH NORM) (OBEI OR FT)
LC03 ABS.SUM( DWT OR (DWT+TH MAX),SSEI)

4' ~

-.-- --



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

* POINT NO. 100 *
* FUNCTION: RESTRAINT*

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT#2 03040-NP(C)-W-'f (RERATE) MS

PIPE SUPPORT SUMMARY

'D" CONTKT TO TSV

PAGE 3 OF 18
DATE 2/23/93
JOB NO. 3823
RUN NO. R0170002

* SUPPORT MARK NO. *
* 108-H2 *

GLOBAL &O~.INATES
X COORD Y COORD Z COORD

-11.00 153.83 91.39

GLOBAL MINIMUM CLASS
EQ.8 EQ.9
6728. 11850.

2 STRESSES (PSI)
EQ.1O EQ.11

850. 7578.

LOAD
TYPE

DWT
OBEI
OBEA
SSEI
NORM
THERANC
OCCMAX
OCCMIN
MODFLEX
MODFLEX
MOOFLEX

(PSI)
CASE MNS

1 55.
10 3910.

NOT SPECIFIED
11 9384.
2 790.
3 850.
4 5122.

FORCES (LBF)
FX FY

0. -82.
0. -234.

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

-563.
246.
265.

-407.
292.
165.

-572.
-746.

FZ

0.
0.

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

MX

0.
0.

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

MOMENTS (FT-LBF)
MY

0.
0.

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

0. 0.01 -0.04 0.06 0.000
0. 0.04 0.11 0.32 0.001

0.000 0.000
0.001 0.001

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

0.08
-0.04
-0.04
0.08

-0.06
-0.02
0.10
0.11

0.26
0.11
0.12

-0.19
0.14
0.08
0.26
0.35

0.76
2.01
2.17
0.79

.-0.57
2.07
2.86
2.99

DEFLECTIONS (IN)
MZ DX DY DZ

ROTATIONS (RADz
RX RY

0.002
0.001
0.001

-0.001
0.001
0.001
0.002
0.003

0.003
0.000

-0.001
-0.003
0.003
0.000
0.004
0.004

0.001
0.000
0.000

-0.001
0.001
0.000
0.001
0.002

15
17
18

804.
5925.

10245.

CASE DESCRIPTION TITLE

1 DEADWEIGHT DEADWEIGHT
10 1/2 SSE INERTIA 01El 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) 551 DEG F
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, WeT+H NORM))
17 MOOFLEX LC#2 ABS.SUM(DWl" OR (OWT+TH NORM) (OBEI OR FT)
18 MODFLEX LC#3 ABS.SUM(DWT OR (DWT+TH MAX),SSEI)

.- o
C>

C,



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

* POINT NO. 105 *
* FUNCTION: SNUBBER *

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT12 03040-NP(C - 8W6B (RERATE) MS

PIPE SUPPORT SUMMARY

"0" CONThT TO TSV

PAGE 4 OF 18
DATE 2/23/93
JOB NO. 3823
RUN NO. R0170002

* SUPPORT MARK NO. *
* 1D8-S2A *

GLOBAL 50O3DINATES
X COORD Y COORD Z COORD
-11.00 153.83 93.33

GLOBAL MINIMUM1 CLASS 2 STRESSES (PSI)
EQ.8 EQ.9 EQ.10 EQ.11
6771. 12030. 894. 7666.

LOAD
TYPE

DWT
OBEI
OBEA
SSEI
NORM
THERANC
OCCMAX
OCCMIN
MODFLEX
MOOFLEX
MOOFLEX

(PSI)
CASE MNS FX

1 98. 0.
10 4283. -46797.

NOT SPECIFIED
11 10279. -112312.

2 831. 0.
3 894. 0.
4 5259. -61204.

39393.
15 858. 0.
17 6115. -61204.
18 11186. -112312.

FORCES, (LBF)
FY

0.
0.

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

MOMENTS (FT-LBF)
MX MY Mz

DEFLECTIONS
DX DYFZ

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.

0.01
0.00

0.00
-0.05
-0.05
0.00
0.00

-0.04
0.04
0.04

-0.03
0.09

0.21
0.08
0.09

-0.15
0.11
0.05
0.21
0.27

(IN b

0.06
0.32

0.76
2.09
2.25
0.79

-0.57
2.15
2.94
3.07

ROTATIONS (RAD)
RX RY

0.000 0.000 0.000
0.001 0.002 0.001

0.002 0.004 0.001
0.001 -0.001 0.000
0.001 -0.001 0.000

-0.002 -0.003 -0.001
0.001 0.003 0.001
0.001 -0.001 0.000
0.002 0.004 0.001
0.003 0.004 0.001

CASE

1
1011
2
3
4

15
17
18

DESCRIPTION

DEADWE IGHT
1/2 SSE INERTIA
SSE INERTIA
NORMAL OPERATING
THERMAL EXPAN + ANC MVMTS
TIME HISTORY DYNAMIC FORCE
MODFLEX
MODFLEX
MODFLEX

TITLE

DEADWEIGHT
OBEI MAX OF ABS(X+Y) OR ABS (YZ) OBE EARTHQUAKE COMBINATIONS
SSEI MAX OF ABS(X+Y) OR ABS Y+Z) SSE EARTHQUAKE COMBINATIONS
THERMAL ANALYSIS (NORMAL) 551 DEG F
THERMAL ANALYSIS (MAXIMUM) 583 DEG F
FT = FLUID TRANSIENT DUE TO TURBINE TRIP
LC#1 MAX. VALUE (DWT (DWT+TH NORM))
LC#2 ABS.SUM((DWT OR DWT+TH NORM) (OBEI OR FT)
LC#3 ABS.SUM(DWT OR (DWT+TH MAX),SSEI)

C,

J'It
!



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

* POINT NO. 125 *
* FUNCTION: RESTRAINT *

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT02 03040-NP()-W4 RERATE) MS -0- CONTHT TO TSV

PIPE SUPPORT SUMMARY

PAGE 5 OF 18
DATE 2/23/93
JOB NO. 3823
RUN NO. R0170002

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

GLOBAL CO0 IMATES
X COORD Y COORO Z COORD

-17.65 153.83 99.17

GLOBAL MINIMUM CLASS 2 STRESSES (PSI)
EQ.8 EQ.9 EQ.10 EQ.11
6991. 9864. 904. 7895.

LOAD
TYPE

DWT
OBEI
OBEA
SSEI
NORM
THERANC
OCcMAX
OCCMIN
MOOFLEX
MODFLEX
MODFLEX

(PSI)
CASE MWS

1 317.
10 2029.

NOT SPECIFIED
11 4870.

2 840.
3 904.
4 2872.-

15 907.
17 3771.
18 5812.

FX

0.
0.

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

FORCES (LBF)
FY

-4924.
-11665.

-27997.
358.
385.

-15083.
10842.
-4924.

-19649.
-32921.

FZ

0.
0.

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

MX

0.
0.

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

MOMENTS (FT-LBF)
MY

0.
0.

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

MZ

0.
0.

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

DEFLECTIONS
DX DY

0.01 0.00
0.15 0.00

0.35 0.00
-0.37 0.00
-0.40 0.00
-0.28 0.00
0.20 0.00

-0.36 0.00
0.64 0.00
0.74 0.00

(IN z

0.06
0.53

1.27
2.23
2.40
0.59

-0.46
2.29
2.87
3.72

ROTATIONS (RADO
RX RY 0

0.000 0.000 0.000
0.001 0.004 0.000

0.003 0.009 0.000
0.001 -0.002 0.000
0.001 -0.002 0.000

-0.001 -0.004 0.000
0.001 0.003 0.000
0.001 -0.002 0.000
0.002 0.006 0.0000.003 0.011 0.000

CASE

1
10
11
2
3
4

15
17
18

DESCRIPTION

DEADWEIGHT
1/2 SSE INERTIA
SSE INERTIA
NORMAL OPERATING
THERMAL EXPAN + ANC MVMTS
TIME HISTORY DYNAMIC FORCE
MOOFLEX
MODFLEX
MOOFLEX

TITLE

DEADWEIGHT
OBEI MAX OF ABS(X+Y) OR ABS (YVo OBE EARTHQUAKE COMBINATIONS
SSEI MAX OF ABS(X+Y) OR ABS(Y+tZ) SSE EARTHQUAKE COMBINATIONS
THERMAL ANALYSIS (NORMAL) 551 EG F
THERMAL ANALYSIS (MAXIMUM) 583 DEG F
FT = FLUID TRANSIENT DUE TO TURBINE TRIP
LC#1 MAX. VALUE (DWT (DWT+TH NORM))
LC#2 ABS.SUM(DWT OR DWT+TH NORM) (OBEI OR FT)
LC#3 ABS.SUM (OWT OR (OWT+TH MAX),SSEI)

>~ I



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

* POINT NO. 140 *
* FUNCTION: RESTRAINT*

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNITI2 03040-NP(CL,-786 (RERATE) MS "D- CONTMT TO TSV

PIPE SUPPORT SUMMARY

PAGE 6 OF 18
DATE 2/23/93
JOB NO. 3823
RUN NO. R0170002

* SUPPORT MARK NO. *
* 10B-H4 *

GLOBAL ~COORDINATES
X COORD Y COORD Z COORD
-31.00 153.83 99.17

GLOBAL MINIMUM CLASS
EQ.8 EQ.9
7278. 10444.

2 STRESSES (PSI)
EQ.10 E%. 11

LOAD
TYPE

DWT
OBEI
OBEA
SSEI
NORM
THERANC
OCCMAX
OCCMIN
MODFLEX
MODFLEX
MODFLEX

(PSI)
CASE MNS

1 605.
10 2166.

NOT SPECIFIED
11 5197.
2 615.
3 662.
4 3166.

FORCES (LBF)
FX FY

0.
0.

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

-8931.
-4542.

-10900.
65.
70.

6474.
-6224.
-8931.

-15339.
-19831.

FZ

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

MX

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

MOMENTS (FT-LBF)
MY

0.
0.

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

0. 0.01 0.00 0.06 0.000 0.000
0. 0.15 0.00 1.13 0.001 0.004

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

DEFLECTIONS (INz
MZ DX DY L ROTATIONS (RADIRX RY

0.35
-0.92
-0.99
-0.28
0.21

-0.91
1.19
1.33

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

2.71
1.96
2.11
0.60

-0.48
2.02
3.15
4.88

0.002
0.001
0.001

-0.001
0.001
0.001
0.002
0.003

0.010
-0.002
-0.002
-0.004

0.003
-0.002
0.006
0.012

0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

15
17
18

860.
3842.
5919.

CASE DESCRIPTION

1
10
11
2
3
4

15
17
18

DEADWEIGHT
1/2 SSE INERTIA
SSE INERTIA
NORMAL OPERATING
THERMAL EXPAN + ANC MVMTS
TIME HISTORY DYNAMIC FORCE
MODFLEX
MODFLEX
MODFLEX

TITLE

DEADWEIGHT
OBEI MAX OF ABS (X+Y) OR ABS(Y4Z) OBE EARTHQUAKE COMBINATIONS
SSEI MAX OF ABS(X+Y) OR ABS(,YZ) SSE EARTHQUAKE COMBINATIONS
THERMAL ANALYSIS (NORMAL) 551 DEG F
THERMAL ANALYSIS MAXIMUM) 583 DEG F
FT = FLUID TRANSI ENT DUE TO TURBINE TRIP
LC#1 MAX. VALUE (OWT (OWT+TH NORM))
LC#2 ABS.SUM(DWT OR DWT÷TH NORM), (OBEI OR FT)
LC13 ABS.SUM(DWT OR (DWT+TH MAX),SSEI)

0



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

* POINT NO. 170 *
* FUNCTION: RESTRAINT *

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT#2 03040-NPCl- -86 (RERATE) MS "0" CONTMT TO TSV

PIPE SUPPORT SUMMARY

PAGE 7 OF 18
DATE 2/23/93
J08 NO. 3823
RUN NO. R0170002

* SUPPORT MARK NO. *
* DB-H5 *

GLOBAL C)OORDINATES
X COORD Y COORD Z COORD
-68.77 153.83 99.17

GLOBAL MINIMUM CLASS
EQ.8 EQ.9
7624. 11950.

2 STRESSES (PSI)
EQ.10 EQ.11

204. 7827.

LOAD (PSI)
TYPE CASE MNS

FORCES (LBF)
FX FY

0. -12810.
0. -1531.

FZ MX

DWT
OBEI
OBEA
SSEI
NORM
THERANC
OCCMAX
OCCMIN
MODFLEX
MOOFLEX
MODFLEX

1 950.
10 3730.

NOT SPECIFIED
11 8952.
2 189.
3 204.
4 4327.

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

-3674.
10.
11.

737.
-695.

-12810.
-14330.
-16483.

0.
0.

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

0.
0.

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

MOMENTS (FT-LBF)
MY

0.
0.

0.
0.
0.
0.
0.
0.
0.0.

0. 0.01 0.00 0.05 0.000 0.000 0.000
0. 0.15 0.00 2.35 0.001 0.002 0.000

DEFLECTIONS (INz
Ml DX DY

ROTATIONS (RAD)
RX RY

0.
0.
0.
0.0.
0.
0.
0.

0.36
-2.48
-2.67
-0.29
0.21

-2.47
2.75
3.01

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

5.65
1.04
1.12

-1.19
0.94
1.09
3.45
6.82

0.002
0.001
0.001

-0.001
0.001
0.001
0.002
0.002

0.005
-0.002
-0.002
0.002

-0.002
-0.002
0.004
0.007

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

15
17
18

961.
4506.
9120.

CASE DESCRIPTION

1
10
11
2
3
4

15
17
18

DEADWEIGHT
1/2 SSE INERTIA
SSE INERTIA
NORMAL OPERATING
THERMAL EXPAN + ANC MVMTS
TIME HISTORY DYNAMIC FORCE
MODFLEX
MODFLEX
MODFLEX

TITLE

DEADWEIGHT
OBEI MAX OF ABS(X+Y) OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
SSEI MAX OF ABS(X+Y) OR ABS(Y+Z) SSE EARTHQUAKE COMBINATIONS
THERMAL ANALYSIS (NORMAL) 551 DEG F
THERMtAL ANALYSIS (MAXIMUM) 583 DEG F
FT = FLUID TRANSIENT DUE TO TURBINE TRIP
LC#1 MAX. VALUE (DWT,(DWT+TH NORR))
LC#2 ABS.SUM(OWT OR (DWT+TH NORM) OBEI OR FT)
LC#3 ABS.SUL( DWT OR (DWT+TH MAX),SSEI)

i



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

* POINT NO. 210 *
* FUNCTION: RESTRAINT *
;,, "-"-" A --• A "A

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT#2 03040-NP(C)-2 -78 (RERATE) MS 'DU CoNTmT TO TSV
P UP

PIPE SUPPORT SUM4MARY

PAGE 8 OF 18
DATE 2/23/93
JOB NO. 3823
RUN NO. R0170002

* SUPPORT MARK NO. *
*1DB0-H6

(FT)

GLOBAL COORDINATES
X COORD Y COORD Z COORD
-106.94 153.83 99.17

GLOBAL MINIMUM CLASS
EQ.8 EQ.9
7547. 11880.

2 STRESSES (PSI)
EQ.10 EQ.11

810. 8356.

LOAD
TYPE

DWT
OBEI
OBEA
SSEI
NORM
THERANC
OCCMAX
OCCMIN
MOOFLEX
MODFLEX
MODFLEX

(PSI)
CASE MNS

1 873.
10 3434.

NOT SPECIFIED
11 8241.
2 753.
3 810.
4 4334.

FORCES (LBF)
FX FY

0. -12285.
0. -1873.

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

-4494.
-54.
-58.

-961.
829.

-12339.
-14211.
-16837.

FZ

0.
0.

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

MOMENTS (FT-LBF)
MX My

0.
0.

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

0.
0.

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

0. 0.01 0.00 0.05 0.000 0.000 0.000
0. 0.15 0.00 1.94 0.001 0.003 0.000

DEFLECTIONS (IN)
MZ DX DY lZ ROTATIONS (RAD)RX RY

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

0.36
-4.05
-4.36
-0.29
0.21

-4.04
4.33
4.71

0.00
0.00
0.00
0.00
O.00
0.00
0.00
0.00

4.66
0.15
0.16

-1.06
1.01
0.20
2.14
4.87

0.001
0.001
0.001

-0.001
0.001
0.000
0.001
0.002

0.007
-0.002
-0.002
-0.002
0.002

-0.002
0.005
0.009

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

15
17
18

1159.
5157.
9135.

CASE DESCRIPTION

1
10
11
2
3
4

15
17
18

DEADWEIGHT
1/2 SSE INERTIA
SSE INERTIA
NORMAL OPERATING
THERMAL EXPAN + ANC MVMTS
TIME HISTORY DYNAMIC FORCE
MOOFLEX
MODFLEX
MODFLEX

TITLE

DEADWEIGHT
OBEI MAX OF ABS(X+Y) OR ABSS(YZ) aBE EARTHQUAKE COMBINATIONS
SSEI MAX OF ABS(X+Y) OR ABS(Y+Z) SSE EARTHQUAKE COMBINATIONS
THERMAL ANALYSIS (NORMAL) 551 DEGF
THEP4AL ANALYSIS (MAXIMUM) 583 DEG F
FT = FLUID TRANSIENT DUE TO TURBINE TRIP
LC#1 MAX. VALUE (DWT,(DWT+TH NORM))
LC#2 ABS.SUM( S T OR (DWT÷TH NORM). (OBEI OR FT)
LC#3 ABS.SUM(DWT OR (DWT+TH NAX),SS EI)

N

t1N



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

* POINT NO. 240 *
* FUNCTION: RESTRAINT *

STONE & WEBSTER ENGINEERING CORPORATION

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

PIPE SUPPORT SUMMARY

PAGE 9 OF 18
DATE 2/23/93
JOB NO. 3823
RUN NO. R0170002

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

GLOBAL &~O.INATES
X COORD Y COORD Z COORD
-144.93 153.83 99.17

GLOBAL MINIMUM CLASS
EQ.8 EQ.9
7548. 12457.

2 STRESSES (PSI)
EQ.10 EQ.11

1510. 9059.

LOAD (PSI)
TYPE CASE MNS

FORCES (LBF)
FX FY

0. -12492.
0. -2988.

OWT
OBEI
OBEA
SSEI
NORM
THERANC
OCCMAX
OCC0IN
MODFLEX
MOOFLEX
MODFLEX

1 875.
10 4909.

NOT SPECIFIED
11 11781.
2 1404.
3 1510.
4 3955.

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

-7172.
-20.
-22.

-1141.
1122.

-12512.
-15500.
-19686.

FZ

0.
0.

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

MX

0.
0.

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

MOMENTS (FT-LBF)
MY

0.
0.

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

0. 0.01 0.00 0.05 0.000 0.000
0. 0.15 0.00 0.27 0.000 0.004

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

DEFLECTIONS (IN~z
MZ DX DY

ROTATIONS (RADz
RX RY

0.36
-5.62
-6.05
-0.30
0.21

-5.60
5.90
6.39

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.66
-0.35
-0.37
0.24

-0.21
-0.30
0.57
0.98

0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.001

0.009
0.000
0.000

-0.003
0.003
0.000
0.004
0.009

0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

15
17
18

1667.
6447.

13410.

CASE DESCRIPTION

1
10
11
2
3
4

15
17
18

DEADWEIGHT
1/2 SSE INERTIA
SSE INERTIA
NORMAL OPERATING
THERMAL EXPAN + ANC MVMTS
TIME HISTORY DYNAMIC FORCE
MODFLEX
MODFLEX
MODFLEX

TITLE

DEADWEIGHT
OBEI MAX OF ABS(X+Y) OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
SSEI MAX OF ABS(X+Y) OR ABS(Y+Z) SSE EARTHQUAKE COMBINATIONS
THERMAL ANALYSIS (NORMAL) 551 DEG F
THERMAL ANALYSIS (MAXIMUM) 583 DEG F
FT = FLUID TRANSIENT DUE TO TURBINE TRIP
LC#1 MAX. VALUE (DWT, (DWT+TH NORM))
LCJ2 ABS.SU( DWT OR (DWT.TH NORM). (OBEI OR FT)
LC#3 ABS.SUM( DWT OR (DWT+TH MAX),SSEI)

(7

I-4J



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

* POINT NO. 250 *
* FUNCTION: SNUBBER *

STONE & WEBSTER ENGINEERING CORPORATION

PECO PaAPS UNIT#2 03040-NPC)- -86 (RERATE) MS

PIPE SUPPORT SUMMARY

"DR CONTMT TO TSV

PAGE 10 OF 18
DATE 2/23/93
JOB NO. 3823
RUN NO. R0170002

* SUPPORT MARK NO. *
*1DS-S7A *

GLOBAL 0OO4DINATES
X COORD Y COORD Z COORD
-151.14 153.83 99.17

GLOBAL MINIMUM CLASS
EQ.8 EQ.9
6797. 12663.

2 STRESSES (PSI)
EQ.10 EQ.11

1626. 8423.

LOAD
TYPE

(PSI)
CASE ?ets

FORCES (LBF)
FX FY FZ MX

DWT
OBEI
OBEA
SSEI
NORM
THERANC
OCCMAX
OCCMIN
MOOFLEX
MODFLEX
MODFLEX

1 123.
10 5866.

NOT SPECIFIED
11 14079.
2 1511.
3 1626.
4 4586.

0. 0. 0.
0. 0. -42514.

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

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

-102034.
0.
0.

41265.
-34971.

0.
-42514.

-102034.

0.
0.

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

MOMENTS (FT-LBF)
MY

0.
0.

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

DEFLECTIONS (IN)
MZ DX DY DZ

ROTATIONS (RADz
RX RY

0. 0.01 -0.01 0.05 0.000 0.000 0.000
0. 0.15 0.02 0.00 0.000 0.004 0.000

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

0.36
-5.87
-6.32
-0.30
0.21

-5.86
6.16
6.67

0.04
0.00
0.00
0.01
0.00

-0.01
0.02
0.05

0.00
-0.37
-0.39
0.00
0.00

-0.31
0.32
0.34

0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.001

0.009
0.000
0.000

-0.003
0.003
0.000
0.004
0.009

0.001
0.000
0.000
0,000
0.000
0.000
0.000
0.001

15
17
18

1533.
7395.

15723.

CASE DESCRIPTION

1
10
11
2
3
4

15
17
18

DEADWEIGHT
1/2- SSE INERTIA
SSE INERTIA
NORMAL OPERATING
THERMAL EXPAN + ANC MVMTS
TIME HISTORY DYNAMIC FORCE
MOOFLEX
MODFLEX
MODFLEX

TITLE

DEADWEIGHT
OBEI MAX OF ABS(X+Y) OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
SSEI MAX OF ABS(X+Y) OR ABS(Y+Z) SSE EARTHQUAKE COMBINATIONS
THERMAL ANALYSIS (NORMAL) 551 EGF
THERMAL ANALYSIS (MAXIMUM) 583 DEG F
FT = FLUID TRANSIENT DUE TO TURBINE TRIP
LC#I MAX. VALUE (DWT (DWT+TH NORM))
LC#2 ABS.SUM(DWT OR (OWT+TH NORM), (OBEI OR FT)
LC#3 ABS.SUM( DWT OR (DWT+TH MAX), SEI)

ý'5'Fe- '/are..... ... AIC7 Z- dAo2.()



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

* POINT NO. 275 *
* FUNCTION: RESTRAINT *

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT#2 03040-NP k( 786 (RERATE) MS "D" CONThT TO TSV

PIPE SUPPORT SUMMARY

PAGE 11 OF 18
DATE 2/23/93
JOB NO. 3823
RUN NO. R0170002

* SUPPORT MARK NO. *
* lDB-H9B *

GLOBAL ~COORDINATES
X COORD Y COORD Z COORD
-160.33 153.83 110.75

GLOBAL MINIMUM
EQ.8
7141.

CLASS 2
EQ. 9
9974.

STRESSES (PSI)
EQ.10 EQ.11
1548. 8689.

LOAD (PSI)
TYPE CASE lets

FORCES (LBF)
FX FY

0. -8657.
0. -3960.

DWT
OBEI
OBEA
SSEI
NORM
THERANC
OCCMAX
OCCMIN
MODFLEX
MOOFLEX
MODFLEX

1 468.
10 2686.

NOT SPECIFIED
11 6446.
2 1439.
3 1548.
4 2833.

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

-9503.
128.
138.

1110.
-1036.
-8657.

-12489.
-18160.

FZ

0.
0.

0.
0.
0.
a.
0.
0.
0.
0.

0.
0.

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

MX MOMENTS (FT-LBF) DEFLECTIONS (INz
Mz oX DY Z

0.
0.

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

0. 0.02 0.00 0.05 0.000 0.000
0. 0.18 0.00 0.38 0.000 0.001

ROTATIONS (RAD)
RX RY

0.

0.0.
0.
0.
0.0.
0.

0.44
-6.02
-6.47
0.43

-0.36
-6.00
6.43
6.90

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.91
0.14
0.15

-0.34
0.33
0.19
0.57
1.11

0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.001

0.002
0.002
0.002
0.004

-0.004
0.002
0.006
0.004

0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.001

15
17
18

1525.
4293.
8068.

CASE DESCRIPTION

1
10
11
2
3
4

15
17
18

DEADWEIGHT
1/2 SSE INERTIA
SSE INERTIA
NORMAL OPERATING
THERMAL EXPAN + ANC MVMTS
TIME HISTORY DYNAMIC FORCE
MOOFLEX
MODFLEX
MODFLEX

TITLE

DEADWEIGHT
OBEI MAX OF ABS(X+Y) OR ABS(Y÷Z) OBE EARTHQUAKE COMBINATIONS
SSEI MAX OF ABS(X+Y) OR ABS(Y+Z) SSE EARTHQUAKE COMBINATIONS
THERMAL ANALYSIS (NORMAL) 551.ES F
THERMAL ANALYSIS (MAXIMUM) 583 DEG F
FT = FLUID TRANSIENT DUE TO TURBINE TRIP
LC#1 MAX. VALUE (OWT, (DWT+TH NORM))
LC#2 ABS.SUM( DWT OR (DWT+TH NORM) (OBEI OR FT)
LC#3 ABS.SUM(DWT OR (DWT+TH MAX),SSEI)

U"



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

* POINT NO. 305 *
* FUNCTION: RESTRAINT *

STONE & WEBSTER ENGINEERING CORPORATION

PECO PRAPS UNIT#2 03040-NP K786 (RERATE) MS -"D CONThT TO TSV

PIPE SUPPORT SUMMARY

PAGE 12 OF 18
DATE 2/23/93
JOB NO. 3823
RUN NO. R0170002

* SUPPORT MARK NO. *
* 1D0-H10 *

GLOBAL &0~INATES
X COORD V COORD Z COORD
-150.33 153.83 141.40

GLOBAL MINIMUM CLASS
EQ.8 EQ.9
7068. 13235.

2 STRESSES (PSI)
EQ.10 EQ.11

879. 7948.

LOAD (PSI)
TYPE CASE MINS

DWT 1 395.
OBEI 10 1595.
OBEA NOT SPECIFIED
SSEI 11 3828.
NORM 2 817.
THERANC 3 879.
OCCMAX 4 6167.
OCCMIN
MODFLEX 15 914.
MODFLEX 17 6992.
MODFLEX 18 4792.

FORCES (LBF)
FX FY

0. 138.
0. -455.

MOMENTS (FT-LBF)
FZ MX MY

DEFLECTIONS (INz
]MZ DX DY

ROTATIONS (RAD)
RX RY RZ

0.
0.
0.
0.
a.
0.
0.
0.

-1092.
108.
117.
83.

-73.
246.

-701.
-1346.

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.

0.74
-5.04
-5.42
-1.22

1.21
-4.99
6.22
6.11

0.36
0.04
0.04
0.03

-0.02
0.08
0.23
0.45

0.91
1.40
1.51

-0.34
0.33
1.46
1.84
2.47

0.001
0.000
0.000
0.000
0.000
0.000
0.001
0.001

0.002
0.003
0.003
0.001

-0.001
0.003
0.004
0.005

0. 0.04 0.05 0.05 0.000 0.000 0.000
0. 0.31 0.15 0.38 0.000 0.001 0.000

0.001
0.000
0.000
0.000
0.000
0.000
0.001
0.001

CASE DESCRIPTION

1
10
11
2
3
4

15
17
18

DEADWEIGHT
1/2 SSE INERTIA
SSE INERTIA
NORMAL OPERATING
THERMAL EXPAN + ANC MVMTS
TIME HISTORY DYNAMIC FORCE
MOOFLEX
MODFLEX
MODFLEX

TITLE

DEADWEIGHT
OBEI MAX OF ABS(X.Y) OR ABS(CVZ) OBE EARTHQUAKE COMBINATIONSSSEI MAX OF ABS(X.Y) OR ABS(Y.Z) SSE EARTHQUAKE COMBINATIONS
THERMAL ANALYSIS (NORMAL) 551 DES F
THERMAL ANALYSIS (MAXIMUM) 583 DEG F
FT = FLUID TRANSI ENT DUE TO TURBINE TRIP
LC#1 MAX. VALUE (DWT (DWT+TH NORM))
LC#2 ABS.SUM(OWT OR OWT+TH NORM) (OBEI OR FT)
LC#3 ABS.SU( DWT OR (iWT+TH MAX),SE I)



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

* POINT NO. 325 *
* FUNCTION: RESTRAINT *

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT#2 03040-NP(C)-P" (RERATE) MS

PIPE SUPPORT SUMMARY

"D" CONTUT TO TSV

PAGE 13 OF 18
DATE 2/23/93
J0B NO. 3823
RUN NO. R0170002

* SUPPORT MARK NO. *
* lDB-HIl *

GLOBAL COORDINATES
X COORD Y COORD Z COORD
-160.33 153.83 165.59

GLOBAL MINIMUM CLASS 2 STRESSES (PSI)
EQ.8 EQ.9 EQ.10 EQ.11
7170. 9956. 343. 7513.

LOAD
TYPE

DWT
OBEI
OBEA
SSE I
NORM
THERANC
OCCMAX
OCCMIN
MODFLEX
MODFLEX
MODFLEX

(PSI)CASE tMNS

1 496.
10 1628.

NOT SPECIFIED
11 3907.
2 319.
3 343.
4 2786.

15 603.
17 3145.
18 4383.

FX

0.
0.

0.
0.
0.
O.
0.
0.
0.
0.

FORCES (LBF)
FY

216.
-308.

-740.
215.
231.

42.
-41.
431.

-739.
-1187.

FZ

0.
0.

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

MX

0.
0.

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

MOMENTS (FT-LBF)
MY

0.
0.

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

DEFLECTIONS
MZ DX DY

0. 0.06 0.10
0. 0.19 0.14

0. 0.47 0.34
0. -4.05 0.10
0. -4.36 0.11
0. -0.72 0.02
0. 0.64 -0.02
0. -3.99 0.20
0. 4.71 0.34
0. 4.77 0.55

(IN L

0.05
0.38

0.91
2.40
2.58

-0.34
0.33
2.45
2.83
3.55

ROTATIONS (RADz
RX RY L

0.000 0.000 0.000
0.000 0.001 0.000

0.001 0.002 0.001
0.000 0.004 0.000
0.000 0.004 0.000
0.000 0.003 0.000
0.000 -0.003 0.000
0.000 0.004 -0.001
0.001 0.007 0.001
0.001 0.006 0.002

CASE DESCRIPTION

1 DEADWEIGHT
10 1/2 SSE INERTIA
11 SSE INERTIA
2 NORMAL OPERATING
3 THERMAL EXPAN + ANC MVMTS
4 TIME HISTORY DYNAMIC FORCE

15 MODFLEX
17 MODFLEX
18 MODFLEX

TITLE

DEADWEIGHT
OBEI MAX OF ABS(X+Y) OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
SSEI MAX OF ABS(X+Y) OR ABS(Y÷Z) SSE EARTHQUAKE COMBINATIONS
THERMAL ANALYSIS (NORMAL) 551 DES F
THERMAL ANALYSIS (MAXIMUM) 583 DEG F
FT = FLUID TRANSIENT DUE TO TURBINE TRIP
LC#1 MAX. VALUE (DWT,(DWT+TH NORM))
LC#2 ABS.SUM(DWT OR (DWT+TH NORM). (OBEI OR FT)
LC#3 ABS.SUM( DWT OR (DWT+TH MAX),SSEI)

-a



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

* POINT NO. 340 *
* FUNCTION: RESTRAINT *

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT#2 03040-NP(C)-OtF786 (RERATE) MS

PIPE SUPPORT SUMMARY

"D0 CONTMT TO TSV

PAGE 14 OF 18
DATE 2/23/93
JOB NO. 3823
RUN NO. R0170002

* SUPPORT MARK NO. *
* 1DB-H12 *

(FT)

GLOBAL COORDINATES
X COORD Y COORD Z COORD
-160.33 153.83 178.56

GLOBAL MINIMUM CLASS
EQ.8 EQ.9
7161. 9437.

2 STRESSES (PSI)
EQ. 10 EQ.11

108. 7268.

LOAD (PSI)
TYPE CASE ,NS

OWl" 1 487.
OBEI 10 1190.
OBEA NOT SPECIFIED
SSEI 11 2856.
NORM 2 100.
THERANC 3 108.
OCCMAX 4 2276.
OCCMIN
MOOFLEX 15 572.
MODFLEX 17 2404.
MODFLEX 18 3067.

FORCES (LBF)
FX FY

0. 334.
0. -488.

FZ MX

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

-1170.
416.
447.
-88.
73.

750.
-1237.
-1952.

0.
0.

0.
0.
0.
0.
0.
0.
0.
O0

0.
0.

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

MOMENTS (FT-LBF)
MY

0.
0.

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

0. 0.08 0.11 0.05 0.000 0.000 0.000
0. 0.05 0.16 0.38 0.000 0.001 0.001

DEFLECTIONS (IN)
MZ DX DY lZ

ROTATIONS (RAD)
RX RY

0.
0.
0.
0.
0.
0.0.
0.

0.13
-3.49
-3.76
-0.15
0.14

-3.42
3.57
3.81

0.39 0.91 0.001
0.14 2.93 0.000
0.15 3.16 0.000

-0.03 -0.34 0.000
0.02 0.33 0.000
0.25 2.99 0.000
0.41 3.37 0.001
0.65 4.12 0.001

0.002
0.004
0.004
0.004

-0.003
0.004
0.007
0.006

0.001
0.000
0.000
0.000
0.000

-0.001
0.001
0.002

CASE DESCRIPTION

1
10
11
2
3
4

15
17
18

DEADWEIGHT
1/2 SSE INERTIA
SSE INERTIA
NORMAL OPERATING
THERMAL EXPAN + ANC MVMTS
TIME HISTORY DYNAMIC FORCE
MOOFLEX
MODFLEX
MODFLEX

TITLE

DEADWEIGHT
OBEI MAX OF ABS(X÷Y) OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
SSEI MAX OF ABS(X+Y) OR ABS(Y+Z) SSE EARTHQUAKE COMBINATIONS
THERMAL ANALYSIS (NORMAL) 551 DEG F
THERMAL ANALYSIS (MAXIMUM) 583 DEG F
FT = FLUID TRANSIENT DUE TO TURBINE TRIP
LC#1 MAX. VALUE (DWT,(DWT+TH NORM))
LC#2 ABS.SUM(DWT OR (DWT+TH NORM), (OBEI OR FT)
LC#3 ABS.SUM (DWT OR (DWT+TH MAX),SSEI)



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

* POINT NO. 370 *
* FUNCTION: RESTRAINT *

STONE & WEBSTER ENGINEERING CORPORATION
PECO PBAPS UNIT#2 03040-NP(C)- 8 (RERATE) MS "D" CONTHT TO TSV

PIPE SUPPORT SUMMARY

PAGE 15 OF 18
DATE 2/23/93
JOB NO. 3823
RUN NO. RO170002

* SUPPORT MARK NO. *
* lDB-H13 *

GLOBAL MINIMUM CLASS 2 STRESSES (PSI)
EQ .8 EQ.9 EQ.10
653 9200. 650.

GLOBAL COtDINATES
EQ1 X COORD Y COORD Z COORD

. -140.31 153.83 183.00

LOAD (PSI)
TYPE CASE ?t4S

DWT 1 79.
OBEI 10 2447.
OBEA NOT SPECIFIED
SSEI 11 5872.
NORM 2 604.
THERANC 3 650.
OCCMAX 4 1977.
OCCMIN
MOOFLEX 15 603.
MODFLEX 17 3006.
MODFLEX 18 6468.

FX

0.
0.

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

FORCES (LBF)
FY

59.
-66.

-157.
137.
147.
-15.
12.

196.
-262.
-364.

MOMENTS (FT-LBF)
MY MZFZ

0.
0.

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

MX

0.
0.

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

0.
0.

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

0. C
0. c

0.
0. -2
0. -2
0. c
0. 0
0. -2
0. 20. 2

DEFLECTIONS
DX DY

3.08 0.02
0.00 0.03

3.00 0.07
2.48 0.06
2.66 0.06
0.00 -0.01
1.00 0.01
2.40 0.08
.40 0.11
.58 0.15

(IN z

0.04
0.07

0.16
2.26
2.43
0.06

-0.06
2.30
2.37
2.64

ROTATIONS (RAD)
RX RY RZ

0.000 0.000 0.000
0.000 0.001 0.000

0.000 0.002 0.001
0.000 0.003 0.000
0.000 0.004 -0.001
0.000 0.001 0.000
0.000 -0.001 0.000
0.000 0.004 -0.001
0.000 0.005 0.001
0.000 0.006 0.002

CASE

1
10
11
2
3
4

15
17
18

DESCRIPTION

DEADWEIGHT
1/2 SSE INERTIA
SSE INERTIA
NORMAL OPERATING
THERMAL EXPAN + ANC MVMTS
TIME HISTORY DYNAMIC FORCE
MODFLEX
MODFLEX
MODFLEX

TITLE

DEADWEIGHT
OBEI MAX OF ABS(X+Y) OR ABS(Y÷Z) OBE EARTHQUAKE COMEINATIONS
SSEI MAX OF ABS(X+Y) OR ABS(Y+Z) SSE EARTHQUAKE COMBINATIONS
THERFMAL ANALYSIS (NORMAL) 551 DEG F
THERMAL ANALYSIS (MAXIMUM) 583 DEG F
FT = FLUID TRANSIENT DUE TO TURBINE TRIP
LC#1 MAX. VALUE (DWT (DWT+TH NORM))
LC#2 ABS.SUM(DWT OR jDWT+TH NORM), (OBEI OR FT)
LCI3 ABS.SUM(DWT OR (DWT+TH MAX),SSEI)

~, q.
* 3



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

* POINT NO. 390 *
* FUNCTION: RESTRAINT *

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT#2 03040-NP(CI. -86 (RERATE) MS "D" CONTMT TO TSV

PIPE SUPPORT SUMMARY

PAGE 16 OF 18
DATE 2/23/93
JOB NO. 3823
RUN NO. R0170002

* SUPPORTMARK NO.
* 64 - x

*
*

G•LOA MINIMUM CLASS 2 STRESSES (PSI)
EQ.8 EQ.9 EQ.1O EQ.11
7249. 13354. 1719. 8967.

GLOBAL .INATES
X COORD Y COORD Z COORO
-131.70 153.83 183.00

LOAD
TYPE

DWT
OBEI
OBEA
SSEI
NORM
THERANC
OCCMAX
OCCMIN
MODFLEX
MOOFLEX
MOOFLEX

(PSI)
CASE MNS

FORCES (LBF)
FX FY

0. 814.
0. -3453.

FZ MX

1
10

NOT11
2
3
4

15
17
18

276.
214.
SPECIFIED
513.
600.
646.
119.

504.
622.
992.

0. 3541.
0. -9790.

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

-8286.
-2521.
-2712.
-1046.

847.
-1707.
-5159.

-10185.

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

-23495.
3823.
4114.

-3742.
3420.
7364.

-17154.
-31150.

MOMENTS (FT-LBF)
MY

0.
0.

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

DEFLECTIONS (IN)
MZ DX DY DZ

0. 0.08 0.00 0.03 0.000 0.000 0.000
0. 0.00 0.00 0.00 0.000 0.000 0.000

ROTATIONS (RAD)Z
RX RY

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

0.00
-2.12
-2.28
0.00
0.00

-2.04
2.04
2.20

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
1.91
2.06
0.00
0.00
1.94
1.94
2.09

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.003
0.004
0.000
0.000
0.003
0.004
0.004

0.000
-0.001
-0.001
0.000
0.000

-0.001
0.001
0.001

CASE DESCRIPTION

1
10
11

2
3
4

15
17
18

DEADWEIGHT
1/2 SSE INERTIA
SSE INERTIA
NORMAL OPERATING
THERMAL EXPAN + ANC MVKTS
TIME HISTORY DYNAMIC FORCE
MODFLEX
MODFLEX
MODFLEX

TITLE

DEADWEIGHT
OBEI MAX OF ABS(X+Y) OR ABS Y+Z) OBE EARTHQUAKE COMBINATIONS
SSEI MAX OF ABS( Xi.Y) OR ABS Y+Z) SSE EARTHQUAKE COMBINATIONS
THERMAL ANALYSIS (NORMAL) 551 DEG F
THERMAL ANALYSIS (MAXIMUM) 583 DEG F
FT = FLUID TRANSI ENT DUE TO TURBINE TRIP
LCll MAX. VALUE (DWT,(DWT+TH NORM))
LC#2 ABS.SUM(DWT OR (DWTMTH NORM), (OBEI OR FT)
LC#3 ABS.SUM(DWT OR (DWT+TH MAX),SSEI)

Co
,,,

!



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

STONE & WEBSTER ENGINEERING CORPORATION

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

PIPE SUPPORT SUMMARY* POINT NO. 390 *
* FUNCTION: SNUBBER *

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

* SUPPORT MARK NO. *
* MSV-4(INLET)

GLOBAL COORDINATES
X COORD V COORD Z COORD
-131.70 153.83 183.00

GLOBAL MINIMUM CLASS 2 STRESSES (PSI)
EQ.8 EQ.9 EQ.10 EQ.11
7249. 13354. 1719. 8967.

LOAD
TYPE

DWT
OBEI
OBEA
SSEI
NORM
THERANC
OCCMAX
OCCMIN
MODFLEX
MODFLEX
MODFLEX

(PSI)
CASE MNS4 FX

1 276. 0.
10 214. -7181.

NOT SPECIFIED
11 513. -17234.

2 600. 0.
3 646. 0.
4 119. 21112.

-17488.
15 504. 0.
17 622. -21112.
18 992. -17234.

FORCES (LBF)
FY FZ

0. 0.
0. -8805.

0. -21132.
0. 0.
0. 0.
0. 10543.
0. -7220.
0. 0.
0. -10543.
0. -21132.

MX

0.
0.

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

MOMENTS (FT-LBF)
MY MZ

0. 0.
-159991. -58664.

-383979. -140794.
0. 0.
0. 0.

146139. 14081.
-128094. -11119.

0. 0.
-159991. -58664.
-383979. -140794.

DEFLECTIONS
DX DY

0.08 0.00
0.00 0.00

0.00 0.00
-2.12 0.00
-2.28 0.00
0.00 0.00
0.00 0.00

-2.04 0.00
2.04 0.00
2.20 0.00

(IN z

0.03
0.00

0.00
1.91
2.06
0.00
0.00
1.94
1.94
2.09

ROTATIONS (RADz
RX RY

0.000 0.000 0.000
0.000 0.000 0.000

0.000 0.000 0.000
0.000 0.003 -0.001
0.000 0.004 -0.001
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.003 -0.001
0.000 0.004 0.001
0.000 0.004 0.001

CASE DESCRIPTION

1
10
11
2
3
4

15
17
18

DEADWEIGHT
1/2 SSE INERTIA
SSE INERTIA
NORMAL OPERATING
THERMAL EXPAN + ANC MVMTS
TIME HISTORY DYNAMIC FORCE
MODFLEX
MODFLEX
MOOFLEX

TITLE

DEADWEIGHT
OBEI MAX OF ABS(X+Y) OR ABS (YZ) OBE EARTHQUAKE COMBINATIONS
SSEI MAX OF ABS(X+Y) OR ABS (Y+Z) SSE EARTHQUAKE COMBINATIONS
THERMAL ANALYSIS (NORL) 551 DEGF
THERMAL ANALYSIS MAXIMUM) 583 DEG F
FT = FLUID TRANSI ENT DUE TO TURBINE TRIP
LC#1 MAX. VALUE (DWT,(DWT+TH NORM))
LC#2 ABS.SUM(DWT OR (DWT+TH NORM) (OBEI OR FT)
LC#3 ABS.SUI(DWT OR (DWT+TH MAX),iSSEI)

f,,..



STONE & WEBSTER ENGINEERING CORPORATION

CALCULATION SHEET
£5010.65P

CALCULATION IDENTIFICATION NUMBER PAGE

JO. OR W.O. NO. DIVISION& GROUP CALCULATION NO. OPTIONALTASK-CODE A P-

03040 NP (C) /-/ 72
1 A,.-

2

3 COMPUTER LOG
4

5 S&W COMPUTER AUTH. NO. 0170
6

7 PROGRAM FICHE
a NAME VERSION RUN JOB LOC PREPARED BY COMMENTS
9 LIBRARY /LEVEL NO. NO. SECT DATE

10 REF. NO.

12 NUPIPE RJE STORAGE:
13 V061L03 001 3762 Att. 5 F.CAPUANO FCC.PM786:072
14 ME-110 A 02/23/93
15 ____________

le NUPIPE RJE STORAGE:
17 V06/L03 002 3823 Att. 5 F.CAPUANO FCC.PM786.WO41:072
18 ME-110 B 02123193
19

20 NUPIPE RJE STORAGE:
21 V06/L03 008 7541 Att. 5 F.CAPUANO FCC.PM786.TB165:072
22 ME-110 C 03/24/93
23

24 NUPIPE RJE STORAGE:
2S V061L03 023 6343 Ant. 5 F.CAPUANO FCC.PM786.WO9B7:072
28 ME-110 D 03/30/93
27

28

29

30

31

32

33

34

35

38

37

38

39

40

41

42

43

44

45

46

47

48

49

50



NUPIPE-Sl
VER 06

INPUT D•

STMT
NUMBER

1
2
3
4
5
6
7
89

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
5o

W ME-110
LEV 03

•TA ECHO

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT#2 03040-NP(C).. -876% (RERATE) MS -D" CONTMT TO TSV

2/23/93 PAGE 1
JOB 3762 R0170001

. . +.. .1 ---------. 2 ---------. 3 ---------. 4 ---------. 5 ---------. 6 ---------. 7 ---------. 8
0 0 0 0 0 0 0 0

PECO PBAPS UNIT#2 03040-NP(C)-PM-786 (RERATE) MS -0" CONTNT TO TSV
CONTROL 5 2. 1. .001
CONTROL 1. 1.
FLEXAN 1 1 3.
DEADWEIGHT
FLEXAN 2 1 2.
THERMAL ANALYSIS (NORMAL) 551 DEG F
FLEXAN 3 22.
THERMAL ANALYSIS (MAXIMUM) 583 DEG F
FLEXAN 4 1 18. 300. 200. 3.
FT = FLUID TRANSIENT DUE TO TURBINE TRIP
FFLEXAN 5 1 5. 20. 20. 1.
FFLEXAN -1
X DIRECTION OBE EARTHQUAKE
FFLEXAN 6 1 6. 20. 20. 2.
FFLEXAN -1
Y DIRECTION OBE EARTHQUAKE
FFLEXAN 7 1 7. 20. 20. 1.
FFLEXAN -1
Z DIRECTION OBE EARTHQUAKE
MODFLEX 8 5 6 1. 1. 1.
ABS(X+Y) OBE EARTHQUAKEMODFLEX 9 6 7 1. 1. 1.
ABS(Y+Z) OBE EARTHQUAKE
MODFLEX 10 8 9 1. 1. 4.
OBEI MAX OF ABS(X+Y) OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
MODFLEX 11 10 2.4
SSEI MAX OF ABS(X+Y) OR ABS(Y+Z) SSE EARTHQUAKE COMBINATIONS
MOOFLEX 12 410 1. 1. 4.
UPSET MAX OF (OBEI OR FT)
MOD 13 12 1. 1.
ALG.SUM (OWT,TH NORM)
MOD 14 1 3 1. 1.
ALG.SUM (DWT, TH MAX)
MOD 15 113 1. 1. 3.
LC#1 MAX. VALUE (DWT,(DWTTH NORM))
MOD 16 114 1. 1. 3.
MAX. VALUE (DWT, (DWTTH MAX)
MOD 17 1213 1. 1. 1.
LC#2 ABS.SUM(DWT OR (DWT.TH NORM), (OBEI OR FT)
MOD 18 1116 1. 1. 1.
LC#3 ABS.SUM(DNT OR (DWT+TH MAX),SSEI)
TITLE 1
AMPLIFIED RESPONSE SPECTRA (ARS) - RB EL. 135'-165',TB EL.150'- 165'.5% DAMPING
SPEC 1 1 0.010 .12 .033 .12 .037 .15
SPEC 1 1 .045 .20 .077 .33 .100 .60
SPEC 1 1 .111 1.92 .125 1.92 .133 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

01 -------- 2 --------- 3 --------- 4 --------- 5 --------- 6 --------- 7 --------- 80 0 0 a 0 0 0 0
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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 "DR CONTMT TO TSV

2/23/93 PAGE 2
JOB 3762 R0170001

STMT ---------. 1 ---------. 2 ---- ----. 3 ------ m...4 ---------. 5 ---------. 6 ---------. 7 ------.... 8
NUMBER 0 0 0 0 0 0 0 0

51 SPEC 1 3 0.010 .10 .033 .10 .037 .15
52 SPEC 1 3 .045 .23 .071 .36 .091 .84
53 SPEC 1 3 .095 1.89 .111 1.89 .118 .93
54 SPEC 1 3 .122 1.09 .133 2.27 .164 2.27
55 SPEC 1 3 .167 2.09 .196 .64 .238 .39
56 SPEC 1 3 .500 .39 .769 .36 1.250 .12
57 SPEC 1 3 10.00 .00
58 TITLE 2
59 AMPLIFIED RESPONSE SPECTRA (ARS) - (2/3) GROUND SPECTRA .5% DAMPING
60 SPEC 2 2 .000 .043 .025 .043 .033 .06
61 SPEC 2 2 .050 .087 .100 .113 .111 .122
62 SPEC 2 2 .125 .133 .143 .153 .167 .167
63 SPEC 2 2 .182 .173 .222 .173 .250 .167
64 SPEC 2 2 .333 .153 .500 .113 1.000 .057
65 SPEC 2 2 10.000 .057
66 XSE26STM 1 26.00 1.086 317.0 29.9 1115. 1.
67 XSE6"WTR 2 6.625 .432 50.5 27.9 1115. 2.
68 XSEAOVDUM 3 26.00 1.086 .001 29.9 0. 3.
69 XSE14STM 4 14.00 .750 123.0 27.9 1115. 3.
70 XSE28STM 5 28.00 1.375 .001 29.9 1115. 3.
71 OPV551 1 1 27.04 .04120
72 OPV551 1 2 26.04 .04120
73 0PV583 2 1 26.82 .04433
74 0PV583 2 2 25.82 .04433
75 ANCHOR 5 -11.00 138.15 45.00
76 MARKNO FLUED HEAD PEN N-7D
77 RUN 5 10 2.583 1. 1. 1.9
78 VALVE 10 15 3.583
79 VALVE 15 20 1.250
80 ELBOW 20 35
81 DUMMY .1521 .9884
82 ELBOW 35 40 3.02
83 DUMMY .9884 .1521
84 ELBOW 40 45
85 RUN 45 54 .521
86 RUN 54 56 4.161
87 RUN 56 60 2.926
88 RUN 60 65 5.074
89 ELBOW 65 70
90 RUN 70 75 5.833
91 RESTRAINT 75 1500
92 MARKNO 1DB-H1
93 RUN 75 76 3.292
94 RUN 76 80 5.403
95 RUN 80 82 3.847
96 RUN 82 90 5.542
97 RUN 90 95 6.028
98 RUN 95 100 6.028
99 RESTRAINT 100 2160

100 MARKNO 1DB-H2
01 -------- 2 0-------- 3 0-------- 4 --------- 5 --------- 6 --------- 7 --------- 80 0 0 0 0 0 0 0
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NUPIPE-SW ME-110 STONE & WEBSTER ENGINEERING CORPORATION 2/23/93 PAGE 3
VER 06 LEV 03 p /V'4 JOB 3762 R0170001PECO PBAPS UNIT#2 03040-N 786 (RERATE) MS -D" CONTMT TO TSV

INPUT DATA ECHO

NUMBER 0 -0 0 0 0 0 0 0
101 RUN 100 105 1.943
102 SNUBBER 105 1.OE8
103 MARKNO 1D8-S2A
104 RUN 105 110 5.833
105 ELBOW 110 115
106 RUN 115 125 -6.646
107 RESTRAINT 125 1.0E8
108 MARI(NO 106-H3
109 RUN 125 130 -4.451
110 RUN 130 135 -4.451
111 RUN 135 140 -4.451
112 RESTRAINT 140 1.0E8
113 MARKNO 1DE-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 6.-E2
121 MARUNO 168-H5
122 RUN 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
127 RUN 195 200 -4.771
128 RUN 200 205 -4.771
129 RUN 205 210 -4.771
130 RESTRAINT 210 1.0E8
131 MARKNO 1DB-H6"
132 RUN 210 215 -6.333•133 RUN 215 220 -6.333134 RUN 220 225 -6.333
135 RUN 225 230 -6.333
136 RUN 230 235 -6.333 7t-
137 RUN 235 240 -6.333
138 RESTRAINT 240 1-3E833
139 MARKNO lE -H7 E
140 RUN 240 245 -3.104
141 RUN 245 250 -3.104
142 SNUBBER 250 1.-OE8
143 SARKNO l 20-$7A
144 RUN 250 255 -4.594
145 RUN 255 260 -4.594
146 ELBOW 260 265
147 RUN 265 270 56792

148 RUN 270 275 5.792
149 RESTRAINT 275 1.0E8
150 MARKNO 1DB-H9B

01 -------- 2 --------- 3 --------- 4 0-------- 5 0-------- 6 --------- 7 --------- 80 0 0 0 0 0 0 0



NUPIPE-S$
VER 06 L

INPUT DI

STMT
NUMBER

151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
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

E ME-110
LEV 03

ATA ECHO

STONE & WEBSTER ENGINEERING CORPORATION

PECO PSAPS UNIT#2 03040-NP(Cýý- 86 (RERATE) MS "D" CONThT TO TSV

2/23/93 PAGE 4
JOB 3762 R0170001

.. . -- l-- -------... 2 ---------. 3 ---------. 4 ---------. 5 ---------. 6 ---------. 7 ---- ---- ;8
0 0 0 0 0 0 0 0

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 1D8-H1O
RUN 305 310 6.047
RUN 310 315 6.047
RUN 315 320 6.047
RUN 320 325 6.047
RESTRAINT 325 2160
MARKNO 108-Hll
RUN 325 330 4.325
RUN 330 335 4.325
RUN 335 340 4.325
RESTRAINT 340 3000
MARKNO 1DB-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 1DB-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 1.0E8 1.OE10
SNUBBER 390 1.0E8 1.0E8 1.OEIO 1.OE10
MARKNO MSV-4 (INLET)
VALVE 15 25 -2.758 -2.758 3.
MVALVE 25 30 -3.960 -3.960
RUN 35 36 -2.29 2. 2. 3.02
RUN 40 41 -2.75 1. 1.
RESTRAINT 41 1.0E8
MARKNO RESTRAINT #5
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

01 -------- 2 0-------- 3 --------- 4 0--- 50 -------- 6 --------- 7 0-------- 80 0 0 0 0 0 0 0
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NUPIPE-SW ME-110 STONE & WEBSTER ENGINEERING CORPORATION 2/23/93 PAGE 5
VER 06 LEV 03 JOB 3762 R0170001

PECO PBAPS UNIT#2 03040-NP(C) .(RERATE) MS "0" CONTMT TO TSV

INPUT DATA ECHO
STMT ---------. 1 ---------. 2 ---------. 3 ---------. 4 ---------. 5 ---------. 6 ---------. 7 ---------. 8

NUMBER 0 0 0 0 0 0 0 0
201 ELBOW 435 440 11.000
202 RUN 440 450 12.950
203 RUN 450 455 12.950
204 RUN 455 460 12.950
205 RUN 460 470 12.950
206 ELBOW 470 475
207 RUN 475 480 -4.08
208 ANCHOR 480
209 LMASS 10 54 56 76 82 105 125 140 170 210 240 250
210 IMASS 275 305 325 340 370
211 LMASS 15 25 30 35 36 40 60 65 75 80
212 LUASS 90 95 100 110 130 135 145 150 155 160 165
213 LMASS 175 180 185 190 195 200 205 215 220 225 230 235
214 LMASS 245 255 260 270 280 285 290 295 300 310 315
215 LASS 320 330 335 345 355 356 360 365 375 380 385 386
216 CWEVLVBODO 25 8060.
217 CWEVLVOPER 30 2015.
218 CWEHGR R5 40 580.
219 CWEREST 4 54 1080.
220 CWEREST 3 56 1080.
221 CWEREST 2 76 1080.
222 CWEREST 1 82 170.
223 CWEHGR HI 75 109.
224 CWEHGR H2 100 109.
225 CWEHGR Hll 325 109.
226 CWEHGR H12 340 109.
227 CWEHGR S2A 105 620.
228 CWEHGR H3 125 330. :p.
229 CWEHGR H4 140 300.
230 CWEHGR H5 170 300.
231 CWEHGR H6 210 300.
232 CWEHGR H7 240 300.
233 CWEHGR H95 275 300.
234 CWEHGR S7A 250 1450.
235 CWEHGR H1O 305 162.
236 CWEHGR H13 370 220.
237 CWE14"PIPE 356 1970.
238 CWE4"PIPE 380 170.C.-
239 FORCE 1 75 8887.
240 FORCE 1 100 6125.
241 FORCE 1 305 8697.
242 FORCE 1 325 6434.
243 FORCE 1 340 8571.
244 FORCE 1 370 7200.
245 TFORCE 7 10 -. 25
246 TFORCE 8 15 -1.00
247 TFORCE 9 65 -1.00
248 TFORCE 10 110 -1.00
249 TFORCE 11 260 1.00
250 TFORCE 12 345 -1.00

01 -------- 2 0-------- 3 0-------- 4 --------- 5 --------- 6 --------- 7 0... a,0 0 0 0 0 0 0 0



NUPIPE-Sb
VER06 0

INPUT W1

SThT
NUMBER

251
252
253
254
255
256
257
258
259
260
261
262

ME-l11
.EV 03

ATA ECHO

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT12 03040-NP(C)- - 86 (RERATE) MS -D" CONTMT TO TSV

2/23/93 PAGE 6
JOB 3762 R0170001

. . +.. .1 ---------. 2 ---------. 3 ----------4 ---------. 5 ...--- .. 6 ---- ----- 7 ---------. 8
0 0 0 0 0 0 0 0

TFORCE 13 360 -1.00
9CN 1 12
9CF 1 11
1OCASES 2 3
SUMMARY 1 2 3 4 10 11
SUPPORT 1 10 11 2 3 4 15 17 18
STITLE
STITLE MS "D" (CONThT TO TSV)
STITLE 03040-NP(C)-PRI-786
ALLOONE

STORED AS: FCC.PM786:072
ALLOONE

;p.
:4]:



NUPIPE-Sk
VER 06

INPUT Di

SThT
NUMBER

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

W ME-110
LEV 03

ATA ECHO

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT#2 03040-NP(C),-W--7 (RERATE) MS "0" CONT4T TO TSV

2/23/93 PAGE 1
JOB 3823 R0170002

. . +.. .1 ---------. 2 ---------. 3 ---- ----.14 ---------. 5 ---------. 6 ---------. 7 ---------. 8
0 0 0 0 0 .0 0 0

PECO PBAPS UNIT#2 03040-NP(C)-PM-786 (RERATE) MS "0" CONTMT TO TSV
CONTROL 5 2. 1. .001
CONTROL 1. 1.
FLEXAN 1 1 3.
DEADWEIGHT
FLEXAN 2 1 2.
THERMAL ANALYSIS (NORMAL 551 DEG F
FLEXAN 3 2 2.
THERMAL ANALYSIS (MAXIMUM) 583 DEG F
FLEXAN 4 1 18. 300. 200. 3.
FT = FLUID TRANSIENT DUE TO TURBINE TRIP
FFLEXAN 5 1 5. 20. 20. 1.
FFLEXAN -1
X DIRECTION OBE EARTHQUAKE
FFLEXAN 6 1 6. 20. 20. 2.
FFLEXAN -1
Y DIRECTION OBE EARTHQUAKE
FFLEXAN 7 1 7. 20. 20. 1.
FFLEXAN -1
Z DIRECTION OBE EARTHQUAKE
MODFLEX 8 5 6 1. 1. 1.
ABSX+Y) OBE EARTHQUAKEMODFLEX 9 6 7 1. 1. 1.
ABS(Y+Z) OBE EARTHQUAKE
MODFLEX 10 8 9 1. 1. 4.
OBEI MAX OF ABS(X+Y) OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
MODFLEX 1110 2.4
SSEI MAX OF ABS(X+Y) OR ABS(Y+Z) SSE EARTHQUAKE COMBINATIONS
MODFLEX 12 410 1. 1. 4.
UPSET MAX OF (OBEI OR FT)
MOD 13 1 2 1. 1.
ALG.SUM (DWT,TH NORM)
MOD 14 1 3 1. 1.
ALG.SUM (DWTTH MAX)
MOD 15 113 1. 1. 3.
LC#, MAX. VALUE (DWT,(DWT+TH NORM))
MOD 16 114 1. 1. 3.
MAX. VALUE (DWT,(DWT+TH MAX)

17 1213 1. 1. 1.
LC#2 ABS.SUML4DWT OR (DWT+TH NORM), (OBEI OR FT)
MOD 18 116 1. 1. 1.
LC#3 ABS.SUM(DWT OR (DWT+TH MAX),SSEI)
TITLE 1
AMPLIFIED RESPONSE SPECTRA (ARS) - RB EL.135'-165',TB EL.150'- 165'.5% DAMPING
SPEC 1 1 0.010 .12 .033 .12 .037 .15
SPEC 1 1 .045 .20 .077 .33 .100 .60
SPEC 1 1 .111 1.92 .125 1.92 .133 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

0 --------- 2 --------- 3 --------- 4 --------- 5 0----- 6 --------- 7 --------- 80 0 0 0 0 0 0 0
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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)_--78f (RERATE) MS "-D CONThT TO TSV

2/23/93 PAGE 2
JOB 3823 R0170002

STMT ---------" ... -------- 2 ---------. 3 ---------. 4 ---------. 5 ---------. 6 ---------. 7 ---------- 8
NUMBER 0 0 0 0 0 0 0 0

51 SPEC 1 3 0.010 .10 .033 .10 .037 .15
52 SPEC 1 3 .045 .23 .071 .36 .091 .84
53 SPEC 1 3 .095 1.89 .111 1.89 .118 .93
54 SPEC 1 3 .122 1.09 .133 2.27 .164 2.27
55 SPEC 1 3 .167 2.09 .196 .64 .238 .39
56 SPEC 1 3 .500 .39 .769 .36 1.250 .12
57 SPEC 1 3 10.00 .00
58 TITLE 2
59 AMPLIFIED RESPONSE SPECTRA (ARS) - (2/3) GROUND SPECTRA .5% DAMPING
60 SPEC 2 2 .000 .043 .025 .043 .033 .06
61 SPEC 2 2 .050 .087 .100 .113 .111 .122
62 SPEC 2 2 .125 .133 .143 .153 .167 .167
63 SPEC 2 2 .182 .173 .222 .173 .250 .167
64 SPEC 2 2 .333 .153 .500 .113 1.000 .057
65 SPEC 2 2 10.000 .057
66 XSE26STM 1 26.00 1.086 317.0 29.9 1115. 1.
67 XSE6"WTR 2 6.625 .432 50.5 27.9 1115. 2.
68 XSEAOVDUM 3 26.00 1.086 .001 29.9 0. 3.
69 XSE14STM 4 14.00 .750 123.0 27.9 1115. 3.
70 XSE28STM 5 28.00 1.375 .001 29.9 1115. 3.
71 OPV551 1 1 27.04 .04120
72 OPV551 1 2 26.04 .04120
73 0PV583 2 1 26.82 .04433
74 0PV583 2 2 25.82 .04433
75 ANCHOR 5 -11.00 138.15 45.00
76 MARKNO FLUED HEAD PEN N-7D
77 RUN 5 10 2.583 1. 1. 1.9
78 VALVE 10 15 3.583
79 VALVE 15 20 1.250
80 ELBOW 20 35
81 DUMMY .1521 .9884
82 ELBOW 35 40 3.02
83 DUMM4Y .9884 .1521
84 ELBOW 40 45
85 RUN 45 54 .521
86 RUN 54 56 4.161
87 RUN 56 60 2.926
88 RUN 60 65 5.074
89 ELBOW 65 70
90 RUN 70 75 5.833
91 RESTRAINT 75 1500
92 MARKNO 1DB-Hi
93 RUN 75 76 3.292
94 RUN 76 80 5.403
95 RUN 80 82 3.847
96 RUN 82 90 5.542
97 RUN 90 95 6.028
98 RUN 95 100 6.028
99 RESTRAINT 100 2160

100 MARKNO 1DB-H2
01 0.00----- 2 --------- 30------- ------ --- 6 --------- 7 --------- 8
0 0 0 0 0 0 0 0

C



NUPIPE-SW ME-110 STONE & WEBSTER ENGINEERING CORPORATION 2/23/93 PAGE 3
VER 06 LEV 03 JO76 XB 3823 R0170002

PECO PBAPS UNIT#2 0304 .0-NP(CP-.86 (RERATE) MSD "D CONTNT TO TSV

INPUT DATA ECHO
STMT ---------. 1 ---------. 2 ---------. 3 ---------. 4 ---------. 5 ---------. 6 ---------. 7 ---------. 8

NUMBER 0 0 0 0 0 0 0 0
101 RUN 100 105 1.943
102 SNUBBER 105 1.QE8
103 MARKNO 1DB-S2A
104 RUN 105 110 5.833
105 ELBOW 110 115
106 RUN 115 125 -6.646
107 RESTRAINT 125 1.OE8
108 MARKNO 1DB-H3
109 RUN 125 130 -4.451
110 RUN 130 135 -4.451
111 RUN 135 140 -4.451
112 RESTRAINT 140 1.0E8
113 MARKNO 10D-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 RUN 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
127 RUN 195 200 -4.771
128 RUN 200 205 -4.771
129 RUN 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 RUN 230 235 -6.333
137 RUN 235 240 -6.333
138 RESTRAINT 240 1.OE8
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
147 RUN 265 270 5.792
148 RUN 270 275 5.792
149 RESTRAINT 275 1.0E8
150 MARKNO 1DB-HgB

01 -------- 2 0-------- 3 0-------- 4 --------- 5 0-------- 6 --------- 7 ---- 8
0 0 0- 0 0 0 0 0



NUPIPE-SW ME-110 STONE & WEBSTER ENGINEERING CORPORATION 2/23/93 PAGE 4
VER 06 LEV-03 E JOB 3823 R0170002

PECO PBAPS UNITI2 0304-NP(C)-P-86 (RERATE) MS "D" CONTKT TO TSV

INPUT DATA ECHO
STMT ---- --- I .... --... --... 2 ---------. 3 ---------. 4 ---------. 5 ---------. 6 ---------. 7 ...--- .. 8

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 295 300 5.108
156 RUN 300 305 5.108
157 RESTRAINT 305 3000
158 MARKNO 1DB-HIO
159 RUN 305 310 6.047
160 RUN 310 315 6.047
161 RUN 315 320 6.047
162 RUN 320 325 6.047
163 RESTRAINT 325 2160
164 MARKNO 1DB-Hll
165 RUN 325 330 4.325
166 RUN 330 335 4.325
167 RUN 335 340 4.325
168 RESTRAINT 340 3000
169 NARKNO 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 IDB-H13
178 RUN 370 375 3.302
179 RUN 375 380 3.302 1.3
180 RUN 380 385 1.000
181 RUN 385 390 1.000 1.9
182 RESTRAINT 390 1.0E8 1.0E10
183 SNUBBER 390 1.0E8 1.0E8 1.OE10 1.OE10
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 390 400 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 RUN 425 435 17.958
198 ELBOW 435 440 11.000 0
199 RUN 440 450 12.950
200 RUN 450 455 12.950

02 .... ... 3 --------- 4 --------- 5 0-------- 6 --------- 7 0--- + 80 0 0 0 0 0 0 0



NUPIPE-SW ME-110
VER 06 LEV 03

INPUT DATA ECHO

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT#2 03040-NP(CJ -786 (RERATE) MS "D" CONThT TO TSV

2/23/93 PAGE 5
JOB 3823 R0170002

STMT
NUMBER

201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218.
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250

-- -. .1. . . .2 ---------. 3 ---------. 4 ---------. 5 ---------. 6 ---------. 7 ---------. 8
0 0 0 0 0 0 0 0

RUN 455 460 12.950
RUN 460 470 12.950
ELBOW 470 475
RUN 475 480 -4.08
ANCHOR 480
.LMASS 10 54 56 76 82 105 125 140 170 210 240 250
LMASS 275 305 325 340 370
L ASS 15 25 30 35 36 40 60 65 75 80
LMASS 90 95 100 110 130 135 145 150 155 160 165
LMASS 175 180 185 190 195 200 205 215 220 225 230 235
LMASS 245 255 260 270 280 285 290 295 300 310 315
LMASS 320 330 335 345 355 356 360 365 375 380 385 386
CWEVLVBODY 25 8060.
CWEVLVOPER 30 2015.
CWEHGR R5 40 580.
CWEREST 4 54 1080.
CWEREST 3 56 1080.
CWEREST 2 76 1080.
CWEREST 1 82 170.
CWEHGR Hi 75 109.
CWEHGR H2 100 109.
CWEHGR Hll 325 109.
CWEHGR H12 340 109.
CWEHGR 52A 105 620.
CWEHGR H3 125 330.
CWEHGR H4 140 300.
CWEHGR H5 170 300.
CWEHGR H6 210 300.
CWEHGR H7 240 300.
CWEHGR H9B 275 300.
CWEHGR S7A 250 1450.
CWEHGR H10 305 162.
CWEHGR H13 370 220.
CWE14"PIPE 356 1970.
CWE4"PIPE 380 170.
FORCE 1 75 8887.
FORCE 1 100 6125.
FORCE 1 305 8697.
FORCE 1 325 6434.
FORCE 1 340 8571.
FORCE 1 370 7200.
TFORCE 7 10 -. 25
TFORCE 8 15 -1.00
TFORCE 9 65 -1.00
TFORCE 10 110 -1.00
TFORCE 11 260 1.00
TFORCE 12 345 -1.00
TFORCE 13 360 -1.00
9CN 1 12
9CF 1 11

01 -------- 2 --------- 3 --------- 4 --------- .... 6--------- 7 0--0----0 80 .0 0 0 0 0 0 0

:~;p.

-3,'
p



NUPIPE-SW ME-110 STONE & WEBSTER ENGINEERING CORPORATIONVER 06 LEV 03 PECO PBAPS UNITi2 03040-NP(C- 86 (RERATE) MS "D" CONThT TO TSV

INPUT DATA ECHO
STMT ---------. 1 ---------. 2 ---- --- 3+ .... -3---+-.. 4 ---------. 5 ---------. 6 ...--- .. 7 ---------. 8

NUMBER 0 0 0 0 0 0 0 0
251 1OCASES 2 3
252 SUMMARY 1 2 3 4 10 11
253 SUPPORT 1 10 11 2 3 4 15 17 18
254 STITLE
255 STITLE MS "Dw (CONTMT TO TSV)
256 STITLE 03040-NP (C)-PM-786
257 ALLDONE

.258 STORED AS: FCC.PM786.W041:072
259 ALLDONE

2/23/93 PAGE 6
JOB 3823 R0170002

p
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MAfR-23-93 TUE 8:39 GRINNELL CRANSTON RI FAX NO. 14017817150 P. 02
(: dfr_ I-I. #- I ,.•/

Page I of a
DRS 200

GRINNVLL CORPORATION

DESIGN REPORT SUmMARr
FOR -

FIG. 2009 & FIG. 2015
HYDRAULIC SNUBBERS

1.GENERAL INFOR)ATIOV

CODE CLASS: 1, 2, 3, MC SERVICE LIMITS: Levels AB,C.D
MATERIAZ DATA: See Page 2 & 3 DESIGN TEMPERATURE: 200*"
LOAD RATINGS: See Page 4 6507F(Cla"pe)
DESIGN BY: Analysai DIMENSIONAr, DATA: see Page 5-8

2. =RTIPICATION

I CERTIFY THAT THE LOAD CAPACITY
OF THIS COMPONENT STANDARD SUPPORT
IS RATED IN ACCORDANCE WXTH THE DNK JOWg BIRCH
REQUIREMENTS OF THE A.8.M.E. 1&PV
CODE, SECTION iXI, SUBSBCTIONS NCA
& XF AND GRINNELL'S DESIGN
SPECIFICATION P2188-1 Rev.7.

THE SUBSTANTIATING DESIGN RETDRP
DR200, DESIGN REPORT ,
CERTI•ICATION. AND GRZIMELZ' st
DESIGN SPZCIFICA2TION ARE LOCATED
AT THE PIPE SUPPORT DIVISION -
CRANSTON-, RI.

3 , Rrv-xsION

DRS Report Code** Code*Rev. _ ROE-. _ ditkon ....A~d ed=_ P.gE. , Ditte

• 3404F for 3 hours maximum
•* When sizes 3 1/4 thru, 8 are used to support components other than

piping (such as valves g pumps) the applicable Code Year Is up to
and including 1980, S-82.

(218aS)
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Page 4 of 8
DRS 200
ReV. 0

0

GRINNELL CORPORATION

DESIGN REPORT SUMMD.RY
FOR

FIG, 20ON12o1N HYDRAULIC SNUBBERS

LOpD R.TINGS tLBS)

1 1/2*

2 1/2

3 2/4

4

5

6

B

Design &

3000/1250

10350

17600

27300

45500

68200

110000

3600/1650

13750

23450

37300

62000

92900

132000

4000/1950

19100

30800

45000

750O0

112600

165000

(*.*)

L
I

I

* Lesser load rating is for 10" stroke.
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page IUofL L
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SW3C oi• •u rm NOTII-cTZCO/NSOLU'•O•hT . -

OPEN TDIH NO: 01-ZI-024

SEC ZNITXATOK: y - Jan

INIM OU: (6Dt-2-123M21

-~ C Madden
Job book 245/2.4.l

CSLaI

3ZSOUSK RzquI1B IT W V
Stim'=' ".straint, Supports of Main Steam Iping. for power rerats rev•ew

POTENTIAL CONCERNS •OUESTIONS

There is no off cial daecu~mt to add:esa the qualification of theme supV*Tts, chi
only refereace document is based on the 'BECHTEL' Main Staau 6280 Binder # 19 for
1-ý%tial re'etew. buse to the 1.76 % thermali land incr:ease and4 approxi.mately 1-7,z
transuient load increase in tvhe Main Steam Piping, an average screening criteria 16
.% for MSS pip. support is calculated. No calculation for the support strurt-are
qualification is Included in the raferer.ced documenc. Tbe follaowin supports exceed
allowables in the component part of sway strut for upset condition (aea pg.2 for
component part evaluation) at the cerat*e conditian:

IDS-•H4, HS. X,-, H2"6, 817, H27, H28, H29, .IO, -H41 & 1142.

it is rucommendea that thease loads be re-reviwed based on the mau aeteam pip Lng
reanalysis being performed using the new detailed fluid traj&ient lead&. Component
acceptability will be based on the ,evised loads. Un.til th.l,, he. iteaum will he
"oen". relative to acceptabilicy for rerate.

Please pravidm PECO's uCanuTraSic with thin approacb, or altexuate 4izcztion by
1/13/93.

1r k- •" -"- ice-. rr - aV "

7,o/ u r Pro

RESPONSM BY:
PHOME:

RESPONS1 DATE:

A~~I

x.

Cz1 90 rQ---_-S. M1 GT :rl*j "-ML ."10c- a -- l*117 -- :9T _=I' •-1 T-'•.



STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET A e - \

A6010.66 ATTACHMENT 4
CALCULATION IDENTIFICATION NUMBER

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

03040 NP(C) PM.--"6 /-/ 1 -. N/A 1 of
1 15

2 SUPPORT LOAD COMPARISON (PM-786 vs. PREVIOUS ANALYSES)
3

4 In order to facilitate a) the evaluation of the support loads
5 generated in this calculation and b) the resolution of Power
6 Rerate Open Item PB-OI-024, the support load comparisons and
7 computer analysis addressed below are provided in this attachment.

o Description
10

11 Tabulation and comparison of rigid hanger loads and 2
12 snubber loads for Unit 2 main steam line D. The loads
13 from this calculation (Jobs 3762, 3823) are compared
14 to the loads from previous analyses (ref. 20, 22, 23).
15

1e Tabulation and comparison of rigid hanger loads for 3
17 Unit 2 main steam line A, B, C in support of the
is resolution of PB-OI-024. The loads from this
19 calculation (Jobs 3762, 3823) are used for the Line C
20 supports and the loads from Job 6343 are used for the
21 Line A and B supports. See notes 5 and 12d for
22 detailed explanation of the differences between lines
23 A/B and C/D and Job 6343. These loads are compared to
24 the loads from previous analyses (ref. 20, 22, 23).
25

26 Support load summary from Job 6343 4-7
27

28 System restraints from Job 6343 8
29

30 Cold loads at "spring hangers" from Job 6343 9
31

32 Input data echo from Job 6343 10-15
33

34

35

36 Load combinations used for support comparisons on pages 2 and 3
37

38 UPSET = Max of (DWT or DWT+THERMAL) + Max of (OBE or FT)
39

40 FAULTED = Max of (DWT or DWT+THERMAL) + SSE
41

42 Note that this approach conservatively excludes the thermal
4 load if it will decrease the total loading.
44

45

46



c,4 tý - I -I *- -ý APP- \

030MA-1P( -ý786 ATTACHMENT 4 PAGE 2

LOAD COMPARISON (MAIN STEAM LINE D) RIGID HANGER AND SNUBBER LOADS

LOADS FROM PM- - - I
HANGER (NODE)

LOAD (Ib) R5 H3 H4 H5 H6 H71 H9B S2A S7A
(41) (25) (40)l (170) (210)1 (240)I (275)] (105)l (250)

DWT -10837 -4924 -9053 -12810 -12306 -12492 -8687 0 0

THERMAL (583F) -4724 549 70 17 -68 -22 138 0 0

FT+ 0 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 3972 47626 90318

SSE -37938 27997 10900 3674 4494 7172 9532 112600 216764

UPSET+ 0 7290 1 0 0 00 01 47626 90318

UPSET- -55956 -20007 -15277 -1441 -142471 -15502 -12659 -61204 -90318

FAULTED. 0 236221 1917 0 o0 0 9831 112600 216764

FAULTED- -534991 -32921 -19953 -16484 1-68681 -19686 -182191 -1126001 -216764

LOADS FROM PREVIOUS ANALYSES 1-1W,S,T, D-007, BINDER 19 (REF 20,22,23)1 ______ HANGER (NODE) -_ __

LOAD Ib) REF. H3 H4 H5 H6 H7 H9B S2A S7A

(125) (140)1 (170) (210) (240)1 (275) (105) 1 (250)

DWT 1-lW -4726 -9236 -12785 -12501 -10429 -8507 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 646 444 11273 41438 10474 48000

UPSET* 1 9994_ 01 0 0 0 10210 82248 190000

UPSET- 1 -258791 -136561 -144081 -13794 -15126 -257731 -822481 -190000

FAULTED- 1 22960 6261 01 0. 12751 34382 10474 48000

FAULTED- 1 -31628 -19189 -13431 -129621 -21702 -49945 -10474 -48000

IDENTIFICATION OF LOAD RATIOS GREATER THAN 1.0 (PM-7'86 LOADS I PREVIOUS LOADS)
HANGER (NODE)

H3 H4 H51 H6 H7 1 H9B S2A J 7A
S(125.), (140) (170) • (210) (240) (275) (105) (250)

UPSET_

UPSET- 1.12 1.03 1.021

FAULTED. 1.031 3.06 1 1 1 10.751 4.52

FAULTED- 1.041 1.041 1.231 1.301 1 10.751 4.52



O3OC)=PM- 7 - 4. ATHE. 4ATTACHMENT 4 PAGE 3

LOAD COMPARISON (MAIN STEAM LINES A. B. C) RIGID HANGER LOADS

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

HANGER (LOOP)

LOAD (Ib) H17 H26 H27 H28 H29 H30 H41 H42

(C) (c) (B) (B) (B) (B) (A) (A)
SIMILAR MD" HGR H5 H3 H3 H4 H5 H6 H5 H6

DW -12911 -5152 -7918 -10261 -13722 -14146 -13128 -13790
THERMAL (583F) 61 503 422 242 -368 473 -421 568
FT+ 1600 14000 14000 8500 1600 1300 1600 2000
FT- -1600 -22000 -22000 -4500 -1600 -1300 -1600 -1800
OBE 1807 3975 3450 2339 4706 6966 7889 12390
SSE 4337 9540 8280 5614 11294 16718 18934 29736

UPSET+ 1 01 9351 6504 0 01 01 0 j 0
UPSET- 1 -147181 -27152 -29918 -14761 -18796 -211121 -21438 1 -26180

FAULTED. 01 4891 7841 01 0 3 58061 16514
FAULTED- 1 -172481 -14692 -16198 -15875 -25384 -30864 -32483 -43526

LOADS FROM M (SEE NOTES 5 AND 12D ADDRESSING DIFFERENCES BETWEEN LOOPS)
HANGER (LOOP)

LOAD (Ib) H17 H26 H27 H28 H29 H30 H41 H42

(C) (C) (B) (B) (B) (1) (A) (A)

SIMILAR' D" HGR H5 H3 H3 H4 H5 H6 H5 H6

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

FT+ 737 10842 103261 7457 831 1790 831 1790
Fr- -695 -15083 -14902 -6026 -843 -2104 -843 -2104
OBE 1531 11665 11757 5299 3665 4876 3665 4876
SSE 3674 27997 28218 127181 8796 11702 8796 11702

UPSET+ 01 7016, 4261 0 0 0 0[ 0
UPSET-j -14442 -20235J -228201 -16287 -177551 -19022 -17214 -18666

FAULTED. 0 23348 20722 2699 01 0 01 0
FAULTED- [ -16585 1 -331491 -361361 -22979 -228861 -25848 -22345 -25492

IDENTIFICATION OF LOAD RATIOS GREATER THAN 1.0 (110" LOADS I PREVIOUS LOADS)
HANGER (LOOP)

H17 H26 H27 H28 H29 H30 H41 H42

(C) (C) (B () (B) (B) (A) (A)
SIMILAR OD" HGR H5 H3 H3 H4 H5 H6 H5 H6
u PSE T. _ _..._ _ _ _ ......... ..........

UPSET-_ I I 1.101 1 I 1

FAULTED+ 1 4.771 26.431 2699.00 _

FAULTED- 1 2.261 2.231 1.451 1 1_ 1

k

IS



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

* POINT NO. 125 *
* FUNCTION: RESTRAINT *

GLOBAL

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT12 03040-NP(CD-*A'• (RERATE) MS "0" MODELED AS "A/B"

PIPE SUPPORT SUMMARY

PAGE 5 OF 18
DATE 3/30/93
JOB NO. 6343
RUN NO. R0170023

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

FT)

GLOBAL COORDINATES
X COORD Y COORD Z COORO
-17.65 153.83 99.17

MINIMUM CLASS
EQ.8 EQ.9
6991. 9861.

2 STRESSES (PSI)
EQ.10 EQ.11

903. 7894.

LOAD
TYPE

DWT
OBEI
OBEA
SSEI
NORM
THERANC
OCCMAX
OCCMIN
MODFLEX
MODFLEX
MODFLEX

(PSI)
CASE MNS

FORCES (LBF)
FX FY FZ MX

1 317.
10 2033.

NOT SPECIFIED
11 4878.

2 839.
3 903.
4 2870.

0. -4924.
0. -11757.

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

-28218.
333.
358.

-14902.
10326.
-4924.

-19493.
-33142.

0.
0.

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

0.
0.

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

MOMENTS (FT-LBF)
MY

0.
0.

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

0. 0.01 0.00 0.06 0.000 0.000 0.000
0. 0.15 0.00 0.53 0.001 0.004 0.000

DEFLECTIONS (INzMz Dx DY l ROTATIONS (RADIRX RY

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

0.35
-0.37
-0.40
-0.28
0.20

-0.36
0.64
0.74

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

1.26
2.23
2.40
0.59

-0.47
2.29
2.87
3.72

0.003
0.001
0.001

-0.001
0.001
0.001
0.002
0.004

0.009
-0.002
-0.002
-0.004
0.003

-0.002
0.006
0.011

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

15
17
18

907.
3768.
5822.

CASE DESCRIPTION

1
10
11
2
3
4

15
17
18

DEADWEIGHT
1/2 SSE INERTIA
SSE INERTIA
NORMAL OPERATING
THERMAL EXPAN + ANC MVMTS
TIME HISTORY DYNAMIC FORCE
MODFLEX
MODFLEX
MODFLEX

TITLE

DEADWEIGHT
OBEI MAX OF ABS(X+Y) ORABS (Y+Z) OBE EARTHQUAKE COMBINATIONS
SSEI MAX OF ABS(X+Y) OR ABS(Y+Z) SSE EARTHQUAKE COMBINATIONS
THERMAL ANALYSIS (NORMAL) 551 DEGF
THERMAL ANALYSIS (MAXIMUM) 583 DEG F
FT = FLUID TRANSIENT DUE TO TURBINE TRIP
LC#1 MAX. VALUE (DWT, (DWT+TH NORM))
LC#2 ABS SUM(DWT OR (JWT+TH NORM) (OBEI OR FT)
LCJ3 ABS.SUM( OWT OR (DWT+TH MAX),SSEI)

:1

3
V.



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

* POINT NO. 140 *
* FUNCTION: RESTRAINT *

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT#2 03040-NP(Q)-• -8 (RERATE) MS "0" MODELED AS "A/B"

PIPE SUPPORT SUMMARY

PAGE 6 OF 18
DATE 3/30/93
JOB NO. 6343
RUN NO. R0170023

* SUPPORT MARK NO. *
* 1DB-H4 *

(FT)

GLOBAL COORDINATES
X COORD Y COORD Z COORD

-31.00 153.83 99.17

GLOBAL MINIMUM CLASS
EQ.8 EQ.9
7278. 10444.

2 STRESSES (PSI)
EQ.10 EQ.11

661. 7939.

LOAD (PSI)
TYPE CASE MtiS

FORCES (LBF)
FX FY

0. -8931.
0. -5299.

DdT
OBE I
OBEA
SSEI
NORM
THERANC
OCcMAX
OCCMIN
MODFLEX
MODFLEX
MODFLEX

1 605.
10 2181.

NOT SPECIFIED
11 5235.

2 614.
3 661.
4 3166.

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

-12718.
112.
121.

7457.
-6026.
-8931.

-16276.
-21649.

FZ

0.
0.

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

MX

0.
0.

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

MOMENTS (FT-LBF)
MY

0.
0.

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

DEFLECTIONS (IN)
MZ DX DY Dz

0. 0.01 0.00 0.06 0.000 0.000 0.000
0. 0.15 0.00 1.13 0.001 0.004 0.000

ROTATIONS (RADz
RX RY

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

0.36
-0.92
-0.99
-0.28
0.21

-0.91
1.19
1.34

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

2.71
1.96
2.11
0.60

-0.48
2.02
3.15
4.87

0.003
0.001
0.001

-0.001
0.001
0.001
0.002
0.003

0.010
-0.002
-0.002
-0.004
0.003

-0.002
0.006
0.012

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

15
17
18

859.
3864.
5985.

CASE DESCRIPTION

1
10
11
2
3
4

15
17
18

DEADWEIGHT
1/2 SSE INERTIA
SSE INERTIA
NORMAL OPERATING
THERMAL EXPAN + ANC MVMTS
TIME HISTORY DYNAMIC FORCE
MODFLEX
MODFLEX
MODFLEX

TITLE

DEADWEIGHT
OBEI MAX OF ABS (X+Y) OR ABS(Y*Z) OBE EARTHQUAKE COMBINATIONS
SSEI MAX OF ABS(X+Y) OR ABS(Y+Z) SSE EARTHQUAKE COMBINATIONS
THERMAL ANALYSIS (NORMAL) 551 DEGF
THERMAL ANALYSIS (MAXIMUM) 583 DEG F
FT = FLUID TRANSIENT DUE TO TURBINE TRIP
LC#1 MAX. VALUE (DWT,(DWT+TH NORM))
LC#2 ABS.SUM(DW-OR(OWT+TH NORM) (OBEI OR FT)
LC#3 ABS.SUM(DWT OR (DWT+TH MAX),SSEI) ;;.



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

* POINT NO. 170 *
* FUNCTION: RESTRAINT *

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT#2 03040-NP(.J•1FA-786 (RERATE) MS "D" MODELED AS "A/B"

PIPE SUPPORT SUMMARY

PAGE 7 OF 18
DATE 3/30/93
JOB NO. 6343
RUN NO. R0170023

* SUPPORT MARK NO. *
* 1DB-H5 *

(FT)

GLOBAL COOR•DINATES
X COORD Y COORD Z COORD

-68.77 153.83 99.17

GLOBAL MINIMUM CLASS
EQ.8 EQ.9
7624. 11967.

2 STRESSES (PSI)
EQ 1O EQ.11

201. 7824.

LOAD
TYPE

DWT
OBEI
OBEA
SSEI
NORM
THERANC
OCCMAX
OCCMIN
MODFLEX
MODFLEX
MODFLEX

(PSI)
CASE MNS

1 950.
10 3776.

NOT SPECIFIED
11 9061.
2 187.
3 201.
4 4344.

FORCES (LBF)
FX FY

0. -12810.
0. -3665.

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

-8796.
-105.
-113.
-843.
831.

-12915.
-16580.
-21719.

FZ

0.
0.

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

MX

0.
0.

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

MOMENTS (FT-LBF)
MY

0.
0.

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

0. 0.01 0.00 0.05 0.000 0.000 0.000
0. 0.15 0.00 2.37 0.001 0.002 0.000

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

0.36
-2.48
-2.67
-0.29
0.21

-2.47
2.75
3.01

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

5.68
1.04
1.12

-1.19
0.94
1.09
3.46
6.85

0.002
0.001
0.001

-0.001
0.001
0.001
0.002
0.003

0.005
-0.002
-0.002
0.002

-0.002
-0.002
0.004
0.007

DEFLECTIONS (IN)MZ OX OY D
ROTATIONS (RADO

RX RY 4z

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

15
17
18

976.
4527.
9322.

CASE DESCRIPTION

1
10
11
2
3
4

15
17
18

DEADWEIGHT
1/2 SSE INERTIA
SSE INERTIA
NORM4AL OPERATING
THERMAL EXPAN + ANC MVMTS
TIME HISTORY DYNAMIC FORCE
MODFLEX
MOOFLEX
MODFLEX

TITLE

DEADWEIGHT
OBEI MAX OF ABS(X+Y) OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONSSSEI MAX OF ABS (X+Y)OR ABS(Y+Z) SSE EARTHQUAKE COMBINATIONS
THERMAL ANALYSIS (NORMAL) 551 DEGF
THERMAL ANALYSIS (MAXIMUM) 583 DEG F
FT = FLUID TRANSIENT DUE TO TURBINE TRIP
LCI1 MAX. VALUE (DWT, (DWT+TH NORM))
LC#2 ABS.SUU4(DWT OR (DWTHTh NORM) (OBEI OR FT)
LC#3 ABS.SUM(DWT OR (DWT+TH MAX),SSEI)

I,,-
C-

0



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

* POINT NO. 210 *
* FUNCTION: RESTRAINT *

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT#2 03440-NPfC-E (RERATE) MS "D- MODELED AS "A/B"

PIPE SUPPORT SUMMARY

PAGE 8 OF 18
DATE 3/30/93
JOB NO. 6343
RUN NO. R0170023

* SUPPORT MARK NO. *
* 1DB-H6 *

GLOBAL MINIMUM CLASS 2 STRESSES (PSI)
EQ.8 EQ.9 EQ.1O
7546. 11887. 811.

GLOBAL ToODINATES
EQ. 11 X COORD Y COORD Z COORD
8357. -106.94 153.83 99.17

LOAD
TYPE

DWT
OBEI
OBEA
SSEI
NORM
THERANC
OCCMAX
OCCMIN
MODFLEX
MODFLEX
MODFLEX

(PSI)
CASE IqiS

1 873.
10 3799.

NOT SPECIFIED
11 9117.
2 754.
3 811.
4 4341.

15 1153.
17 5160.
18 10231.

FX

0.
0.

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

FORCES (LBF)
FY

-12284.
-4876.

-11702.
91.
97.

-2104.
1790.

-12284.
-17069.
-23986.

FZ

0.
0.

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

MX

0.
0.

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

MOMENTS (FT-LBF)
MY

0.
0.

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

MZ

0.
0.

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

DEFLECTIONS
DX DY

0.01 0.00
0.15 0.00

0.36 0.00
-4.05 0.00
-4.36 0.00
-0.29 0.00
0.21 0.00

-4.04 0.00
4.33 0.00
4.71 0.00

(IN1z

0.05
1.95

4.68
0.15
0.16

-1.06
1.02
0.20
2.15
4.89

ROTATIONS (RAD)
RX RY R

0.000 0.000 0.000
0.001 0.003 0.001

0.002ý 0.007 0.001
0.001 -0.002 0.000
0.001 -0.002 0.000

-0.001 -0.002 0.000
0.001 0.002 0.000
0.000 -0.002 0.000
0.001 0.005 0.001
0.003 0.009 0.001

CASE DESCRIPTION

1
10
11
2
3
4

15
17
18

DEADWEIGHT
1/2 SSE INERTIA
SSE INERTIA
NORMAL OPERATING
THERMAL EXPAN + ANC MVMTS
TIME HISTORY DYNAMIC FORCE
MODFLEX
MODFLEX
MODFLEX

TITLE

DEADWEIGHT
OBEI MAX OF ABS(X.Y) OR ABS Y#Z) OBE EARTHQUAKE COMBINATIONS
SSEI MAX OF ABS(X+Y) OR ABS (Y+Z) SSE EARTHQUAKE COMBINATIONS
THERMAL ANALYSIS (NORMAL) 551DEG F
THERMAL ANALYSIS (MAXIMUM) 583 DEG F
FT = FLUID TRANSI ENT DUE TO TURBINE TRIP
LC#1 MAX. VALUE (DWT,(DWT+TH NORM))
LC#2 ABS.SUM(DWT OR (DWT+TH NORM), (OBEI OR FT)
LC#3 ABS.SUM(DWT OR (DWT+TH MAX),SSEI)

:1

0



NUPIPE-SW ME-110
VER 06 LEV 03

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT12 D3040-NP(CL (RERATE) MS "D" MODELED AS "A/B"

SYSTEM RESTRAINTS

3/30/93 PAGE 24
JOB 6343 R0170023

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
2404 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

TRANSLATIONAL (LBF/IN)
x Y z

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

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

1.

ROTATIONAL (IN-LBF/RAD)
x Y Z

1.E+10 1.E+10 1.E+10

MARK NO.

FLUED HEAD PEN N-7D
1DB-Hi
lDB-H2
1DB-S2A
IDB-H3
1DB-H4
1DB-H5
1DB-H6
1DB-H7
lDB-S7A
1DB-H9B
1DB-HIO
1DB-H11
1DB-H12
1DB-H13

MSV-4 (INLET)

1.
3000.
2160.
3000.
2400.

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+10
1. E+ 10
1.E+10

1. E+10
1.E+10

,.5m. d4"ts6,o i2.> ,.4 ,•,.Jm.qso Dor- c4.. 4•4• "-_

f.... , r4w S& s s0 , _5 , a f.k 4 f-nl iCL7 d
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NUPIPE-SW ME-110
VER 06 LEV 03

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT#2 03040-NPý 86 (RERATE) MS "0" MODELED AS "A/B"

3/30/93 PAGE 25
JOB 6343 R0170023

NODAL LOADS

STATIC FORCES

THERMAL
NODE MODE x

75

100

305

325

340

370

275

240

1

I

1

1

1

1

1

1

0.

0.

0.

0.

0.

0.

0.

0.

FORCES (LBF)Y

8887.

6125.

8697.

6434.

8571.

7200.

8657.A

12492. *

Z x
MOMENTS (FT-LBF)

Y z

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.

a.

0.

p N



NUPIPE-S•
VER 06

INPUT D,

STHT
NUMBER

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

W ME-110
LEV 03

ATA ECHO

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT#2 03040-NP(C)-PM-76 (RERATE) MS "D" MODELED AS "A/B"

3/30/93 PAGE 1
JOB 6343 R0170023

. . *.. .1 ---------. 2 ---------. 3 ---------. 4 ---------. 5 ....- --- ---6 ---- --- 7 ---- --- -- . . 8
0 0 0 0 0 0 0 0

PECO PSAPS UNIT#2 03040-NP(C)-PM-786 (RERATE) MS "0" MODELED AS "A/B"
CONTROL 5 2. 1. .001
CONTROL 1. 1.
FLEXAN 1 1 3.
DEADWEIGHT
FLEXAN 2 1 2.
THERMAL ANALYSIS (NORMAL) 551 DEG F
FLEXAN 3 2 2.
THERMAL ANALYSIS (MAXIMUM) 583 DEG F
FLEXAN 4 1 18. 300. 200. 3.
FT = FLUID TRANSIENT DUE TO TURBINE TRIP
FFLEXAN 5 1 5. 20. 20. 1.
FFLEXAN -1
X DIRECTION OBE EARTHQUAKE
FFLEXAN 6 1 6. 20. 20. 2.
FFLEXAN -1
Y DIRECTION OBE EARTHQUAKE
FFLEXAN 7 1 7. 20. 20. 1.
FFLEXAN -1
Z DIRECTION OBE EARTHQUAKE
MODFLEX 8 5 6 1. 1. 1.
ABS(X+Y) OBE EARTHQUAKE
MODFLEX 9 6 7 1. 1. 1.
ABS(Y+Z) OBE EARTHQUAKE
MODFLEX 10 8 9 1. 1. 4.
OBEI MAX OF ABS(X+Y) OR ABS(Y+Z) OBE EARTHQUAKE COMBINATIONS
MODFLEX 11 10 2.4
SSEI MAX OF ABS(X+Y) OR ABS(Y+Z) SSE EARTHQUAKE COMBINATIONS
MODFLEX 12 410 1. 1. 4.
UPSET MAX OF (08EI OR FT)
MOD 13 1 2 1. 1.
ALG.SUM (DWTITH NORM)
MOD 14 1 3 1. 1.
ALG.SUM (DWT.TH MAX
MOD 15 113 1. 1. 3.
LC#1 MAX. VALUE (DWT,(DWT+TH NORM)
MOo 16 114 1. ,1. 3.
MAX. VALUE (DWT,(DWT+TH MAX))
MOD 17 1213 1. 1. 1.
LC#2 ABS.SUM(JDWT OR (DWT+TH NORM), (OBEI OR FT)
MOD 18 1116 1. 1. 1.
LC#3 ABS.SUM(DWT OR (DWT+TH MAX),SSEI)
TITLE 1
AMPLIFIED RESPONSE SPECTRA (ARS) - RB EL.135'-165',TB EL.150'- 165'.5% DAMPING
SPEC 1 1 0.010 .12 .033 .12 .037 .15
SPEC 1 1 .045 .20 .077 .33 .100 .60
SPEC 1 1 .111 1.92 .125 1.92 .133 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

O1 -------- 2 0-------- 3-0--- --- 4 --------- 5 ---------- 6 --------- 7 --------- 80 0 .0 0 0 .. 0 0 0

z
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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)- 8 (RERATE) MS "D- MODELED AS "A/B"

3/30/93 PAGE 2
JOB 6343 R0170023

STMT
NUMBER

51
52
53
54
55
56
57
58
59
60
61
62
53
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
8384
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100

. . +.. .1 ---------. 2 ---------. 3 ---------. 4 ---------. 5 ---------. 6 ---------. 7 ---------. 8
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 (ARS) (2/3) GROUND SPECTRA .5% DAMPING
SPEC 2 2 .000 .043 .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 .113 1.000 .057
SPEC 2 2 10.000 .057
XSE26STM 1 26.00 1.086 317.0 29.9 1115. 1.
XSE6"WTR 2 6.625 .432 50.5 27.9 1115. 2.
XSEAOVDUM 3 26.00 1.086 .001 29.9 0. 3.
XSE14STh 4 14.00 .750 123.0 27.9 1115. 3.
XSE28STM 5 28.00 1.375 .001 29.9 1115. 3.
0PV551 1 1 27.04 .04120
OPV551 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 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 1D0-Hi
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 10B-H2

01 -------- 2 0-------- 3 --------- 4 --------- 5 0 -------- 6 --------- 7 --------- 80 0 0 0 0 0 0 0

K
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NUPIPE-SW ME-110
VER 06 LEV 03

INPUT DATA ECHO

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNIT2 03040-NP(C)- RERATE) MS "D" MODELED AS "A/B"

3/30/93 PAGE 3
JOB 6343 R0170023

STMT
NUMBER

101
102
103
104
105
106
107
108
109
110
111
112
113
114
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

. . +.. .1 ---------. 2 ---------. 3 ---------. 4 ---------. 5 ---------. 6 ---------. 7 ---------. 8
0 0 0 0 0 0 0 0

RUN 100 105 1.943
SNUBBER 105 1.OE8
MARKNO 1DB-S2A
RUN 105 110 5.833
ELBOW 110 115
RUN 115 125 -6.646
RESTRAINT 125 1.OE8
MARKNO 1DB-H3
RUN 125 130 -4.451
RUN 130 135 -4.451
RUN 135 140 -4.451
RESTRAINT 140 1.OE8
MARKNO 1DB-H4
RUN 140 145 -6.295
RUN 145 150 -6.295
RUN 150 155 -6.295
RUN 155 160 -6.295
RUN 160 165 -6.295
RUN 165 170 -6.295
RESTRAINT 170 1.OE8
MARKNO IDB-H5
RUN 170 175 -4.771
RUN 175 180 -4.771
RUN 180 185 -4.771
RUN 185 190 -4.771
RUN 190 195 -4.771
RUN 195 200 -4.771
RUN 200 205 -4.771
RUN 205 210 -4.771
RESTRAINT 210 1.OE8
MARKNO 1DB-H6
RUN 210 215 -6.333
RUN 215 220 -6.333
RUN 220 225 -6.333
RUN 225 230 -6.333
RUN 230 235 -6.333
RUN 235 240 -6.333
RESTRAINT 240 1.000
MARKNO 10D-H7
RUN 240 245 -3.104
RUN 245 250 -3.104
SNUBBER 250 1.OE8
MARKNO 1DB-S7A
RUN 250 255 -4.594
RUN 255 260 -4.594
ELBOW 260 265
RUN 265 270 5.792
RUN 270 275 5.792
RESTRAINT 275 1.000
MARKNO 1DB-H9B

0 --------- 2 0- 0... 3 0-0---- 4 --------- 5 --------- 6 --------- 7 --------- 80 0 0 0 0 0 0 0
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NUPIPE-SW ME-110 STONE & WEBSTER ENGINEERING CORPORATION 3/30/93 PAGE 4
VER 06 LEV 03 PECO PBAPS UNIT#2 03040-NP(C)Z ,--r (RERATE) MS "D" MODELED AS "A/B"

INPUT DATA ECHO
STMT ---------. 1 ---------. 2 ---------. 3 ------.... 4 ---------. 5 ---------. 6 ---------. 7 ---------. 8

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 295 300 5.108
156 RUN 300 305 5.108
157 RESTRAINT 305 3000
158 MARKNO 1DB-HIO
159 RUN 305 310 6.047
160 RUN 310 315 6.047
161 RUN 315 320 6.047
162 RUN 320 325 6.047
163 RESTRAINT 325 2160
164 MARKNO 1DB-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 1DB-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 380 385 1.000
181 RUN 385 390 1.000 1.9
182 RESTRAINT 390 1.0E8 1.OE10
183 SNUBBER 390 1.0E8 1.0E8 1.OE10 1.0E1O
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 C
192 VALVE 390 400 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 RUN 425 435 17.958
198 ELBOW 435 440 11.000
199 RUN 440 450 12.950
200 RUN 450 455 12.950

0 0-------- 2 0-------- 3 0-------- 4 0-------- 5 0-------- 6 0-------- 7 0-------- 80 0 0 0 0 0 0 0



NUPIPE-SW ME-110 STONE & WEBSTER ENGINEERING CORPORATION 3/30/93 PAGE 5
VER 06 LEV 03 -JOB 8343 R0170023

PECO PBAPS UNIT#2 03040-NP(C) 86 (RERATE) MS "Ow MODELED AS "A/B"

INPUT DATA ECHO
ST T ---- --- I .... --... --... 2 ---------. 3 ---------. 4 ---------. 5 ---------. 6 ---------. 7 ---------. 8

NUMBER 0 0 0 0 0 0 0 0
201 RUN 455 460 12.950
202 RUN 460 470 12.950
203 ELBOW 470 475
204 RUN 475 480 -4.08
205 ANCHOR 480
206 L4ASS 10 54 56 76 82 105 125 140 170 210 240 250
207 LUASS 275 305 325 340 370
208 L4ASS 15 25 30 35 36 40 60 65 75 80
209 LMASS 90 95 100 110 130 135 145 150 155 160 165
210 LrASS 175 180 185 190 195 200 205 215 220 225 230 235
211 LMASS 245 255 260 270 280 285 290 295 300 310 315
212 LMASS 320 330 335 345 355 356 360 365 375 380 385 386
213 CWEVLVBODY 25 8060.
214 CWEVLVOPER 30 2015.
215 CWEHGR R5 40 580.
216 CWEREST 4 54 1080.
217 CWEREST 3 56 1080.
218 CWEREST 2 76 8oso.
219 CWEREST 1 82 170.
220 CWEHGR HI 75 109.
221 CWEHGR H2 100 109.
222 CWEHGR Hl1 325 109.
223 CWEHGR H12 340 109.
224 CWEHGR S2A 105 620.
225 CWEHGR H3 125 330.
226 CWEHGR H4 140 300.
227 CWEHGR H5 170 300.
228 CWEHGR H6 210 300.
229 CWEHGR H7 240 300.
230 CWEHGR H98 275 300.
231 CWEHGR S7A 250 1450.
232 CWEHGR H1O 305 162. .)
233 CWEHGR H13 370 220.
234 CWE14"PIPE 356 1970.
235 CWE4"PIPE 380 170. -17
236 FORCE 1 75 8887.
237 FORCE 1 lOG 6125.
238 FORCE 1 305 8697.
239 FORCE 1 325 6434.
240 FORCE 1 340 8571.
241 FORCE 1 370 7200.
242 FORCE 1 275 8657.
243 FORCE 1 240 12492.
244 TFORCE 7 10 -. 25
245 TFORCE 8 15 -1.00
246 TFORCE 9 65 -1.00 0
247 TFORCE 10 110 -1.00
248 TFORCE 11 260 1.00
249 TFORCE 12 345 -1.00
250 TFORCE 13 360 -1.00

I --------- 2 --------- 3 --------- 4 0-------- 5 0-------- 6 --------- 7 --------- 80 0 0 0 0 0 0 0-t



NUPIPE-SI
VER 06

INPUT D

STMT
NUMBER

251
252
253
254
255
256
257
258
259
260261

W ME-110
LEV 03

ATA ECHO

STONE & WEBSTER ENGINEERING CORPORATION

PECO PBAPS UNZT12 03040-NP(C)- -786 (RERATE) MS "D" MODELED AS "A/B"

3/30/93 PAGE 6
JOB 6343 R0170023

---------. 1 ---------. 2 ---------. 3 ---------. 4 ---------. 5 ---------. 6 ---------. 7 ---------. 800 0 00000
9CN 1 12

9CF 1 11
lOCASES 2 3
SUM14ARY 1 2 3 4 10 11
SUPPORT 1 10 11 2 3 4 15 17 18
STITLE
STITLE MS "D" MODELED AS "A/B"
STITLE 03040-NP(C)-PM-786
ALLDONE

STORED AS: FCC.PM786.WO9B7:072
ALLDONE
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*** ACTION REQUEST ***
A/R TYPE : EC ECR
REQUEST ORG : SMS
REQUEST DATE: 22SEP03
REQUESTED BY: WRIGHT, RN

A/PP -/. 4. I -/IZ4, PAGE: 01
A/R NUMBER : A1435406
A/R STATUS : ASIGND
STATUS DATE: 25SEP03
LAST UPDATE: 06OCT03
PRINT DATE : 12FEB04

EVALUATION NBR:
EVALUATING ORG:
EVAL ASIGND TO:

02
PEDM
KAZOUN, M

ORIG DATE
EVAL
DATE

ASSIGNED:
DUE DATE: 30SEP03
ASSIGNED: 23SEP03MS OCB

EVAL REQUEST ORG: PEX
EVAL REQUESTOR: KARASEK, M
EVAL RETURNED BY: JORDAN

EVAL STATUS : COMPLT

IMPORTANCE CODE: 0 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 (lDB-H32, MACU 23SEP03
IDB-H34, IDB-H43, 1DB-H44, AND IDB-H46) AS DESCRIBED IN MACU 23SEP03
AR A1435400, A1435401t A1435403, A1435404, AND A1435406. MACO 23SEP03
THE RESULTS OF THE EVALUATION WILL BE USED TO DETERMINE MACU 23SEP03
IF ADDITIONAL SUPPORTS SHOULD BE INSPECTED TO MEET THE MAC0 23SEP03
REQUIREMENTS FOR ASME SECTION XI INSPECTIONS FOR 3R14. MACU 23SEP03
IF REQUIRED, ADDITIONAL SUPPORTS WILL BE SELECTED IN MAC0 23SEP03
ACCORDANCE WITH CODE CASE N-491-1 REQUIREMENTS. MACU 23SEP03

MACO 23SEP03
* JSB2 26SEP03
. JSB2 26SEP03
* JSB2 26SEP03

ENGINEERING TECHNICAL EVALUATION JSB2 26SEP03
JSB2 26SEP03

• JSB2 26SEP03
* JSB2 26SEP03
REASON FOR EVALUATION / SCOPE 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, lDB-H34, lDB-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-7ABC,D), JSB2 26SEP03
THROUGH THE MSIV VALVES (AO-86ABCD) TO THE TURBINE JSB2 26SEP03
STOP VALVES AND CONTROL VALVES, TO THE HIGH-PRESSURE JSB2 26SEP03
TURBINE INLET. BASED ON INFORMATIONPROVIDED TO JSB2 26SEP03
ENGINEERING A NUMBER OF TASKS WERE PERFORMED TO ADDRESS JSB2 26SEP03
THIS ISSUE: JSB2 26SEP03

JSB2 26SEP03
1. A WALKDOWN WAS REQUESTED AND PERFORMED (BY NDE) TO JSB2 26SEP03



C~c.:-i ,&l A !- P. 7

*** ACTION REQUEST **
A/R TYPE : EC ECR
REQUEST ORG : SMS
REQUEST DATE: 22SEP03
REQUESTED BY: WRIGHT, RN

PAGE:
A/R NUMBER : A1435406
A/R STATUS : ASIGND
STATUS DATE: 25SEP03
LAST UPDATE: 06OCT03
PRINT DATE : 12FEB04

02

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 26SEP03
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 26SEP03
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-FOUND 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 26SEP03
VALUES VERSUS AS-FOUND VALUES WILL NOT ADVERSELY JSB2 26SEP03
AFFECT THE RESULTS OF THE ANALYSIS. JSB2 26SEP03

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 IS 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)t STEAM SEAL REGULATOR, REACTOR FEED PUMP JSB2 26SEP03
TURBINES (RFPT'S), OFF GAS RECOMBINER PREHEATER, AND JSB2 26SEP03
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 26SEP03
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 26SEP03
SHUTDOWN, ELECTRIC LOAD REJECTION, OR TURBINE TRIP. JSB2 26SEP03
* JSB2 26SEP03
THE ABOVE PIPING IS THE PART OF THE MAIN STEAM SYSTEM JSB2 26SEP03
AFFECTED BY THIS TECHNICAL EVAL. QUALIFICATION OF PIPING JSB2 26SEP03
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 26SEP03
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 26SEP03
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 IS 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

JSB2 26SEP03
SPECIFICATIONS JSB2 26SEP03

JSB2 26SEP03
PER SPECIFICATION M-300, THE FOLLOWING ARE DESIGN JSB2 26SEP03
CONDITIONS FOR THE MAIN STEAM PIPING: JSBZ 26SEP03

JSB2 26SEP03
MS & TURBINE: JSB2 26SEP03

JSB2 26SEP03
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DESIGN RATING NORM RATING MAX. JSB2 26SEP03
--------------------------------- JSB2 26SEP03

PIPE PRESS TEMP PRESS TEMP PRESS JSB2 26SEP03
DESCR. CLASS (PSI) (F) (PSI) (F) (PSI) JSB2 26SEP03

JSB2 26SEP03
AO-80 - DBN 1115 583 1038 551 583 JSB2 26SEP03

AO-86 JSB2 26SEP03
AO-86 - DB 1115 583 1038 551 583 JSB2 26SEP03

TSV'S JSB2 26SEP03
JSB2 26SEP03

NOTE:*** JSB2 26SEP03
THE ABOVE CONDITIONS INCLUDE RERATE, WHICH WAS NOT JSB2 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 26SEP03
CLASS DB: JSB2 26SEP03

JSB2 26SEP03
MATERIAL: 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 26SEP03

(1.25" 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 26SEP03

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 26SEP03
. JSB2 26SEP03

AFFECTED CALCULATION JSB2 26SEP03
JSB2 26SEP03

STRESS CALCULATION 1-1 IS AFFECTED BY THE AS-FOUND JSB2 26SEP03
CONDITIONS OF THE SPRINGS. THIS CALCULATION IS STILL IN JSB2 26SEP03
PROCESS OF BEING RECONSTRUCTED. THE ABOVE-IDENTIFIED JSB2 26SEP03
CONDITION WILL BE ADDRESSED IN A PRELIMINARY ANALYSIS, JSB2 26SEP03
AND DOCUMENTED IN THIS TECHNICAL EVALUATION. ACCEPTANCE JSB2 26SEP03
CRITERIA FOR THE IDENTIFIED CONDITION IS: JSB2 26SEP03

JSB2 26SEP03
A. REVIEW OF PIPING TO VERIFY THAT EQ. 11 STRESSES ARE JSB2 26SEP03
WITHIN CODE REQUIREMENTS. JSB2 26SEP03
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 26SEP03
SUPPORT LOADS ARE MINIMALLY IMPACTED BY THE AS FOUND JSB2 26SEP03
SETTINGS. JSB2 26SEP03
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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 ONALL 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

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 26SEP03
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 SUPPORT JSB2 26SEP03
DETAIL DRAWINGS. NO SUPPORTS WERE IDENTIFIED TO HAVE JSB2 26SEP03
LOADS THAT EXCEEDED THE MAXIMUM LOADING ON THE SUPPORT JSB2 26SEP03
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 26SEP03

* JSB2 26SEP03
BASED ON THE EVALUATION PERFORMED, THE AS FOUND CONDITION JSB2 26SEP03-
OF SUPPORTS 1DB-H32, 1DB-H34, 1DB-H43,'l DB-H44, AND JSB2 26SEP03
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 26SEP03
AND THIS TECHNICAL EVALUATION: JSB2 26SEP03

JSB2 26SEP03
1. PROVIDE RECONSTITUTED STRESS CALCULATION FOR 1-1. JSB2 26SEP03
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 26SEP03
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

1. ME-101 VERSION N2, MAY, 1993 JSB2 26SEP03
2. ANSI B31.1 POWER PIPING CODE, 1973 INCLUDING S73 JSB2 26SEP03
ADDENDA JSB2 26SEP03
3. ISO DRAWINGS: JSB2 26SEP03
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A. HSO 171 REV. 2 JSB2 26SEP03
B. HSO 172 REV. 1 JSB2 26SEP03
C. HSO 173 REV. 1 JSB2 26SEP03
D. HSO 174 REV. 1 JSB2 26SEP03
E. HSO 760 REV. 2 JSB2 26SEP03

4. HANGER DRAWINGS: (A LOOP) JSB2 26SEP03
A. M-2012 SHEET 1 REV. 2 JSB2 26SEP03
B. M-2012 SHEET 2 REV. 0 JSB2 26SEP03
C. M-2012 SHEET 3 REV. 0 JSB2 26SEP03
D. M-2012 SHEET 4 REV. 0 JSB2 26SEP03
E. M-2012 SHEET 5 REV. 0 JSB2 26SEP03
F. M-2012 SHEET 6 REV. 0 JSB2 26SEP03
G. M-2012 SHEET 7 REV. 0 JSB2 26SEP03
H. M-2012 SHEET 9 REV. 1 JSB2 26SEP03
I. M-2012 SHEET 10 REV. 0 JSB2 26SEP03
J. M-2012 SHEET 11 REV. 0 JSB2 26SEP03
K. M-2012 SHEET 12 REV. 0 JSB2 26SEP03
L. M-2012 SHEET 13 REV. 0 JSB2 26SEP03
M. M-2012 SHEET 14 REV. 0 JSB2 26SEP03
N. M-2012 SHEET 15 REV. 1 JSB2 26SEP03
0. M-2012 SHEET 16 REV. 1 JSB2 26SEP03
P. M-2012 SHEET 17 REV. 1 JSB2 26SEP03

5. HANGER DRAWINGS: (B LOOP) JSB2 26SEP03
A. M-2013 SHEET 1 REV. 1 JSB2 26SEP03
B. M-2013 SHEET 2 REV. 0 JSB2 26SEP03
C. M-2013 SHEET 3 REV. 0 JSB2 26SEP03
D. M-2013 SHEET 4 REV. 0 JSB2 26SEP03
E. M-2013 SHEET 5 REV. 0 JSB2 26SEP03
F. M-2013 SHEET 6 REV. 0 JSB2 26SEP03
G. M-2013 SHEET 7 REV. 0 JSB2 26SEP03
H. M-2013 SHEET 8 REV. 0 JSB2 26SEP03
I. M-2013 SHEET 9 REV. 0 JSB2 26SEP03
J. M-2013 SHEET 10 REV 0 JSB2 26SEP03
K. M-2013 SHEET 11 REV 0 JSB2 26SEP03
L. M-2013 SHEET 12 REV 0 JSB2 26SEP03
M. M-2013 SHEET 13 REV 0 JSB2 26SEP03
N. M-2013 SHEET 14 REV 0 JSB2 26SEP03

6. HANGER DRAWINGS: (C LOOP) JSB2 26SEP03
A. M-2014 SHEET 1 REV. 1 JSB2 26SEP03
B. M-2014 SHEET 2 REV. 0 JSB2 26SEP03
C. M-2014 SHEET 3 REV. 0 JSB2 26SEP03
D. M-2014 SHEET 4 REV. 0 JSB2 26SEP03
E. M-2014 SHEET 5 REV. 0 JSB2 26SEP03
F. M-2014 SHEET 6 REV. 0 JSB2 26SEP03
G. M-2014 SHEET 7 REV. 0 JSB2 26SEP03
H. M-2014 SHEET 8 REV. 0 JSB2 26SEP03
I. M-2014 SHEET 9 REV. 0 JSB2 26SEP03
J. M-2014 SHEET 10 REV 0 JSB2 26SEP03
K. M-2014 SHEET 11 REV 0 JSB2 26SEP03
L. M-2014 SHEET 12 REV 0 JSB2 26SEP03
M. M-2014 SHEET 13 REV 0 JSB2 26SEP03
N. M-2014 SHEET 14 REV 0 JSB2 26SEP03
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0. M-2014 SHEET 15 REV 0 JSB2 26SEP03
7. HANGER DRAWINGS: (C LOOP) JSB2 26SEP03

A. M-2014 SHEET I REV. I JSB2 26SEP03
B. M-2014 SHEET 2 REV. 0 JSB2 26SEP03
C. M-2014 SHEET 3 REV. 0 JSB2 26SEP03
D. M-2014 SHEET 4 REV. 0 JSB2 26SEP03
E. M-2014 SHEET 5 REV. 0 JSB2 26SEP03
F. M-2014 SHEET 6 REV. 0 JSB2 26SEP03
G. M-2014 SHEET 7 REV. 0 JSB2 26SEP03
H. M-2014 SHEET 8 REV. 0 JSB2 26SEP03
I. M-2014 SHEET 9 REV. 0 JSB2 26SEP03
J. M-2014 SHEET 10 REV 0 JSB2 26SEP03
K. M-2014 SHEET 11 REV 0 JSB2 26SEP03
L. M-2014 SHEET 12 REV 0 JSB2 26SEP03
M. M-2014 SHEET 13 REV 0 JSB2 26SEP03
N. M-2014 SHEET 14 REV 0 JSB2 26SEP03
0. M-2014 SHEET 15 REV 0 JSB2 26SEP03

8. HANGER DRAWINGS: (C LOOP) JSB2 26SEP03
A. M-2014 SHEET 1 REV. 1 JSB2 26SEP03
B. M-2014 SHEET 2 REV. 0 JSB2 26SEP03
C. M-2014 SHEET 3 REV. 0 JSB2 26SEP03
D. M-2014 SHEET 4 REV. 0 JSB2 26SEP03
E. M-2014 SHEET 5 REV. 0 JSB2 26SEP03
F. M-2014 SHEET 6 REV. 0 JSB2 26SEP03
G. M-2014 SHEET 7 REV. 0 JSB2 26SEP03
H. M-2014 SHEET 8 REV. 0 JSB2 26SEP03
I. M-2014 SHEET 9 REV. 0 JSB2 26SEP03
J. M-2014 SHEET 10 REV 0 JSB2 26SEP03
K. M-2014 SHEET 11 REV 0 JSB2 26SEP03
L. M-2014 SHEET 12 REV 0 JSB2 26SEP03
M. M-2014 SHEET 13 REV 0 JSB2 26SEP03
N. M-2014 SHEET 14 REV 0 JSB2 26SEP03
0. M-2014 SHEET 15 REV 0 JSB2 26SEP03
P. M-2014 SHEET 16 REV 0 JSB2 26SEP03
Q. M-2014 SHEET 17 REV 0 JSB2 26SEP03
R. M-2014 SHEET 18 REV 0 JSB2 26SEP03
S. M-2014 SHEET 19 REV 0 JSB2 26SEP03
T. M-2014 SHEET 20 REV 0 JSB2 26SEP03

8. SYSTEM 7 HANGER DRAWINGS: JSB2 26SEP03
A. M-2019 SHEET 1 REV. 0 JSB2 26SEP03
B. M-2019 SHEET 2 REV. 0 JSB2 26SEP03
C. M-2019 SHEET 3 REV. 0 JSB2 26SEP03
D. M-2019 SHEET 4 REV. 0 JSB2 26SEP03
E. M-2019 SHEET 5 REV. 0 JSB2 26SEP03
F. M-2019 SHEET 6 REV. 0 JSB2 26SEP03

9. OTHER DRAWINGS: JSB2 26SEP03
A. M-2-B31-1 SHEET 1 JSB2 26SEP03
B. M-2-B31-1 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
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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-B31-1 SHEET 1 JSB2 26SEP03
J. M-2-76-D-13 SHEETS 1 & 2 JSB2 26SEP03

10. GRINNELL PIPE HANGER, CATALOG PH-90 JSB2 26SEP03
11. SPEC M-300 REV. 16 JSB2 26SEP03
12. DBD PS-45 REV. 15 JSB2 26SEP03
13. PIPING DESIGN AND ENGINEERING BY ITT GRINNELL, 5TH JSB2 26SEP03
EDITION JSB2 26SEP03

JSB2 26SEP03
PREPARED BY: J.S. BOYER JSB2 26SEP03

MLK1 26SEP03
IR BY: M. KAZOUN MLKI 26SEP03
I REVIEWED THE EVAL AND AGREE WITH THE CONCLUSIONS. THE MLK1 26SEP03
AS-FOUND CONDITIONS OF MAIN.STEAM PIPING AND SPRINGS ARE MLKI 26SEP03
ACCEPTABLE. NO FIELD WORK IS REQUIRED. ECR 03-00525 WAS MLK1 26SEP03
CREATED TO DOCUMENT THE MS ANALYSIS AND REVISE AFFECTED MLK1 26SEP03
DOCUMENTS AS REQUIRED. ALSO, BASED ON THIS EVALUATION, NO MLKI 26SEP03
ADDITIONAL SUPPORT INSPECTION, PER N-491-1, IS REQUIRED. MLK1 26SEP03
THIS TECH EVAL SHALL BE SENT TO RECORDS MANAGEMENT UNDER MLK1 26SEP03
DOCTYPE 3015 SINCE IT IS RELATED TO AN ISI SSC. MLK1 26SEP03

MLK1 26SEP03
APPROVED: JORDAN JAJI 26SEP03

MACO 28SEP03
THIS EVAL IS ACCEPTABLE. NO ADDITIONAL SCOPE IS REQUIRED. MACO 28SEP03
NO SUCCESSIVE EXAMINATIONS ARE REQUIRED. EVAL COMPLETE. MAC0 28SEP03

MACO 28SEP03

=========================END OF ACTION REQUEST======------------------------



~hlCo020,8313Date: September 25, 2003

To: Dave Branciaroli

From: Philip Gainer

( Exelon)

(GE)

Subject: Per Exelon engineering, General Electric Visual technicians inspected 28 mainsteam spring can hangers
for cold settings only. Here is a summary of the results.

Component ID

1DB-HIO

IDB-H12 -

1DB-H13 3

IDB-H14 -

1DB-H20

1DB-H20 -/

IDB-H21

1DB-Hi

1DB-H22 /

1DB-1H23

1OB-H24

IDB-H25 /

IDB-H31 /

1DB-H33 /

1DB-H35 /

1DB-H1 /

1DB-H36 /

1DB-H37 //

Detail
Cold Settina

8697

8571

3600

8687

8754

6125

8941

11,758

8887

9000

3434

8887

1800

8751

9000

3253

6434

8387

8126

Plus 10%

9566

9428

3960

9555

9629

8737

9836

12,933

9776

9900

3778

9776

1980

9627

9900

3579

7077

9226

8938

Tolerance
Minus 10%

7828

7713

3240

7818

7879

5613

8047

10,583

7999

8100

3091

7999

1620

7876

8100

2928

5790

7549

7313

As - Found

7200

5200

2750 Both

8250

8250

5940

8600

9900

8250

5700

e=2640
b-2950

8250

4500

7900

7500

.=2300
b=2400
4050

8250

7800

Acc I tei

Reject

Reject

RAeect

Acceptable

Acceptable

Acceptable

Acceptable

Reject

Acceptable

Reject

Reject

Acceptable

Reject

Acceptable

Reject

Reject

Acceptable

Acceptable

L. EUer

L. Eller

L. Eiler

J. Mixk

J. Mlzak

L, Eiler

L. Eller

L. Eller

J. Mizak

L. Eilhr

L. Eller

J. Mizak

J. Price

J. Price

J. Price

J. Price

L. Elslr

J. Mizak

S. Woodyard

Renmarks

Calculated per
MAG-CG-407

Calculated per
MAG-CG-407

Calculated per
MAG-CG-407



Detail Tolerance As - Found
Component ID Cold settina Plus i0% Minus 10% Bettina Ac I ReLi Ieh Remarks

1DB-H38 / 2986 3263 2670 2950 Acceptable S. Woodyard

18D -1145 6337 6971 5704 4880 Reject S. Woodyard

IDB-H47 / 3225 3548 2903 2550 Reject S. Woodyard

7DB-H74 3975 4373 3578 S. Woodyard Need Scaffolding

7DB-H75 3710 4081 3339 3150 Reject S. Woodyard

7DB-H76 0 3519 3871 3168 3300 Acceptable L Eler

708-H77 5928 6521 5336 L. Eller Need Scaffolding

713--78 3372 3710 3035 2650 Reject J. Price

7DB-H79 / 3906 4296 3516 3155 Reject L. Eller

-~p

Tb1
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IN CASE OF PROBLEMS WITH ME101, CONTACT THE
PIPE STRESS USER REPRESENTATIVES

NAME LOCAK
- CHICAGO - B. MCCALL CAO
- GAITHERSBURG - R. LEE GRO
- HOUSTON - D. RAVAD HRO
- NORWALK - K. MORGAN LARO
- SAN FRANCISCO - L. T. NICHOLSON SFRO

4444444*44444444444444**

PROGRAM SPONSOR - M. KHLAFALLAH SF 4
TECHNICAL SPECIALIST - M. Y. DONG SF 4'

4444444 4

4

4

4

FION EXTENSION *
2400 *

5549 4

2234 *
2464 *

973-9965 *

5/30 768-2261 *
5/30 768-8482 4

RIGHTS RESERVED.

b

.4-,

r•

7'-

0x

0•

44

COPYRIGHT 1979,1993 BECHTEL CORP. AL L

-. r f
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444*444444444*4444444444444444444444444444444444444



INPUT CARD IMAGES ME1O1/N2 PECO/553967 (QB2422) 09/26/03 Q82422 PAGE 1

MEi01

INPUT CARD IMAGES
INPUT
CARD

SEQ
1
2
3
4
5
6
7
8
9

io
11
12
13
14
15
16
17
.8

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
so
51
52
53
54

1
+

444T

11 21 31 41
I C O4- LSPRING COLD SETTITING LOADS USED

51
+

61
+-

71 80
- -4- LOAD CASE(S)

rKUN LDCASE=WTOI (1) ,**** WT01(1) AS DESIGNED SPRING SETTINGS
RUN LDCASE=WT02 (2),
**** WT02(2) AS FOUND SPRING SETTINGS
RUN LDCASE=THRM01,
HED TIT=U3 MAIN STEAM LINES 0/C,

PROJNO=03-00525,
PROBNO=1-1,
USER=KAZOUN,UNITS=2,
LOOPTL=24,

HSO-171
ANC AOS

COSAZ=1,COSCX=I,
DTI=X-7A,
SIF=1.08,CLASS=2,
CODE=B31S73,
OD=26,THI=0.950, LBS/FT=284,
E=26.04E6,EXP=4.12,
SC=15000,SH=15000,
DPRESS=1115,PPRESS=1337,
PRESS=1038,

A06 4-8 ADDWT=10075,DTI=AO-86A,
A07 7-10 SIF=7.4,
A10 15-8 L SEG=3,
A15 5-2.5 DTI=IDB-HI,

SPR A15 1 AA=1500,FORCE=8887, *1
SPR A15 1 AA=1500,FORCE=8250, *2

A20 30-9.188 DTI=1DB-H2,SEG=4,
SPR A20 1 AA=2160,FORCE=6125, *1
SPR A20 1 AA=2160,FORCE=5940, *2

A25 2-1.313 DTI=IDB-S2Ao
SNB A25 1

A30 5-9 L
A35 6-7.375 DTI=IDB-H3,

RAD A35 1
A40 13-3.625 DTI=IDB-H4,SEG=3,

RAD A40 1
A45 37-10 DrTI=IDB-H5,SEG=6,

RAD A45 1
A50 37-11 DTI=IGB-H6,SEG=6,

RAD A50 1
*n ** *4(** ** * *n* 4*o*(~ 4444***44*44

A55 37-10.75 DTI=IDB-H7,SEG=6,
RAD ASS 1

A60 6-6.75 DTI=1DB-S7A,
SNB A60 1

A65 9-2.25 L
A70 10-11.688 DTI=IDB-H9,SEG=2,

PAD A70 1
A75 31-2.063 DTI=IDB-HlO,SEG=5,

SPR A75 1 AA=3000,FORCE=8697, *1

WTO 1
WT02

WT01
WT02

-~ I,

WT01
7%



INPUT

55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
301
102
103
104
105
106
107
108
109
110
1il
112
113
114

CARD IMAGES ME101/N2 PECO/553967

SPR A75 1 AA=3000,FORCE=7200, *2
A80 24-2.25 DTI=IDB-H11,SEG=4,

SPR A80 1 AA=2160,FORCE=6434, *1
SPR ABO 1 AA=2160,FORCE=4050, *2

A85 12-11.688 DTI=1DB-HI2,SEG=2,
SPR A85 1 AA=3000,FORCE=8571, *1
SPR A85 1 AA=3000, FORCE=5200, *2

A88 4-5.313 L
A90 -4-10.5 TEE=WTEE,
A95 -15-3.813 DTI=IDB-HI3, SEG=2,

SPR A95 1 AA=2400,FORCE=7200, *1
SPR A95 1 AA=2400,FORCE=5500, *2

ASV -8-5.188 SEG=2,
A97 -4-0 DTI=MSV-1, THI=2,OD=48,

ADDWT=80200,
MS1 3-7.5 DTI=MS-1,

RAD MS1 1
S02 0-6 DTI=1DB-S102,

SNB S02 1
***** ** **** *** **** .* ********* **** **** ***.* * * * * ***** **************************

A97GA1 -7-1 -8-7.75 DTI=CV-1,OD=36,
ADDWT=44700,

CVI -2-8.625 DTI=CVI-SPR,
SPD CVi 1

GAIGA2 -20-2.25 L OD=28,THI=I.25,LBS/FT=389,
SEG=3,

GA4 -35-11 -1-4 L SEG=6,
GA5 51-1 S SEG=8,
GA6 -3-0 DTI=TRBN NOZZLE,

ANC GA6 0.17 0.46 0.21

HSO-172
ANC B05

OD=26,THI=0.950, LBS/FT=284,
COSAZ=1, COSCX=I,
DTI=X-7B,
SIF=1.08,

B06 4-8 ADDWT=10075,DTI=AO-86B,
B07 7-10 SIF=7.4,
BlO 15-8 L SEG=3,
B15 5-2.688 DTI=IDB-HI4,

SPR BI5 1 AA=1500,FORCE=8887, *1
SPR BI5 1 AA=1500,FORCE=8250, *2

B20 31-3.063 DTI=IDB-HI5,SEG=4,
SPR B20 1 AA=3000,FORCE=8754, *1
SPR B20 1 AA=3000,FORCE=8250, *2

B25 6-2.25 DTI=IDB-SI5A,
SNB B25 1

B30 5-0 L
B35 9- .438 DTI=IDB-H26, SEG=2,

RAD B35 1
B40 13-10.125 DTI=IDB-HI6, SEG=2,

RAD B40 1
B45 35-10.875 DTI=IDB-HI7, SEG=6,

RAD B45 1
B50 37-10.875 DTI=IGB-HI8 , SEG=6,

RAD B50 1

B55 37-10.813 DTI=IDB-HI9,SEG=6,

(QB2422)

WT02

WT01
WT02

WT01
WT02

09/26/03 QB2422 PAGE 2

WT01
WT02

WTO 1
WT02

WT01
WT02

I'

I



INPUT CARD IMAGES ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 3

115 RAD B55
116 B60 12-10.625 DTI=IDB-S7A,
117 SNB B60 1
118 B65 5-2.25 L
119 B70 7-7.875 DTI=IDB-H20,
120 SPR B70 1 AA=3000,FORCE=8941, *1 WT01
121 SPR B70 1 AA=3000,FORCE=8600, *2 WT02
122 B75 30-8.25 DTI=IDB-H21,SEG=5,
123 SPR B75 1 AA=4000,FORCE=11758, *1 WT01
124 SPR B75 1 AA=4000,FORCE=9900, *2 WT02
125 B80 30-7.938 DTI=IDB-H22,SEG=4,
126 SPR B80 1 AA=3000,FORCE=9000, *1 WT01
127 .SPR B0 1 AA=3000,FORCE=5700, *2 WT02
128 B85 4-4.938 L
129 B90 -4-10.5 TEE=WTEE,
130 B95 -11-3.75 DTI=IDB-H23,SEG=2,
131 SPR B95 1 AA=2400,FORCE=6868, *1 WTO1
132 SPR B95 1 AA=2400,FORCE=5590, *2 WT02
133 BSV -8-5.25 SEG=2,
134 B97 -4-0 DTI=MSV-2,THI=2,0OD=48,
135 ADDWT=80200,
136 ***************
137 GBI -7-1 -8-7.75 DTI=CV-2,OD=36,
138 ADDWT=44700,
339 CV2 -2-8.625 DTI=CV2-SPR,
140 SPD CV2 1
341 GB1GB2 -20-2.25 L OD=28,THI=I.25,LBS/Fr=389,
142 SEG=3,
143 GB4 -35-11 -1-3 L SEG=6,
144 GB5 39-2 DTI=TRBN NOZZLE,SEG=8,
145 ANC GBS 0.17 -0.03 0.08
146 * * *** i)*r,)+* * ****+** *(Cj)** ********(0)*** *-- **(*******(n)** ***+**********(T(

147 .** HSO-173
148 ANC C05
149 OD=26,THI=0.950,LBS/FT=284,
150 cos.Z=l, ,COSCa:

351 DTI =X--Tf.•- •• C
152 

SIF=1.08,

153 C06 4-8 ADDWT=10075,DTI=AO-86C,
154 C07 7-10 SIF=7.4,
155 CIO 15-8 L SEG=3,
156 C15 5-2.563 DTI=IDB-H24,
157 SPR C1S 1 AA=1500,FORCE=8887, *1 WTO1
158 SPR C35 1 AA=1500,FORCE=8250, *2 WT02
159 C20 30-9.125 DTI=IDB-H25,SEG=5,
160 SPR C20 1 AA=3200,FORCE=9600, *1 WT01
1.61 SPR C20 1 AA=3200,FORCE=9000, *2 WT02
162 C25 11-7.313 DTI=IDB-S25A,
163 SNB C25 1 :•
164 C30 3-11 L DI BH.
165 C35 8-7.125 DTI=IDB-H27,
166 RAD C35 1
167 C40 26-.063 DTI=IDB-H28,SEG=4,
168 RAD C40 1
169 C45 37-10.063 DTI=IDB-H29,SEG=6, *_
170 RAD C45 1
171 C50 37-10.875 DTI=IGB-H30,SEG=6,
172 RAD C50 1 i
173 ***(***i***********@********@**********@*******@***************************@@ ...
174 . CS5 33-10.625 DTI=IDB-S42A,SEG=6,



INPUT CARD IMAGES MEI1O/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 4

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
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234

SNB C55
C60

SPR C60
SPR C60

C65
C70

SPR C70
SPR C70

C75
SPR C75
SPR C75

C80
SPR C80
SPR C80

C85
C90
C95

SPR C95
SPR C95

C96
Csv

~1
4-.563

7-8.688

1
1

L

1
1

1
1

I
1

1
1

10-8.813

23-8.188

24-2

DTI=IDB-H31,
AA=3000,FORCE=8751,
AA=3000,FORCE=7900,

DTI=lDB-H32,SEG=2,
AA=2160,FORCE=6480,
AA=2160,FORCE=5750,

DTI=IDB-H33,SEG=4,
AA=3000,FORCE=9000,
AA=3000,FORCE=7500,

DTI=1DB-H34,SEG=4,
AA=2160,FORCE=6480,
AA=2160,FORCE=4500,

TEE=WTEE,
DTI=IDB-H35,

AA=2400,FORCE=6506,
AA=2400,FORCE=4700,

DTI=4" CONN,

*2

*2

*2

*2
*2
*1
*2

*1
*2

WT01
WT02

WT01
WT02

WT01
WT02

WT01
WT02

WT01
WT02

4-6 L-4-10.5
-7-4.563

-7-6
-1-3

C97 -4-0 DTI=MSV-3,THI=2,OD=48,ADDWT=80200,

GC1 -7-1 -8-7.75 DTI=CV-3,OD=36,
ADDWT=44700,

CV3 -2-8.625 DTI=CV3-SPR,
e-rs I',?

GC1GC2
2-20-2.25

L OD=28,THI=1.25,LBS/FT=389,

GC4 -35-11 1-3 L SEG=6I
GCS 39-2 DTI=TRBN NOZZLE,SEG=8,

ANC GC5 0.17 -0.03 -0.08

HSO-174
ANC DOS

D06
D07
D10
DIS

SPR DI5
SPR DI5

D2 0
SPR D20
SPR D20

D22
SPR D22
SPR D22

D25
SNB D25 1

D30
D33 11-7.75
D35 4-11.5

RAD D35
D40 25-2.125

RAD D40

15-8

1
1
1
1
1
1

4-8
7-10

5-2.563

30-9. 125

15-4.125

.0-1.188

3-11

OD=26,THI=0.950,LBS/FT=284,
CoSAZ=1,COSCx=-.DT%-.ý-?, )c-7.
SIF=i •018,7ý-

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

L SEG=3,
DTI=1DB-H36,
AA=1500,FORCE=8887,
AA=1500,FORCE=8250,

DTI=IDB-H37,SEG=4,
AA=3000,FORCE=8126,
AA=3000,FORCE=7800,
DTI=IDB-H38,SEG=2,
AA=2400,PORCE=5932,
AA=2400,FORCE=5900,

DTI=lDB-S38A,

L
DTI=6" CONN,SEG=2,
DTI=IDB-H39,

DTI=1DB-H40,SEG=4,

*2

*2

*2

WTO1
WT02

WT01
WT02

WT01
WT02

1

1



INPUT CARD IMAGES ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 5

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
27).
2 "2
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
2A9
290
291
292
293
294

D45 37-11.813 DTI=1DB-H41,SEG=6,
RAD D45 1

D50 37-10.938 DTI=IGB-H42,SEG=6,
RAD D50 1

D55 33-10.5
SNB D55

D60 4-.438
SPR D60
SPR D60

D65 3-8.813
D70

SPR D70
SPR D70

D75
SPR D75
SPR D75

D80
SPR D80
SPR D80

D85
D90 -4-10.5
D95 -3-4.31

SPR D95
SPR D95

D96 -7-4.68
DSV -1-0
D97 -4-0

MS4
RAD MS4

1

11

L
7-6

1

1
1

1
1

1
1

20-8.938

18-4.813

DTI=IDB-S42A,SEG=6,

DTI=IDB-H43,
AA=3000,FORCE=7681,
AA=3000,FORCE=6750,

DTI=1DB-H44,SEG=2,
AA=2160,FORCE=5148,
AA=2160,FORCE=4300,

DTI=IDB-H45,SEG=4,
AA=2160,FORCE=6337,
AA=2160,FORCE=4860,

DTI=IDB-H46,SEG=3,
AA=1600,FORCE=4237,
AA=1600,FORCE=3000,

TEE=WTEE,
DTI=IDB-H47,

AA=2400,FORCE=6450,
AA=2400,FORCE=5100,
DTI=CONN,

DTI=MSV-4,THI=2,OD=48,
ADDWT=80200,

DTI=MS-4,

*2
*2

*2

*I

*2

*2

*2

WT01
WT02

WT01
WT02

WT01
WT02

WT01
WT02

WT01WT02

6-1.25 L

3

8

-3-7.5
1

4+**4 (j444 4 * *oq)4* * * * * * * * * *4*4**4 * * *** *(@)4** * ****4* ***4 ** * *** * * ** 4 )

D97GD1 -7-1 -8-7.75 DTI=CV-4,OD=36,
ADDWT=44700,

CV4 -2-8.625 DTI=CV4-SPR,
SPD CV4

GDIGD2
1

-20-2.25 L OD=28,THI=1.25,LBS/FT=389,
SEG=3,

GD4 -35-11 1-4 L SEG=6,
GD5 51-1 S SEG=8,
GD6 3-0 DTI=TRBN NOZZLE,

ANC GD6 0.17 0.46 -0.21

HSO-760
A901n5 2-7 L OD=14,THI=.75,

SPR
SPR

110
110
110
115
120

-8-7.5

-10-5.75

1
1

16-3

20-6

LBS/FT=124,
SEG=2,DTI=7DB-H79,
AA=1600,FORCE=3906,
AA=1600,FORCE=3155,
SEG=2,TEE=WTEE,
DTI=7DB-H77,SEG=3,
OD=18,THI=0.937,
LBS/FT=193,
AA=2160,FORCE=5928,
AA=2160,FORCE=5928,
DTI=7DB-H76,SEG=4,SIF=6,
AA=1200,FORCE=3519,
AA=1200,FORCE=3300,

"1
*2

*2

*2

WTO 1
WT02

WT01
WT02

WTO 1
WT02

-,,

SPR 120
SPR 120

125
SPR 125
SPR 125

130
133 -4-6

1
1 IV'

5-4 L
S



INPUT CARD IMAGES ME1O/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 6

295 135 -1-7 DTI=7DB-SII,
296 SNB 135 -. 707 0.707
297 140 -0-2 DTI=7DB-SI2,
298 SNB 140 0.707 0.707
299 144 -0-9
300 145 -2-5 DTI=BYPS VV SPPT,
301 LBS/FT=3621,
302 RAD 145 1
303 . 146 -10-6 DTI=BYPS VV SPPT,304 .RAD. 146 1
305 147 -2-5
306 *****@***********@******************
307 150 -0-2 DTI=7DB-S10,LBS/FT=193,
308 SNB 150 0.956 0.292
309 155 -0-9 S
310 160 3-0 2-1 -3-8 L
311 165 -3-8 DTI=7DB-H74,
312 SPR 165 1 AA=1600,FORCE=3975, *1 WTO1
313 SPR 165 1 AA=1600,FORCE=3975, *2 • WT02
314 170 -22-9 TEE=WTEE,SEG=4,
315 175 -2-0 JOINT=RED,
316 180 -5-8 DTI=7DB-H75,
317 OD=14,THI=.75,
318 LBS/FT=124,
319 SPR 180 1 AA=1600,FORCE=3710, *1 WT01
320 SPR 180 1 AA=1600,FORCE=3150, *2 WT02
321 230 -5-4 L
322 235 8-7.75 L SEG=2,
323 D90 -4-6 DTI=26"MS D,
324 115240 -2-0 JOINT=RED,
325 OD=18,THI=0.937,
326 LBS/FT=193,
327 245 -11-0 L OD=14,THI=.75,
.28 LBS/FT=124,SEG=2,
329 250 3-8 DTI=7DB-H78,
330 SPR 250 1 AA=1200,FORCE=3372, *1 WT01
331 SPR 250 1 AA=1200,FORCE=2650, *2 WT02
332 255 7-5.75 L
333 C90 -2-7
334 170260 16-7.75 L *SEG=3,
335 B90 -4-6
336 *(*++3*@********** * *******@********** *******@******* ************** ***
337 B97S01 3-3 DTI=IDB-SIO1,
338 OD=48,THI=2,LBS/FT=0,
339 SNB S01 0.932 -0.363
340 A97 3-3
341 C97MS2 3-3 DTI=MS2-MS3 SPR,
342 SPD MS2 1
343 B97 3-3
344 D97S00 3-3 DTI=IDB-SI00, L
345 SNB SOO 0.932 -0.363 7
346 C97 3-3
347 *******************************************************************
348 A07AR5 -3-0 DTI=REST-5,OD=20,THI=1,
349 LBS/FT=209,
350 RAD ARS 1
351 B07BR5 -3-0 DTI=REST-5,
352 RAD BR5 1 X- .
353 C07CR5 -3-0 DTI=REST-5,
354 RAD CR5 1
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355 DO7DR5 -3-0 DTI=REST-5,
356 RAD DR5 1
157
358 SLA INCLUD=WT02,
359 TEA INCLUD=WT02,
360 RLS LIST=WT01+WT02+THRM01,
361 END+ + + + +$ + + + +

361 CARDS IN INPUT DECK
328 CARDS IN LOAD CASE WT01

.328 CARDS IN LOAD CASE WT02
295 CARDS IN LOAD CASE THRM01

0 WARNINGS
0 ERRORS
0 FATAL ERRORS

ME101DK Version N2 stop on 09/26/03 at 02:24:22
ME101DK Version N2 run time .67 seconds
ME101I Version N2 start on 09/26/03 at 02:24:23

r



1-1 WT01 STRESSES AND LOCAL FORCES AND MOMENTS

TITLE U3 MAIN STEAM LINES O/C
PROJECT NUMBER 03-00525
PROBLEM NUMBER 1-1 i- v /
USER KAZOUN
LOAD CASE WT01

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 156

ELEMENT TYPE/TITLE
FROM

TO

A05 TNGT
A06

A06 TNGT
A07

A07 TNGT
A07A

A07A TNGT
A07B

A07B TNGT
A10 B

A10 B BEND
A10 M

A10 M BEND
A10 E

A10 E TNGT
Al5

A15 TNGT
A15A

A15A TNGT
Al5B

A15B TNGT
A15C

A15C TNGT
A20

A20 TNGT
A25

A25 TNGT
A30 B

A30 B BEND
A30 M

FA

3
-3

3
-3

1352
-177

177
998

-998
2173

-2173
2047

-2047
-3

3
-3

3
-3

3
-3

3
-3

3
-3

3
-3

3
-3

3
-7

LOCAL FORCES (LB)

FB FC

-10243 6
8918 -6

1157 6
-3381 -6

3 6
-3 -6

3 6
-3 -6

3 6
-3 -6

3 6
-2051 -6

2051 6
-3623 -6

3623 6
-4179 -6

-4713 6
2529 -6

-2529 6
346 -6

-346 6
-1838 -6

1838 6
-4022 -6

-2133 6
1534 -6

-1534 6
825 -6

6 825
-2 -100

LOCAL MOMENTS (FT-LB) STRESS (PSI
.75IM/Z

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

-319
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

STRESS FLEX.

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

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.

INT. FAC.
(I)

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

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

2.356
2.356

IN
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

FLEX. CODE
OUT AND

PLANE CLASS

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

6.986 B31S73
6.986

6.986 B31S73
6.986

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

6.986 B31S73
6.986

!

&



1-1 WTO1

ELEMENT TYPE/TITLE
FROM

TO

A30 M BEND
A30 E

A30 E TNGT
A35

A35 TNGT
A35A

A35A TNGT
A35B

A35B TNGT
A40

A40 TNGT
A40A

A40A TNGT
A40B

A40B TNGT
A40C

A40C TNGT
A40D

A40D TNGT
A40E

A40E TNGT
A4 5

A4 5 TNGT
A4 5A

A45A TNGT
A45B

A45B TNGT
A45C

A45C TNGT
A45D

A45D TNGT
A45E

A45E TNGT
A50

STRESSES AND LOCAL FORCES AND MOMENTS ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 157

FA

7
-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
-6

LOCAL FORCES (LB)

FB FC

2 100
3 625

-625 3
1580 -3

285 3
974 -3

-974 3
2233 -3

-2233 3
3492 -3

5069 3
-3279 -3

3279 3
-1489 -3

1489 3
301 -3

-301 3
2091 -3

-2091 3
3882 -3

-3882 3
5672 -3

5482 3
-3688 -3

3688 3
-1894 -3

1894 3
-99 -3

99 3
1695 -3

-1695 3
3489 -3

-3489 3
5283 -3

LOCAL

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

MOMENTS

MB

419
0

26
-37

37
-51

51
-65

65
-78

78
-98

98
-118

118
-138

138
-157

157
-177

177
-197

197
-217

217
-236

236
-256

256
-276

276.
-296

296
-316

(FT-LB)

MC

25
-26

0
-3709

3709
-5237

5237
-12347

12347
-25039

25039
1283

-1283
16315

-16315
20060

-20060
12516

-12516
-6315

6315
-36436

36436
-7463

7463
10173

-10173
16470

-16470
11428

-11428
-4951

4951
-32668

STRESS (PSI
.75IM/Z

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.

(i)

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

1.000
1.000

1.000
1.000

1.000
1.000

1.000
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

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

FLEX. CODE
OUT AND

PLANE CLASS

6.986 B31S73
6.986

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 831S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

71

b



1-1 WTO1

ELEMENT TYPE/TITLE
FROM

TO

A50 TNGT
A50A

A50A TNGT
ASOB

A50B TNGT
A50C

A50C TNGT
A50D

A50D TNGT
A50E

A50E TNGT
A55

AS5 TNGT
A60

A60 TNGT
A65 B

A65 B BEND
A65 M

A65 M BEND
A65 E

A65 E TNGT
A65A

A65A TNGT
A70

A70 TNGT
A70A

A70A TNGT
A70B

A70B TNGT
A70C

A70C TNGT
A70D

A70D TNGT
A75
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LOCAL FORCES

FA FB

6 5266
-6 -3473

6 3473
.-6 -1680

6 1680
-6 113

6 -113
-6 1906

6 -1906
-6 3700

6 -3700
-6 5493

6 5324
-6 -3461

6 3461
-6 -1775

6 3
-7 2

7 -2
-3 6

3 -326
-3 -771

3 771
-3 -1867

3 -3866
-3 2096

3 -2096
-3 326

3 -326
-3 -1444

3 1444
-3 -3214

3 3214
-3 -4984

(LB)

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
-6

6
-6

6
-6

6
-6

LOCAL

MA

-197
197

-197
197

-197
197

-197
197

-197
197

-197
197

-197
197

-197
197

-197
6832

-6832
11464

-11464
11464

-11464
11464

-11464
11464

-11464
11464

-11464
11464

-11464
11464

-11464
11464

MOMENTS

MB

316
-335

335
-355

355
-375

375
-395

395
-414

414
-434

434
-455

455
-473

-7407
8299

-8299
2573

-463
438

-438
413

-413
373

-373
333

-333
293

-293
253

-253
213

(FT-LB)

MC

32668
-5069

5069
11203

-11203
16151

-16151
9772

-9772
-7931

7931
-36961

36961
-8136

8136
7407

-473
474

-474
463

2573
-1714

1714
3381

-3381
-15203

15203
-22752

22752
-19266

19266
-4746

4746
20810

STRESS (PSI
.751M/Z

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.
575.

575.
318.

318.
609.

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

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

1.0001.O000

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

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

FLEX. CODE
OUT AND

PLANE CLASS

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

6.986 B31S73
6.986

6.986 B31S73
6.986

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000
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ELEMENT TYPE/TITLE
FROM

TO

A75 TNGT
A75A

A75A TNGT
A75B

A75B TNGT
A75C

A75C TNGT
A80

A80 TNGT
A80A

A8OA TNGT
A85

A85 TNGT
A88 B

A88 B BEND
A88 M

A88 M BEND
A88 E

A88 E TNGT
A90

A90 TNGT
A90A

A90A TNGT
A95

A95 TNGT
A95A

A95A TNGT
AS N

ASV TNGT
A97

A97 TNGT
MS1

MS1 TNGT
S02

FA

3
-3

3
-3

3
-3

3
-3

3
-3

3
-3

3
-3

3
2

-2
6

-6
6

-144
144

-144
144

-144
144

-144
144

-144
144

0
0

00

LOCAL FORCES (LB)

FB FC

-3256 6
1539 -6

-1539 6
-178 -6

178 6
-1895 -6

1895 6
-3612 -6

-2225 6
383 -6

-383 6
-1459 -6

-6191 6
5853 -6

-6 -5853
7 5128

-7 -5128
3 4403

-4403 3
3942 -3

-4660 113
2486 -113

-2486 113
311 -113

-7390 113
6193 -113

-6193 113
4996 -113

-4996 113
3859 -113

60962 0
-61992 0

-142 0
0 0

LOCAL

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

0
0

0
0

MOMENTS

MB

-213
175

-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

0
0

0
0

(FT-LB)

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/Z

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)

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

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

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

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

FLEX. CODE
OUT AND

PLANE CLASS

1.000 B31S73
1.000

i.000 B31S73
1. 000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

6.986 B31S73
6. 986

6.986 B31S73
6.986

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

ri
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ELEMENT TYPE/TITLE
FROM

TO

A97 TNGT
GAI

GAI TNGT
CvI

GAl TNGT
GAlA

GAIA TNGT
GAIB

GAIB TNGT
GA2 B

GA2 B BEND
GA2 M

GA2 M BEND
GA2 E

GA2 E TNGT
GA2A

GA2A TNGT
GA2B

GA2B TNGT
GA2C

GA2C TNGT
GA2D

GA2D TNGT
GA2 E

GA2E TNGT
GA4 B

GA4 B BEND
GA4 M

GA4 M BEND
GA4 E

GA4 E TNGT
GA4A

GA4A TNGT
GA4 B

FA

-6698
4240

0
0

-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

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

(LB)

FC

241
-241

0
0

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

LOCAL

MA

-1227
1227

0
0

-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

MOMENTS

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

(FT-LB)

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
.751M/Z

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.

(I)

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

FLEX.
IN

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

FLEX. CODE
OUT AND

PLANE CLASS

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

5.622 B31S73
5.622

5.622 B31S73
5.622

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

5.622 B31S73
5.622

5.622 831S73
5.622

1.000 B31S73
1.000

1.000 B31S73
1.000
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ELEMENT TYPE/TITLE LOCAL FORCES (LB)
FROM

TO

GA4B
GA4C

GA4C
GA4D

GA4D
GA49

GA4E
GA4F

GA4F
GA4G

GA4G
GA5 B

GAS B
GAS M

GAS M
GAS E

GA5 E
GA6

BO5
B06

B06
B0 7

Bf-7
BO 7A

B07A
BO7B

BO7B
B10 B

B10 B
BIO M

BI0 M
BIn E

BiO E
BI5

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

BEND

BEND

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

BEND

BEND

TNGT

FA

-11896
14098

-14098
16299

-16299
18501

-18501
20702

-20702
22903

-22903
25105

-25105
18426

-18426
241

-241
241

5
-5

5
-5

885
290

-290
1465

-1465
2640

-2640
2376

-2376
-5

5
-5

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
-5

5
-5

5
-2383

2383
-4090

4090
-4650

FC

144
-144

144
-144

144
-144

144
-144

144
-144

144
-144

-144
144

-144
144

144
-144

12
-12

12
-12

12
-12

12
-12

12
-12

12
-12

12
-12

12
-12

LOCAL

MA

-3497
3497

-3497
3497

-3497
3497

-3497
3497

-3497
3497

-3497
3497

-3497
-31

31
-3343

3343
-3343

274
-274

274
-274

488
-488

488
-488

488
-488

488
-660

660
-469

469
-469

MOMENTS

MB

-8583
7766

-7766
6949

-6949
6132

-6132
5315

-5315
4497

-4497
3680

3680
-4837

4837
-3160

-3160
3063

-643
585

-585
488

.274
-326

326
-377

377
-428

428
14

-14
448

-448
423

(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/Z

}

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.

(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

2.670
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

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

8.433
8.433

8.433
8.433

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

FLEX. CODE
OUT AND

PLANE CLASS

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 1831S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

8.433 B31S73
8.433

8.433 B31S73
8.433

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

6.986 B31S73
6.986

6.986 B31S73
6. 986

1.000 B31S73
1.000

C' .
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ELEMENT TYPE/TITLE
FROM

TO

BiS TNGT
BI5A

BI5A TNGT
B15B

B15B TNGT
BI5C

B15C TNGT
B20

B20 TNGT
B25

825 TNGT
B30 B

B30 B BEND
B30 M

B30 M BEND
B30 E

B30 E TNGT
B30A

B30A TNGT
B35

B35 TNGT
B35A

B35A TNGT
B40

B40 TNGT
B40A

B40A TNGT
B40B

B40B TNGT
B40C

B40C TNGT
B40D

B40D TNGT
B40E

FA

5
-5

5
-5

5
-5

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

LOCAL FORCES (LB)

FB FC

-4233 12
2014 -12

-2014 12
-204 -12

204 12
-2423 -12

2423 12
-4641 -12

-4091 12
2334 -12

-2334 12
1837 -12

12 1837
-5 -1112

5 1112
5 -388

388 5
434 -5

-434 5
1255 -5

272 5
1693 -5

-1693 5
3659 -5

4885 5
-3186 -5

3186 5
-1487 -5

1487 5
212 -5

-212 5
1911 -5

-1911 5
3610 -5

LOCAL

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
-2867

2867
-2867

2867
-2867

2867
-2867

2867
-2867

MOMENTS

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

5
-33

33
-62

62
-90

90
-119

119
-147

(FT-LB)

MC

-18530
-5875

5875
-12945

12945
-2682

2682
24917

-24917
5041

-5041
1391

-64
88

-88
89

-2503
2436

-2436
-7

7
-4926

4926
-23449

23449
700

-700
14682

-14682
18495

-18495
12141

-12141
-4380

STRESS (PSI
.751M/Z

475.
151.

151.
332.

332.
70.

70.
639.

639.
130.

130.
38.

67.
100.

100.
172.

98.
96.

96.
74.

74.
146.

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

I1OOO
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

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

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

7t-

FLEX. CODE
OUT AND

PLANE CLASS

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

6.986 B31S73
6.986

6.986 B31S73
6.986

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 831S73
1.000i.ooo 817
1.060 B31S731. 000
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ELEMENT TYPE/TITLE
FROM

TO

B40E TNGT
B45

B45 TNGT
B45A

B45A TNGT
B45B

B45B TNGT
B45C

B45C TNGT
B45D

B45D TNGT
B45E

B45E TNGT
B50

B50 TNGT
B50 A

B50A TNGT
B50B

B50B TNGT
B50C

B50C TNGT
B50D

B50D TNGT
B50E

B50E TNGT
B55

B55 TNGT
B60

B60 TNGT
B65 B

B65 B BEND
B65 M

B65 M BEND
B65 E

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

LOCAL FORCES

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
5

-5
12

(LB)

FC

5
-5

5
-5

5
-5

5
-5

5
-5

5
-5

5
-5

5
-5

5
-5

5
-5

5
-5

5
-5

5
-5

5
-5

5
-5

2148
-2873

2873
-3598

LOCAL

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

MOMENTS

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

(FT- LB)

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.

(I)

1.000
1.000

1.0.00
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

2.356
2.356

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

1 .000
1. 000

1.000
1.000

1 .000
1.000

1.000
1.000

6 .986
6 .986

6.986
6 .986

7.O

rI.O

FLEX. CODE
OUT AND

PLANE CLASS

1.000 B31573
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31573
1.000

1.000 B31S73
1i. 000

1.000 B31S73
1.000

1.000 B31573
1.000

1.000 B31573
1.000

1.000 B31S73
1.000

1.000 B31573
1.000

1.000 B31573
1.000

1.000 B31573
1.000

1.000 B31573
1.000

6.986 B31S73
6.986

6.986 B31573
6. 986

7't'



1-1 WT01

ELEMENT TYPE/TITLE
FROM

TO

B65 E TNGT
B70

B70 TNGT
B70A

B70A TNGT
B70B

B70B TNGT
B70C

B70C TNGT
B70D

B70D TNGT
B75

B75 TNGT
B75A

B75A TNGT
B75B

B75B TNGT
B75C

B75C TNGT
B80

B80 TNGT
B85 B

B85 B BEND
B85 M

B85 M BEND
B85 E

B85 E TNGT
B90

B90 TNGT
B90A

B90A TNGT
B95

B95 TNGT
B95A
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FA

5
-5

5
-5

5
-5

5
-5

5
-5

5
-5

5
-5

5
-5

5
-5

5
-5

5
-5

5
5

-5
12

-12
12

-106
106

-106
106

-106
106

LOCAL FORCES (LB)

FB FC

3598 12
-4849 -12

-3573 12
1830 -12

-1830 12
88 -12

-88 12
-1655 -12

1655 12
-3397 -12

3397 12
-5140 -12

-5577 12
3401 -12

-3401 12
1225 -12

-1225 12
-952 -12

952 12
-3128 -12

-5385 12
5056 -12

-12 -5056
12 4331

-12 -4331
5 3606

-3606 5
3145 -5

-1397 5
-209 -5

209 5
-1815 -5

-4981 5
3783 -5

LOCAL

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

MOMENTS

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
-826

826
-852

852
-872

(FT-LB)

MC

-7114
25722

-25722
9141

-9141
3254

-3254
8061

-8061
23564

-23564
49761

-49761
15350

-15350
-2378

2378
-3425

3425
12211

-12211
6147

249
-282

282
-305

12690
-18175

21784
-25144

25144
-19422

19422
-37907

STRESS (PSI
.751M/Z

184.
660.

660.
235.

235.
86.

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.

(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

1.000
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

1.0.00
1.000

1.000
1.000

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 831S73
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

1.000 1.000 B31S73
1.000 1.000

1.000 1.000 B31S73
1.000 1.000

1.000 1.000 531S73
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 B31S73
1.000 1.000

I7



1-i WTO1

ELEMENT TYPE/TITLE
FROM

TO

B95A TNGT
BSV

BSV TNGT
B97

B97 TNGT
GBl

GBI TNGT
CV2

GB1 TNGT
GBlA

GBIA TNGT
GBIB

GB1B TNGT
GB2 B

GB2 B BEND
GB2 M

GB2 M BEND
GB2 E

GB2 E TNGT
GB2A

GB2A TNGT
GB2B

GB2B TNGT
GB2C

GB2C TNGT
GB2D

GB2D TNGT
GB2E

GB2E TNGT
GB4 B

GB4 B BEND
GB4 M

GB4 M BEND
GB4 E
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FA

-106
106

-106
106

-8662
6204

0
0

-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

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

.33

.33

.33

.33

33
[33

-3
3

-3
3

3
-3

3
-3

3
-3

3
-3

3
-3

3
-3

-3
3

-3
3

LOCAL

MA

-8302
8302

-8302
8302

-51
51

0
0

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

MOMENTS

MB

872
-892

892
-911

1225
-1210

0
0

21052
-20311

20311
-19569

19569
-18828

-289
727

-727
738

738
-754

754
-770

770
-785

785
-801

801
-816

816
-832

-832
384

-384
-289

(FT-LB)

MC

37907
-51340

51340
-59407

48840
-118828

139880
0

968
-960

960
-953

953
-945

18849
-11043

11043
4844

4844
-28574

28574
-43250

43250
-48873

48873
-45442

45442
-32959

32959
-11422

-11422
-3340

3340
-10680

STRESS (PSI
.751M/Z

)

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.

(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

2.038
2.038

2.038
2.038

1.000
1.000

1.000
1.000

1.000
1.000

2.000
1.000

1.000
1.000

1.000
1.000

2.038
2.038

2.038
2.038

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

5.622
5.622

5.622
5. 622

1.000
1.000

1.000
1.000

1.000
1.000

i. 000
1.000

1.000
1.000

1.000
1.000

5.622
5.622

5.622
5.622

FLEX. CODE
OUT AND

PLANE CLASS

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

5.622 B31S73
5.622

5.622 B31S73
5.622

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

5.622 B31S73
5.622

5.622 B31S73
5.622



1-1 WTO1

ELEMENT TYPE/TITLE
FROM

TO

GB4 E TNGT
GB4A

GB4A TNGT
GB4B

GB4B TNGT
GB4C

GB4C TNGT
GB4D

GB4D TNGT
GB4 E

GB4E TNGT
GB4 F

GB4F TNGT
GB4G

GB4G TNGT
GB5

C05 TNGT
Cn6

C06 TNGT
C07

C07 TNGT
CO7A

C07A TNGT
C07B

CO7B TNGT
CIO B

CIO B BEND
CIO M

C10 M BEND
CIO E

CIO E TNGT
C15

Cis TNGT
C15A
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FA

-7544
9279

-9279
11014

-11014
12749

-12749
14484

-14484
16219

-16219
17954

-17954
19690

-19690
21425

6
-6

6
-6

434
741

-741
1916

-1916
3091

-3091
2694

-2694
-6

6
-6

6
-6

LOCAL FORCES

FB

-1
1

-1
1

-1
1

-1
1

-1
1

-1
1

-1

1

-10860

9535

540
-2764

6
-6

6
-6

6
-6

6
-2702

2702
-4540

4540
-5098

-3775
2028

(LB)

FC

-133
133

-133
133

-133
133

-133
133

-133
133

-133
133

-133
133

-133
133

16
-16

16
-16

16
-16

16
-16

16
-16

16
-16

16
-16

16
-16

16
-16

LOCAL

MA

-843
843

-843
843

-843
843

-843
843

-843
843

-843
843

-843
843

-843
843

115
-115

115
-115

617
-617

617
-617

•617
-617

617
-675

675
-368

368
-368

368
-368

MOMENTS

MB

-10663
11258

-11258
11852

-11852
12446

-12446
13041

-13041
13635

-13635
14229

-14229
14824

-14824
15418

-819
744

-744
617

115
-182

182
-249

249
-316

316
176

-176
564

-564
533

-533
433

(FT-LB)

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
-1111

1111

8541

-8541
18003

-18003
153

STRESS (PSI
.751M/Z

)

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.

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

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

1.000
1. 000

1.000
1.000

6. 986
6. 986

6. 986
6. 986

1.000
1.000

1.000
1.000

FLEX. CODE
OUT AND

PLANE CLASS

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31s73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1. 000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1. 000

1.000 B31S73
1.000

6.986 B31S73
6.986

6.986 B31S73
6. 986

1.000 B31S73
1.000

1.000 B31S73
1.000



1-1 WTO1

ELEMENT TYPE/TITLE
FROM

TO

C15A TNGT
C15B

C15B TNGT
C15C

C15C TNGT
C15D

C15D TNGT
C20

C20 TNGT
C25

C25 TNGT
C30 B

C30 B BEND
C30 M

C30 M BEND
C30 E

C30 E TNGT
C35

C35 TNGT
C35A

C35A TNGT
C3 5B

C35B TNGT
C35C

C35C TNGT
C40

C40 TNGT
C40A

C40A TNGT
C40B

C40B TNGT
C40C

C40C TNGT
C40D
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FA

6
-6

6
-6

6
-6

6
-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

LOCAL FORCES (LB)

FB

-2028
282

-282.
-1465

1465
-3212 -

3212
-4958 -

-4523
1227 -

-1227
1037 -

16 10
-7 -3

7 3
6 4

-412
1929

2937
-1091

1091
754

-754
2600

-2600
4446

4922
-3131

3131
-1341

1341
450

-450
2240

FC

16
16

16
16

16
16

16
16

16
16

16
16

37
13

13
12

6
-6

6
-6

6
-6

6
-6

6
-6

6
-6

6
-6

6
-6

6
-6

LOCAL

MA

368
-368

368
-368

368
-368

368
-368

368
-368

368
-368

368
455

-455
416

-416
416

-416
416

-416
416

-416416

-416
416

-416
416

-416
416

-416
416

-416
416

MOMENTS

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

(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
.751M/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.

(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

FLEX.
IN

PLANE

1.000
1.000

1.000
1.000

1.000
1.000

i.ooo
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

FLEX. CODE
OUT AND

PLANE CLASS

1.000 B31S7-
1.000

1.000 B31S72
1.000

1.000 831S721
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

6.986 B31S73
6.986

6.986 B31S73
6.986

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

r'j

i.



1-1 WT01

ELEMENT TYPE/TITLE
FROM

TO

C40D TNGT
C40E

C40E TNGT
C45

C45 TNGT
C45A

C45A TNGT
C45B

C45B TNGT
C45C

C45C TNGT
C45D

C45D TNGT
C45E

C45E TNGT
Cs 0

C50 TNGT
C50A

C50A TNGT
CSOB

C50B TNGT
C5)C

C75C TNGT
C50D

CSOD TNGT
C50E

C50E TNGT
C55

C55 TNGT
C60

C60 TNGT
Co5 B

C B5 R BEND
Cr5 M
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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

LOCAL FORCES (LB)

FB FC

-2240 6
4031 -6

-4031 6
5821 -6

6365 6
-4572 -6

4572 6
-2778 -6

2778 6
-984 -6

984 6
809 -6

-809 6
2603 -6

-2603 6
4397 -6

5224 6
-3620 -6

3620 6
-2017 -6

2017 6
-413 -6

413 6
1190 -6

-1190 6
2794 -6

-2794 6
4397 -6

-4397 6
5546 -6

2167 6
-896 -6

6 -896
7 172

LOCAL MOMENTS

MA MB

-416 118
416 -153

-416 153
416 -188

-416 188
416 -223

-416 223
416 -259

-416 259
416 -294

-416 294
*416 -329

-416 329
416 -364

-416 364
416 -400

-416 400
416 -431

-416 431
416 -463

-416 463
416 -494

-416 494
416 -526

-416 526
416 -557

-416 557
416 -589

-416 589
416 -611

-416 611
416 -636

-416 4832
-2504 -2529

(FT-LB)

MC

-7952
-11822

11822
-42887

42887
-8338

8338
14880

-14880
26765

-26765
27319

-27319
16541

-16541
-5570

5570
19403

-19403
35320

-35320
42182

-42182
39989

-39989
28740

-28740
8435

-8435
-11684

11684
-4832

-636
634

STRESS (PSI
.751M/Z

204.
303.

303.
1099.

1099.
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.
164.

STRESS
INT. FAC.

(V)

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

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

1.000
1.000

1.000
1.000

1.000

i. 000

1.000
1.000

1 .000
1.000

6.986
6.986

6.8

FLEX. CODE
OUT AND

PLANE CLASS

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1 .000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1. 000

1.000 B31S73
1.000

1.000 B31S73
1.000

6.986 B31S73
6. 986



1-1 WT01 STRESSES AND LOCAL FORCES AND MOMENTS MEI01/N2 PECO/553967 (OB2422) 09/26/03 QB2422 PAGE 169

ELEMENT TYPE/TITLE
FROM

TO

C65 M BEND
C65 E

C65 E TNGT
C65A

C65A TNGT
C70

C70 TNGT
C70A

C70A TNGT
C70B

C70B TNGT
C70C

C70C TNGT
C75

C75 TNGT
C75A

C75A TNGT
C75B

C75B TNGT
C75C

C75C TNGT
C80

C80 TNGT
C85 B

C85 B BEND
C85 M

C85 M BEND
C85 E

C85 E TNGT
C90

C90 TNGT
C95

C95 TNGT
C96

FA

is
-6

6
-6

6
-6

6
-6

6
-6

6
-6

6
-6

6
-6

6
-6

6
-6

6
-6

6
-6

6
7

-7

16

-16

16

133
-133

133
-133

LOCAL FORCES (LB)

FB FC

-7 -172
16 -553

553 16
-1615 -16

1615 16
-2678 -16

-2921 16
1240 -16

-1240 16
-440 -16

440 16
-2121 .- 16

2121 16
-3802 -16

-4329 16
2614 -16

-2614 16
898 -16

-898 16
-817 -16

817 16
-2532 -16

-3643 16
3288 -16

-16 -3288
15 2563

-15 -2563
6 1839

-1839 6
1377 -6

-1838 46
-257 -46

-6167 46
4038 -46

LOCAL

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

MOMENTS

MB

2529
-502

-602
541

-541
481

-481
385

-385
289

-289
194

-194
98

-98
0

0
-98

98

-195

195
-293

293
-313

-3018
11379

-11379
11317

384
-393

590
-931

931
-1278

(FT- LB)

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

164.
168.

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.

(I)

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

FLEX. CODE
OUT AND

PLANE CLASS

6.986 B31573
6.986

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31573
1.000

1.000 B31S73
1.000

1.000 B31573
1.000

1.000 B31S73
1.000

1.000 B31573
1.000

1.000 B31573
1.000

1.000 B31573
1.000

1.000 B31S73
1.000

1.000 B31573
1.000

6.986 B31S73
6.986

6.986 B31573
6.986

1.000 B31S73
1.000

1.000 B31573
1.000

1.000 B31S73
1.000

1')
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ELEMENT TYPE/TITLE
FROM

TO

C96 TNGT
CSv

CSV TNGT
C97

C97 TNGT
GC1

GC1 TNGT
CV3

GC1 TNGT
GCIA

GCIA TNGT
GCIB

GClB TNGT
GC2 B

GC2 B BEND
GC2 M

GC2 M BEND
GC2 E

GC2 E TNGT
GC2A

GC2A TNGT
GC2B

GC2B TNGT
GC2C

GC2C TNGT
GC2D

GC2D TNGT
GC2E

GC2E TNGT('C4 B

GC4 B BEND
GC4 M

GC4 M BEND
GC4 E

FA

133
-133

133
-133

-8704
6246

0
0

-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

LOCAL FORCES

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

(LB)

FC

46
-46

46
-46

24
-24

0
0

-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

LOCAL

MA

-12037
.12037

-12037
12037

1039
-1039

0
0

331
-331

331
-331

331
-331

331
-333

333
-99

99
-99

99
-99

99
-99

99
-99

99
-99

99
-99

99
641

-641
1047

MOMENTS

MB

1278
-1335

1335
-1520

-1016
746

0
0

21075
-20401

20401
-19727

19727
-19053

169
164

-164
401

401
-497

497
-593

593
-689

689
-785

785
-881

881
-977

-977
810

-810
169

(FT-LB)

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

STRESS (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.

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

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. 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 B31S73
1.000 1.000

1.000 1.000 B31S73
1.000 1.000

5.622 5.622 B31S73
5.622 5.622

5.622 5.622 B31S73
5.622 5.622

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

5.622 5.622 B31S73
5.622 5.622

5.622 5.622 B31S73
5.622 5.622



1-1 WTO1

ELEMENT TYPE/TITLE
FROM

TO

GC4 E TNGT
GC4A

GC4A TNGT
GC4B

GC4B TNGT
GC4C

GC4C TNGT
GC4D

GC4D TNGT
GC4E

GC4E TNGT
GC4F

GC4F TNGT
GC4G

GC4G TNGT
GC5

D05 TNGT
D06

D06 TNGT
D07

D07 TNGT
D07A

DO7A TNGT
D07B

D07B TNGT
D10 B

DIO B BEND
D10 M

DIO M BEND
D10 E

D10 E TNGT
D15

D15 TNGT
D15A
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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

Fs

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

(LB)

FC

-121
121

-121
121

-121
121

-121
121

-121
121

-121
121

-121
121

-121
121

35
-35

35
-35

35
-35

35
-35

35
-35

35
-35

35
-35

35
-35

35
-35

LOCAL

MA

-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

MOMENTS

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

-1207937

(FT-LB)

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
.751M/Z

)

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

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

1.000
1.000

1.000
1.000

6.986
6.986

6.986
6.986

1.000
1.000

1.000
1.000

J..

FLEX. CODE
OUT AND

PLANE CLASS

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

6.986 B31S73
6. 986

6.986 B31S73
6. 986

1.000 B31S73
1.000

1.000 B31S73
1.000



1-1 WT01

ELEMENT TYPE/TITLE
FROM

TO

D15A TNGT
D15B

D15B TNGT
DI5C

D15C TNGT
D20

•D20 TNGT
D20A

D20A TNGT
D25

D25 TNGT
D30 B

D30 B BEND
D30 M

D30 M BEND
D30 E

D30 E TNGT
D30A

D30A TNGT
D33

D33 TNGT
D35

D35 TNGT
D35A

D35A TNGT
D35B

D3SB TNGT
D35C

D35C TNGT
D40

D40 TNGT
D40A

D4OA TNGT
D4 OB
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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

LOCAL FORCES (LB)

FB

-1736
-447 -

447
-2630 -

2630
-4814 -

-3069
891 -

-891
-1315 -

-4424
4235 -

35 42
-18 -35

18 35
10 -27

2785
-1594 -

1594
-402 -

402
1006 -

1612
175 -

-175
1962 -

-1962
3749 -

-3749
5536 -

5118
-3321 -

3321
-1524 -

FC

35
35

35
35

35
35

35
35

35
35

35
35

35
10

10
85

10
10

10
10

10
10

10
10

10
10

10
10

10
-10

10
10

10
10

LOCAL

MA

4076
-4076

4076
-4076

4076
-4076

4076
-4076

4076
-4076

4076
-4076

4076
2838

-2838
1407

-1407
1407

-1407
1407

-1407
1407

-1407
1407

-1407
1407

-1407
1407

-1407
1407

-1407
1407

-1407
1407

MOMENTS

MB

-937
667

-667
396

-396
126

-126
-144

144
-417

417
-440

-13458
3545

-3545
-6688

-523
482

-482
441

-441
392

-392
330

-330
269

-269
207

-207
145

-145
83

-83
21

(FT-LB)

MC

5606
-10565

10565
1267

-1267
29889

-29889
14697

-14697
16345

-16345
13458

-440
512

-512
523

-6688
15879

-15879
20068

-20068
18569

-18569
23090

-23090
16363

-16363
-1612

1612
-30835

30835
-4122

4122
11213

STRESS (PSI
.751M/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.

(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

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 B31S73
1.000 1.000

6.986 6.986 S31S73
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 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

z-7,

-- ..



1-1 WTO1

ELEMENT TYPE/TITLE
FROM

TO

D40B TNGT
D40C

D40C TNGT
D40D

D40D TNGT
D40E

D40E TNGT
D45

D45 TNGT
D45A

D45A TNGT
D45B

D45B TNGT
D45C

D45C TNGT
D45D

D45D TNGT
D45E

D4SE TNGT
D50

D50 TNGT
D50A

D50A TNGT
D50B

D50B TNGT
D50C

D50C TNGT
D50D

D50D TNGT
D50E

D50E TNGT
D55

D55 TNGT
D60
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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 FC

1524 10
274 -10

-274 10
2071 -10

-2071 10
3869 -10

-3869 10
5666 -10

6255 10
-4461 -10

4461 10
-2668 -10

2668 10
-874 -10

874 10
920 -10

-920 10
2714 -10

-2714 10
4508 -10

5308 10
-3705 -10

3705 10
-2102 -10

2102 10
-499 -10

499 10
1104 -10

-1104 10
2707 -10

-2707 10
4310 -10

-4310 10
5456 -10

LOCAL

MA

-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

MOMENTS

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

930
-970

(FT-LB)

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
.751M/Z

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)

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

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 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

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

-,,-.
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ELEMENT TYPE/TITLE
FROM

TO

D60 TNGT
D65 B

D65 B BEND
D65 M

D65 M BEND
D65 E

D65 E TNGT
D65A

D65A TNGT
D70

D70 TNGT
D70A

D70A TNGT
D7 OB

D70B TNGT
D70C

D70C TNGT
D75

D75 TNGT
D75A

D75A TNGT
D75B

D75B TNGT
D80

D80 TNGT
D85 B

D85 B BEND
D85 M

D85 M BEND
DR5 E

D85 E TNGT
D90

D90 TNGT
D95

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

LOCAL FORCES

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

(LB)

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

MA

-1407
1407

-1407
-5492

5492
-8431

8431
-8431

8431
-8431

8431
-8431

8431
-8431

8431
-8431

8431
-8431

8431
-8431

8431
-8431

8431
-8431

8431
-8431

8431
-805

805
8000

-8000
8000

-8210
8210

MOMENTS

MB

970
-974

10342
-6625

6625
-783

-892
817

-817
743

-743
560

-560
378

-378
196

-196
13

-13
-202

202
-418

418
-633

633
-734

-6149
11951

-11951
8995

880
-896

2309
-1836

(FT-LB)

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
.751M/Z

283.
269.

475.
392.

392.
386.

218.
224.

224.
249.

249.
274.

274.
341.

341.
270.

270.
254.

254.
295.

295.
339.

339.
222.

222.
268.

474.
544.

544.
547.

309.
409.

524.
232.

STRESS
INT. FAC.

(M)

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

1.000
1.000

2.356
2.356

2.356
2.356

1.000
1.871

1.871
1.000

FLEX.
IN

PLANE

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

1.000
1.000

6. 986
6.986

6.986
6. 986

1.000
1.000

1.000
1.000

4.

FLEX. CODE
OUT AND

PLANE CLASS

1.000 B31S73
1.000

6.986 B31S73
6.986

6.986 B31S73
6. 986

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1. 000

1.000 B31S73
1.000

1.000 B31S73
1.000

6.986 B31S73
6.986

6.986 B31S73
6.986

1.000 B31S73
1.000

1.000 B31S73
1.000

L
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ELEMENT TYPE/TITLE
FROM

TO

D95 TNGT
096

D96 TNGT
DSV

DSV TNGT
D97

D97 TNGT
MS4

D97 TNGT
GD1

GD1 TNGT
CV4

GDI TNGT
GDIA

GD1A TNGT
GDIB

GD1B TNGT
GD2 B

GD2 B BEND
GD2 M

GD2 M BEND
GD2 E

GD2 E TNGT
GD2A

GD2A TNGT
GD2B

GD2B TNGT
GD2C

GD2C TNGT
GD2D

GD2D TNGT
GD2E

GD2E TNGT
GD4 B

FA

46
-46

46
-46

46
-46

0
0

-9951
7493

0
0

-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 FC

-3408 -141
1310 141

-1310 -141
1026 141

-1026 -141
-111 141

-66417 0
67447 0

-7919 -241
5906 241

49678 0
-50451 0

;241 180
-241 -180

241 180
-241 -180

241 180
-241 -180

-189 234
-4782 -234

4782 234
-5882 -234

-5882 -234
4005 234

-4005 -234
2128 234

-2128 -234
250 234

-250 -234
-1627 234

1627 -234
-3504 234

3504 -234
-5382 234

LOCAL MOMENTS

MA MB

-8210 1836
8210 -794

-8210 794
8210 -654

-8210 654
8210 -90

0 0
0 0

2059 9857
-2059 -7168

0 0
0 0

6135 16934
-6135 -17936

6135 17936
-6135 -18939

6135 18939
-6135 -19941

6135 -965
-3896 4442

3896 -4442
147 5317

-147 5317
147 -4190

-146 4190
146 -3062

-147 3062
147 -1935

-147 1935
147 -807

-146 807
146 320

-147 -320
147 1447

(FT-LB)

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
.75IM/Z

232.
572.

572.
600.

85.
91.

876.
0.

285.
789.

899.
0.

316.
328.

328.
341.

341.
356.

545.
370.

370.
156.

102.
460.

460.
709.

709.
805.

805.
748.

748.
536.

536.
172.

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

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

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

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

FLEX. CODE
OUT AND

PLANE CLASS

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

5.622 B31S73
5.622

5.622 B31S73
5.622

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

'1

7,



1-1 WTO1

ELEMENT TYPE/TITLE
FROM

TO

GD4 B BEND
GD4 M

GD4 M BEND
GD4 E

GD4 E TNGT
GD4A

GD4A TNGT
GD4B

GD4B TNGT
GD4 C

GD4C TNGT
GD4D

GD4D TNGT
GD4 E

GD4E TNGT
GD4 F

GD4F TNGT
GD4G

GD4G TNGT
GD5 B

G05 B BEND
GD5 M

GDS M BEND
GD5 E

GD5 E TNGT
G DD6

A90 TNGT
105 B

105 B BEND
105 M

105 M BEND
105 E

105. E TNGT
1nSA
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LOCAL FORCES

FA FB

-189 -5382
4695 4428

-4695 -4428
7521 -189

-7521 -241
.9723 241

-9723 -241
11924 241

-11924 -241
14125 241

-14125 -241
16327 241

-16327 -241
18528 241

-18528 -241
20729 241

-20729 -241
22931 241

-22931 -241
25132 241

-25132 -241
18445 -18105

-18445 18105
241 -26558

-241 26558
241 -26818

-718 137
822 -137

-822 137
605 -799

-605 799
-137 -1163

137 1163
-137 -1589

(LB)

FC

234
-234

234
.- 234

180
-180

180
-180

180
-180

180
-180

180
-180

180
-180

180
-180

180
-180

180
-180

180
-180

180
-180

-110
110

-110
110

-110
110

-110
110

LOCAL

MA

-147
-1159

1159
-2265

2265
-2265

2265
-2265

2265
-2265

2265
-2265

2265
-2265

2265
-2265

2265
-2265

2265
-2265

2265
251

-251
*2375

-2375
2375

-658
658

-658
1379

-1379
1405

-1405
1405

MOMENTS

MB

1447
-1705

1705
-965

-10950
9931

-9931
8911

-8911
7892

-7892
6873

-6873
5853

-5853
4834

-4834
3814

-3814
2795

-2795
3281

-3281
1845

-1845
1725

-1121
1213

-1213
529

-529
-465

465
-86

(FT-LB)

MC

-9973
-4403

4403

-10922

559
-1920

1920
-3280

3280
-4641

4641
-6002

6002
-7363

7363
-8723

8723
-10084

10084
-11445

11445
5655

-5655
48754

-48754
66546

3916
-3802

3802
-3153

3153
* -1743

1743
2987

STRESS (PSI
.751M/Z

263.
127.

127.
292.

191.
177.

177.
167.

167.
161.

161.
161.

161.
165.

165.
175.

175.
188.

188.

205.

410.
224.

224.
1671.

834.
1138.

530.
469.

627.
540.

540.
355.

265.
383.

STRESS
INT. FAC.

(i)

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

1.000
1.000

1.000
1.000

2.670
2.670

2.670
2.670

1.000
1.000

1.871
1.000

1.782
1.782

1.782
1.782

1.000
1.000

FLEX.
IN

PLANE

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

1.000
1.000

1.000
1.000

8.433
8.433

8.433
8.433

1.000
1.000

1.000
1.000

4 .598
4.598

4.598
4.598

1.000
1.000

3.-

FLEX. CODE
OUT AND

PLANE CLASS

5.622 B31S7-1
5.622

5.622 B3157"
5.622

1.000 B3157-"
1.000

1.000 B31S71'
1.000

1.000 B3187-
1.000

1.000 B31S7_1
1.000

1.000 B31S7-2
1.000

1.000 B31S7-
1.000

1.000 B31S7_-
1.000

1.000 B31S7-
1.000

8.433 B31S7_:
8.433

8.433 B31S71-
8.433

1.000 B31S72!
1.000

1.000 B31S7-
1.000

4.598 B31572
4 . 598

4.598 B31S73
4.598

1.000 B31573
1.000

7%.



1-1 WT01

ELEMENT TYPE/TITLE
FROM

TO

105A TNGT
110

110 TNGT
11OA

I10A TNGT
115

115 TNGT
115A

115A TNGT
115B

115B TNGT
120

120 TNGT
120A

120A TNGT
120B

120B TNGT
120C

120C TNGT
125

125 TNGT
130 B

130 B BEND
130 M

130 M BEND
130 E

130 E TNGT
133* B

133 B BEND
133 M

133 M BEND
135

135 TNGT
140
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FA

137
-137

137
-137

137
-137

-151
151

-151
151

-151
151

-151
151

-151
151

-151
151

-151
151

-151
151

-151
115

-115
12

-12
12

- 12
-98

98
-151

151
-151

LOCAL FORCES

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

(LB)

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

MA

-1405
1405

-1405
1405

-1405
1405

-908
908

-908
908

-908
908

-908
908

-908
908

-908
908

-908
908

-908
908

-908
2456

-2456
4076

-4076
4076

-4076
4560

-4560
2754

-2754
2754

MOMENTS

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

8
105

-2011
-887

887
-3520

349
-352

(FT-LB)

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
.751M/Z

383.
1079.

1079.
318.

318.
250.

529.
317.

317.
180.

180.
976.

976.
367.

367.
64.

64.
53.

53.
1090.

1090.
90.

123.
261.

261.
331.

243.
255.

456.
466.

466.
449.

251.
249.

STRESS
INT.FAC.

(I)

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.o00
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

-"3

FLEX. CODE
OUT AND

PLANE CLASS

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

4.747 B31S73
4.747

4.747 B31S73
4.747

1.000 B31S73
1.000

7.121 B31S73
7.121

7.121 B31S73
7.121

1.000 B31S73
1.000
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ELEMENT TYPE/TITLE
FROM

TO

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
10n M

160 M BEND
160 E

160 E TNGT
165

165 TNGT
165A

165A TNGT
165B

165B TNGT
I65C

165C TNGT
170

170 TNGT
175

175 TNGT
180

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 -9
-495 8

495 -8
-271 7

789 -

-148

12 1
-24 -

24
-61 1

-124
652 -

3314
-2216

2216
-1118

1118
-20 -

-12
12 10

81 -18
-81 22

-2247
2950

FC

12
12

12
12

12
12

12
12

12
12

33
39

39
46

86
86

71
31

31
08

12
12

12
12

12
12

12
12

20
79

61
47

81
81

LOCAL

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

MOMENTS

MB

352
-361

361
-390

390
-515

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

(FT-LB)

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
.751M/Z

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,

(I)

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

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

7.121
7.121

7.121
7.121

1.000
1.000

4 .747
4 .747

4.747
4 .747

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

FLEX. CODE
OUT AND

PLANE CLASS

1.000 B31S7:
1.000

1.000 B31S7:
1.000

1.000 B31S7:
1.000

1.000 B31S7*
1.000

1.000 B31S7:
1.000

7.121 B31S7S
7.121

7.121 B31S7:
7.121

1.000 B31S7.
1.000

4.747 B31S7:
4.747

4.747 B31S7:
4.747

1.000 B31S7[
1.000

1.000 B31S7:
1.000

1.000 B31S7:
1.000

1.000 B31S7.
1.000

1.000 B31S7:
1.000

1.000 B3IS7:'
1.000

1.000 B31S7:
1.000



1-1 WT01

ELEMENT TYPE/TITLE
FROM

TO

180 TNGT
230 B

230 B BEND
230 M

230 M BEND
230 E

230 E TNGT
230A

230A TNGT
235. B

235 B BEND
235 M

235 M BEND
235 E

235 E TNGT
D90

115 TNGT
240

240 TNGT
240A

240A TNGT
245 B

245 B BEND
245 M

245 M BEND
245 E

245 E TNGT
250

250 TNGT
255 B

255 B BEND
255 M

255 M BEND
255 E
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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
5.64

LOCAL FORCES (LB)

FB FC

864 -81
-420 81

-81 -420
164 249

-164 -249
151 79

79 -151
241 151

-241 -151
560 151

560 151
-574 -151

574 151
-81 -151

-81 -151
81 151

149 390
-149 -3

3 -149
570 149

-570 -149
1144 149

-149 1144
77 -1315

-77 1315
-41 -1485

-1485 41
1723 -41

1616 41
-905 -41

-905 -41
414 41

-414 -41
-149 41

LOCAL

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

MOMENTS

MB

323
-32

1406
-1531

1531
-982

-374
762

-762
1150

1150
-372

372
624

624
-210

7162
-7555

993
-303

303
388

-2279
-1552

1552
-4697

-579
501

-501
268

268
-182

182
11

(FT-LB)

MC

3706
-1406

-32
-146

146
-374

982
-1191

1191
-2220

-2220
3055

-3055
3559

3559
-3783

1292
-993

-7555
6244

-6244
2279

388
-552

552
-579

4697
-7771

7771
-549

-549
-395

395
-558

STRESS (PSI
.751M/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.

(I)

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

FLEX. FLEX. CODE
IN OUT AND

PLANE PLANE CLASS

1.000 1.000 B31S7-2
1.000 1.000

4.598 4.598 B31S7-
4.598 4.598

4.598 4.598 B31S72
4.598 4.598

1.000 1.000 B31S73
1.000 1.000

1.000 1.000 131S73
1.000 1.000

4.598 4.598 B31S73
4.598 4.598

4.598 4.598 B31S72
4.598 4.598

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

4.598 4.598 B31S73
4.598 4.598

4.598 4.598 B31S73
4.598 4.598

1.000 1.000 B31S73
1.000 1.000

1.000 1.000 B31S73
1.060 1.000

4.598 4.598 B31S73
4.598 4.598

4.598 4.598 B31S73
4.598 4.598

ri

7,,-



I-I WTO1

ELEMENT TYPE/TITLE
FROM

TO

255 E TNGT
C90

170 TNGT
170A

170A TNGT
170B

170B TNGT
260 B

260 B BEND
260 M

260 M BEND
260 E

260 E TNGT
B90

B97 TNGT
Sol

S01 TNGT
A97"

C97 TNGT
MS2

MS2 TNGT
B97

D97 TNGT
S00

S00 TNGT
C97

A07 TNGT
AR5

B07 TNGT
BR5

C07 TNGT
CR5

D07 TNGT
DR5

STRESSES AND LOCAL FORCES AND MOMENTS MEI01/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 180

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

8ER END ASV

LOCAL FORCES (LB)

FB FC

-149 41
149 -41

0 783
0 -167

167 0
449 0

-449 0
1065 0

1065 0
-808 0

808 0
93 0

93 0
-93 0

-23920 1
23920 -1

-23899 2
23899 -2

115615 -238
-115615 238

113801 252
-113801 -252

26609 -226
-26609 226

26574 -214
-26574 214

0 0
0 0

0 0
0 0

0 0
0 0

0 0
0 0

OF ELEMENT FROM A95A

LOCAL

MA

197
-197

-269
269

-269
269

-269
269

-269
-153

153
-486

486
-486

-34666
34666

-36608
36608

-1853
1853

-38692
38692

-18168
18168

-35490
35490

0
0

0
0

0
0

0
0

TO ASV ,

MOMENTS (FT-LB)

MB MC

11 -558
-44 433

161 -485
-2517 486

-486 -2517
486 1815

-486 -1815
486 -1946

486 -1946
-534 3317

534 -3317
-269 3865

-269 3865
270 -3608

-9242 51893
9240 -129634

-7507 129211
7500 -212960

-7879 78404
8654 297343

10800 294750
-11563 49905

-7749 244521
8485 -158040

-6815 155154
7570 -61494

0 0
0 0

0 0
0 0

0 0
0 0

0 0
0 0

MAX. STRESS (PSI

STRESS (PSI ) STRESS
.751M/Z INT.FAC.

(I)

69. 1.000
61. 1.871

59. 1.461
299. 1.000

299. 1.000
220. 1.000

220. 1.000
235. 1.000

314. 1.782
522. 1.782

522. 1.782
606. 1.782

453. 1.000
469. 1.871

228. 1.000
486. 1.000

486. 1.000
781. 1.000

285. 1.000
1074. 1.000

1074. 1.000
232. 1.000

886. 1.000
575. 1.000

575. 1.000
258. 1.000

0. 7.400
0. 1.000

0. 7.400
0. 1.000

0. 7.400
0. 1.000

0. 7.400
0. 1.000

IS 2506.

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

!7

FLEX. CODE
OUT AND

PLANE CLASS

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 531S73
1.000

1.000 B31S73
1.000

4.598 B31S73
4.598

4.598 B31S73
4.598

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 831S73
1.000

1.000 831S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

I'•|'LC



1-1 WT02 STRESSES AND LOCAL FORCES AND MOMENTS

TITLE U3 MAIN STEAM LINES O/C
PROJECT NUMBER 03-00525
PROBLEM NUMBER 1-1
USER KAZOUN
LOAD CASE WT02

MEI1O/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 220

ELEMENT TYPE/TITLE
FROM

TO

A05 TNGT
A06

A06 TNGT
A07

A07 TNGT
A07A

A07A TNGT
A07B

A07B TNGT
A10 B

A10 B BEND
A3. M

A1O M BEND
A10 E

A10 E TNGT
A15

A15 TNGT
Al5A

A15A TNGT
Al5B

A15B TNGT
A15C

A35C TNGT
A20

A20 TNGT
A25

A25 TNGT
A30 B

A30 B BEND
A30 M

LOCAL FORCES (LB) LOCAL MOMENTS (FT-LB)

FA

4
-4

4
-4

1943
-768

768
407

-407
1583

-1583
1629

-1629
-4

4
-4

4
-4

4
-4

4
-4

4
-4

4
-4

4
-4

4
-9

FB

-10129
8804

1271
-3495

4
-4

4
-4

4
-4

4
-1634

1634
-3032

3032
-3588

-4670
2486

-2486
302

-302
-1881

1881
-4065

-1910
1311

-1311
601

9

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

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
0

0
-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/Z

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.
50.

STRESS
INT. FAC.

(I)

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

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

2.356
2.356

FLEX.
IN

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

71

FLEX. CODE
OUT AND

PLANE CLASS

1.000 B31S71
1.000

1.000 B31S71
1.000

1.000 B31S71
1.000

1.000 B31S71
1.000

1.000 B31S7.
1.000

6.986 B31S7-
6.986

6.986 B31S7-!
6.986

1.000 B31S7_=
1.000

1.000 B31S751
1.000

1.000 B31S7-1
1.000

1.000 B31S7-
1.000

1.000 B31S7_=
1.000

1.000 B31S73
1.000

1.000 B31S72
1.000

6.986 B31S73
6.986-3 124
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ELEMENT TYPE/TITLE
FROM

TO

A30 M BEND
A30 E

A30 E TNGT
A35

A35 TNGT
A35A

A35A TNGTA35SB

A35B TNGT
A40

A40 TNGT
A40A

A40A TNGT
A40B

A40B TNGT
A40C

A40C TNGT
A40D

A40D TNGT
A40E

A40E TNGT
A45

A45 TNGT
A45A

A45A TNGT
A45B

A45B TNGT
A45C

A45C TNGT
A45D

A45D TNGT
A45E

A45E TNGT
AS0

FA

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

9
-9

9
-9

9
-9

LOCAL FORCES (LB)

FB FC

3 -124
4 848

-848 4
1804 -4

357 4
902 -4

-902 4
2161 -4

-2161 4
3420 -4

5113 4
-3322 -4

3322 4
-1532 -4

1532 4
258 -4

-258 4
2048 -4

-2048 4
3839 -4

-3839 4
5629 -4

5315 4
-3521 -4

3521 4
-1727 -4

1727 4
67 -4

-67 4
1861 -4

-1861 4
3656 -4

-3656 4
5450 -4

LOCAL

MA

-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

MOMENTS

MB

-183
527

-37
24

-24
7

-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

(FT-LB)

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
-37675

STRESS (PSI
.751M/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.

STRESS
INT. FAC.

(I)

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

1.000
1.000

1.000
1.000

1.000
1.000

1.000
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

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

FLEX. CODE
OUT AND

PLANE CLASS

6.986 B31S73
6.986

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000
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ELEMENT TYPE/TITLE
FROM

TO

ASO TNGT
AS0A

ASOA TNGT
A50B

A50B TNGT
A50C

A50C TNGT
A50D

A50D TNGT
ASE

A50E TNGT
A55

A55 TNGT
Af 0

A60 ThGT
A65 B

A65 B BEND
A65 M

A65 M BEND
A65 E

A65 E TNGT
A65A

A•SA TNGT
A7 0

A70 TNGT
AIDA

A70A TNGT
ATOB

A70B TNGT
A70C

A7OC TNGT
A7OD

A70D TNGT
A7 5

FA

9
-9

9
-9

9
-9

9
-9

9
-9

9
-9

9
-9

9
-9

9
-9

9
-4

4
-4

4
-4

4
-4

4
-4

4
-4

4
-4

4
-4

LOCAL FORCES (LB)

FB FC

5902 4
-4109 -4

4109 4
-2316 -4

2316 4
-522 -4

522 4
1271 -4

-1271 4
3064 -4

-3064 4
4857 -4

3310 4
-1447 -4

1447 4
239 -4

4 239
3 -964

-3 964
9 -1689

1689 9
-2785 -9

2785 9
-3882 -9

-5094 9
3324 -9

-3324 9
1554 -9

-1554 9
-216 -9

216 9
-1986 -9

1986 9
-3756 -9

LOCAL

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

MOMENTS

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

(FT-LB)

MC

37675
-6061

6061
14226

-14226
23188

-23188
20825

-20825
7135

-7135
-17880

17880
-2273

2273
1311

-511
512

-512
496

-5022
13661

-13661
26534

-26534
294

-294
-14911

14911
-19080

19080
-12216

12216
5685

STRESS (PSI
.751M/Z

966.
159.

159.
366.

366.
595.

595.
535.

535.
186.

186.
460.

460.
68.

68.
48.

85.
90.

90.
235.

133.
352.

352.
681.

681.
33.

33.
383.

383.
490.

490.
315.

315.
149.

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

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

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

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

FLEX. CODE
OUT AND

PLANE CLASS

1.000 B31S7_1
1.000

1.000 B31S7-
1.000

1.000 B31S7-
1.000

1.000 B31S7=
1.000

1.000 B31S7_1
1.000

1.000 B31S73
1.000

1.000 B31S721
1.000

1.000 B31S7_3
1. 000

6.986 B31S73
6.986

6.986 B31S73
6.986

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000
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ELEMENT TYPE/TITLE
FROM

TO

A75 TNGT
A75A

A75A TNGT
A75B

A75B TNGT
A75C

A75C TNGT
AS0

A80 TNGT
A80A

A80A TNGT
A85

A85 TNGT
A88 B

A88 B BEND
A88 M

A88 M BEND
A88 E

A88 E TNGT
A90

A90 TNGT
A90A

A90A TNGT
A95

A95 TNGT
A95A

A95A TNGT
ASV

ASV TNGT
A97

A97 TNGT
MS1

MS 1 TNGT
S02

FA

4
-4

4
-4

4
-4

4
-4

4
-4

4
-4

4
-4

4
3

-3
9

-9
9

-60
60

-60
60

-60
60

-60
60

-60
60

0
0

0
0

LOCAL FORCES (LB)

FB

-3690
1973

-1973
257

-257
-1460

1460
-3177

-1019
-823

823
-2664

-2646
2307

-9 -23
9 15

-9 -15
4 8

-858
396

-882
-1293 -

1293
-3467 -

-2056
859 -

-859
-338 -

338
-1475 -

72 364

-73393

-142
0

FC

9
-9

9
-9

9
-9

9
-9

9
-9

9
-9

9
-9

07
82

82
58

4
-4

60
60

60
60

60
60

60
60

60
60

0
0

0
0

LOCAL

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

0
0

0
0

MOMENTS

MB

-163
111

59

-59
8

-8
-44

44
-100

100
-155

155
-165

7197
167

-167
5677

206
-212

-483
21

-21
-441

441
-696

696
-950

950
-1191

0
0

0
0

(FT-LB)

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

-7085
10710

264149
36

-36
0

STRESS (PSI
.751M/Z

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.

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

2.356
2.356

2.356
2.356

1.000
1.871

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
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

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

FLEX. CODE
OUT AND

PLANE CLASS

1.000 B31S71
1.000

1.000 B31S71
1.000

1.000 B31S7-
1.000

1.000 B31S72
1.000

1.000 B31S72
1.000

1.000 B31S72
1.000

1.000 B31S7.•
1.000

6.986 B31S72
6.986

6.986 B31S73
6.986

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000
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ELEMENT TYPE/TITLE
FROM

TO

A97 TNGT
GAl

GAl TNGT
CVI

GAl TNGT
GAlA

GAlA TNGT
GAlB

GAIB TNGT
GA2 B

GA2 B BEND
GA2 M

GA2 M BEND
GA2 E

GA2 E TNGT
GA2A

GA2A TNGT
GA2B

GA2B TNGT
GA2C

GA2C TNGT
GA2D

GA2D TNGT
GA2E

GA2E TNGT
GA4 B

GA4 B BEND
GA4 M

GA4 M BEND
GA4 E

GA4 E TNGT
GA4 A

GA4A TNGT
GA4 B

LOCAL FORCES

FA FB

-15335 -12378
12877 10364

0 42699
0 -43472

-14528 -244
12363 244

-12363 -244
10198 244

-10198 -244
8033 244

-8033 -152
5032 -4816

-5032 4816
152 -5894

-152 -5894
152 4016

-152 -4016
152 2139

-152 -2139
152 262

-152 -262
152 -1616

-152 1616
152 -3493

-152 3493
152 -5370

-152 -5370
4662 4446

-4662 -4446
7510 -152

-7510 244
9711 -244

-9711 244
11913 -244

(LB)

FC

244
-244

0
0

143
-143

143
-143

143
-143

-238
238

-238
238

238
-238

238
-238

238
-238

238
-238

238
-238

238
-238

-238
238

-238
238

143
-143

143
-143

LOCAL

MA

-1164
1164

0
0

-4998
4998

-4998
4998

-4998
4998

-4998
3125

-3125
-90

90
-90

90
-90

90
-90

90
-90

90
-90

90
-90

90
2111

-2111
3564

-3564
3564

-3564
3564

MOMENTS

MB

-9190
6466

0
0

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

(FT-LB)

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
.751M/Z

190.
662.

774.
0.

315.
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.

STRESS
INT. FAC.

(I)

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

FLEX.
IN

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. 6?2
5. 622

5.622
5.622

1.000
1.000

1.000
1.000

71

No

LA

FLEX. CODE
OUT AND

PLANE CLASS

1.000 B31S7.
1.000

1.000 831S7
1.000

1.000 B31S7.
1.000

1.000 831S7:
1.000

1.000 B31S7:
1.000

5.622 B31S7'
5.622

5.622 B31S7;
5.622

1.000 B31S7:
1.000

1.000 B31S7:
1.000

1.000 B31S72
1.000

1.000 B31S7:
1.000

1.000 B31S7:
1.000

1.000 B31S7:
1.000

5.622 B31S7'
5.622

5.622 B31S7:
5.622

1.000 B31S7'
1.000

1.000 B31S7:
1.000



1-1 WT02

ELEMENT TYPE/TITLE
FROM

TO

GA4B TNGT
GA4C

GA4C TNGT
GA4D

GA4D 'TNGT
GA4E

GA4E TNGT
GA4F

GA4 F TNGT
GA4G

GA4G TNGT
GAS B

GA5 B BEND
GAS M

GAS M BEND
GAS E

GA5 E TNGT
GA6

B05 TNGT
B06

B06 TNGT
B07

B07 TNGT
B07A

B07A TNGT
BO7B

B07B TNGT
B10 B

B10 B BEND
B10 M

B10 M BEND
B10 E

B10 E TNGT
BI5
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FA

-11913
14114

-14114
16315

-16315
18517

-18517
20718

-20718
22919

-22919
25121

-25121
18440

-18440
244

-244
244

5
-5

5
-5

1547
-371

371
804

-804
1979

-1979
1908

-1908
-5

5
-5

LOCAL FORCES (LB)

FB FC.

244 143
-244 -143

244 143
-244 -143

244 143
-244 -143

244 143
-244 -143

244 143
-244 -143

244 143
-244 -143

-244 -143
-18095 143

18095 -143
-26547 143

-26547 143
26807 -143

-10371 13
9046 -13

1029 13
-3253 -13

5 13
-5 -13

5 13
-5 -13

5 13
-5 -13

5 13
-1915 -13

1915 13
-3428 -13

3428 13
-3988 -13

LOCAL MOMENTS (FT-LB)

MA

-3564
3564

-3564
3564

-3564
3564

-3564
3564

-3564
3564

-3564
3564

-3564
-2

2
-3371

3371
-3371

-226
226

-226
226

482
-482

482
-482

482
-482

482
-312

312
14

-14
14

MB

-8575
7764

-7164
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
.751M/Z

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.

(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

2.670
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

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

8.433
8.433

8.433
8.433

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

1.0

FLEX. CODE
OUT AND

PLANE CLASS

1.000 B31S7"
1.000

1.000 B31s7-
1.000

1.000 B31S7"
1.000

1.000 B31S7:
1.000

1.000 B31S7"
1.000

1.000 B31S7"
1.000

8.433 B31S7.
8.433

8.433 B31S7"
8.433

1.000 B31S7.
1.000

1.000 B31S71
1.000

1.000 B31S7."
1.000

1.000 B31S7l
1.000

1.000 B31S71
1.000

1.000 B31S7_
1.000

6.986 B31S7:
6.986

6.986 B31S7.1
6.986

1.000 B31S7-
1.000

r)
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ELEMENT TYPE/TITLE
FROM

TO

BI5 TNGT
BI5A

BISA TNGT
B15B

B15B TNGT
BIsC

B15C TNGT
B20

B20 TNGT
B25

B25 TNGT
B30 B

B30 B BEND
R 3 M

B30 M BEND
B30 E

B30 E TNGT
B30A

B30A TNGT
B35

R35 TNGT
B35A

B35A TNGT
B40

R40 TNGT
B40A

B40A TNGT
B40B

B40B TNGT
B40C

B40C TNGT
B40D

B40D TNGT
B40E

FA

5
-5

5
-5

5
-5

5
-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

LOCAL FORCES

FB

-4262
-2043

-2043
-175

175
-2394

2394

-4612

-3638
1881

-1881
1384

13
-6

6
5

-65
887

-887
1708

597
1368

-1368
3333

4825
-3126

3126
-1427

1427
272

-272
1971

-1971
3670

(LB)

FC

13
-13

13
-13

13
-13

13
-13

13
-13

13
-13

1384
-659

659
65

5
-5

5
-5

5
-5

5
-5

5
-5

5
-5

5
-5

5
-5

5
-5

LOCAL

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

MOMENTS

MB

-411
306

-306
200

-200
95

-95
-11

11
-94

94
-118

-2121
-813

813
-1514

-145
130

-130
115

-115
79

-79
43

-43
12

-12
-19

19
-50

50
-80

80
-111

(FT-LB)

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/Z

425.
207.

207.
394.

394.
136.

136.
565.

565.
128.

128.
54.

96.
42.

42.
75.

43.
18.

18.
94.

94.
162.

162.
578.

578.
36.

36.
381.

381.
470.

470.
298.

298.
136.

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

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

FLEX. CODE
OUT AND

PLANE CLASS

1.000 B31S7.
1.000

1.000 B31S7T
1.000

1.000 B31S7.
1.000

1.000 B31S7:
1.000

1.000 B31S7.
1.000

1.000 B31S7.
1.000

6.986 B31S7
6. 986

6.986 B31S7:
6. 986

1.000 B31S7:
1.000

1.000 B31S7:
1.000

1.000 B31S7:
1.000

1.000 B31S7:
1.000

1.000 B31S7:
1.000

1.000 B31S7:
1.000

1.000 B31S7
1.000

1.000 B31S7
1.000

1.000 B31IS7
1.000
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ELEMENT TYPE/TITLE
FROM

TO

B40E TNGT
B45

B45 TNGT
B45A

B45A TNGT
B45B

B45B TNGT
B45C

B45C TNGT
B45D

B45D TNGT
B45E

B45E TNGT
B50

Bso TNGT
B50A

B50A TNGT
B50B

B50B TNGT
B50C

B50C TNGT
BSOD

B50D TNGT
B50E

B50E TNGT
B5 5

B55 TNGT
B60

B60 TNGT
B65 B

B65 B BEND
B65 M

B65 M BEND
B65 E
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LOCAL FORCES

FA FB

13 -3670
-13 5369

13 5142
-13 -3348

13 3348
-13 -1555

13 1555
-13 239

13 -239
-13 2033

13 -2033
-13 3826

13 -3826.
-13 5620

13 6326
-13 -4533

13 4533
-13 -2740

13 2740
-13 -946

13 946
-13 847

13 -847
-13 2641

13 -2641
-13 4434

13 2625
-13 1033

13 -1033
-13 1583

13 5
-13 6

13 -6
-5 13

(LB)

FC

5
-5

5
-5

5
-5

5
-5

5
-5

5
-5

5
-5

5
-5

5
-5

5
-5

5
-5

5
-5

5
-5

5
-5

5
-5

1583
-2308

2308
-3032

LOCAL

MA

666
-666

666
-666

666
-666

666
-666

666
-666

666
-666

666
-666

666
-666

666
-666

666
-666

666
-666

666
-666

666
-666

666
-666

666
-666

666
-661

661
-4662

MOMENTS

MB

ill
-142

142
-175

175
-208

208
-240

240
-273

273
-306

306
-338

338
-371

371
-404

404
-436

436
-469

469
-502

502
-534

534
-601

601
-611

-2195
-2494

2494
-7478

(FT-LB)

MC

5279
-32327

32327
-5507

5507
9980

-9980
14136

-14136
6959

-6959
-11549

11549
-41389

41389
-7090

7090
15879

-15879
27520

-27520
27832

-27832
16816

-16816
-5530

5530
4729

-4729
2195

-611
610

-610
584

STRESS (PSI
.751M/Z

136.
829.

829.
142.

142.
256.

256.
363.

363.
179.

179.
297.

297.
1061.

1061.
183.

183.
407.

407.
706.

706.
714.

7i4.
432.

432.
143.

143.
123.

123.
61.

107.
120.

120.
400.

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

1.000
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.

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

1.000
1.000

1. 000
1.000

1.000
1.000

1.000
1.000

6.986
6.986

6.986
6.986

>

FLEX. CODE
OUT AND

PLANE CLASS

1.000 B31571
1.000

1.000 B3157:
1.000

1.000 B3157:
1.000

1.000 B31S72
1.000

1.000 B31S7:
1.000

1.000 B31S7:
1.006

1.000 B31S7.
1.000

1.000 B31S7:
1.000

1.000 B31S7:
1.000

1.000 B3157:
1.000

1.000 B31571
1.000

1.000 B31572
1.000

1.000 B3157:
1.000

1.000 B3157:
1.000

1.000 B31S7.
1.000

6.986 B31S7.
6. 986

6.986 B31S7.
6. 986
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ELEMENT TYPE/TITLE
FROM

TO

B65 E TNGT
B70

B70 TNGT
B70A

B70A TNGT
B70B

B70B TNGT
B70C

B70C TNGT
B70D

B70D TNGT
B75

B75 TNGT
B75A

B75A TNGT
B75B

B75B TNGT875C

B75C TNGT
Bso

B8o TNGT
B85 B

B85 B BEND
B85 M

B85 M BEND
B85 E

B85 E TNGT
B90

890 TNGT
B90A

B90A TNGT
B95

B95 TNGT
B95A

FA

5
-5

5
-5

5
-5

5
-5

5
-s

5
-5

5
-5

5
-5

5
-5

5
-5

5
-5

5
6

-6
13

-13
13

25
-25

25
-25

25
-25

LOCAL FORCES (LB)

FB FC

3032 13
-4283 -13

-4105 13
2362 -13

-2362 13
620 -13

-620 13
-1123 -13

1123 13
-2866 -13

2866 13
-4608 -13

-5183 13
3007 -13

-3007 13
830 -13

-830 13
-1346 -13

1346 13
-3522 -13

-2342 13
2012 -13

-13 -2012
13 1287

-13 -1287
5 562

-562 5
101 -5

1647 -34
-3253 34

3253 -34
-4859 34

-772 -34
-425 34

LOCAL

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

MOMENTS

MB

-584
524

-524
441

-441
359

-359
276

-276
193

-193
110

-110
7

-7

-97

97

-200

200

-304
304

-319

3336
4683

-4683
8202

380
-388

576
-385

385
-194

194
-51

(FT-LB)

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/Z

226.
617.

617.
154.

154.
183.

183.
155.

155.
246.

246.
812.

812.
119.

119.
397.

397.
349.

349.
192.

192.
147.

260.
279.

279.
378.

214.
319.

517.
45.

45.
579.

579.
560.

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

1.000
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

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. 00("

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

FLEX. CODE
OUT AND

PLANE CLASS

1.000 B31S77
1.000

1.000 B31S71
1. 000

1.000 B31S71
1.000

1.000 B31S7"
1.000

1.000 B31S7"
1.000

1.000 B31S7"
1.000

1.000 B31S7"
1.000

1.000 B31S7:
1.000

1.000 B31S7T
1-.000

1.000 B31S7:
1.000

1.000 B31S7:
1.000

6.986 B31S7:
6.986

6.986 B31S7.
6.986

1.000 831S7:
1.000

1.000 B31S7:
1.000

1.000 B31S7:
1.000

1.000 B31S7T
1.000



1-1 WT02

ELEMENT TYPE/TITLE
FROM

TO

B95A TNGT
BSV

BSV TNGT
B97

B97 TNGT
GB1

GB1 TNGT
CV2

GB1 TNGT
GBIA

GB1A TNGT
GBIB

GB1B TNGT
GB2 B

GB2 B BEND
GB2 M

GB2 M BEND
GB2 E

GB2 E TNGT
GB2A

GB2A TNGT
GB2B

GB2B TNGT
GB2C

GB2C TNGT
GB2D

GB2D TNGT
GB2E

GB2E TNGT
GB4 B

GB4 B BEND
GB4 M

GB4 M BEND
GB4 E
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LOCAL FORCES

FA FB

25 425
-25 -1623

25 1623
-25 -2759

-16399 -13614
13941 11600

0 41045
0 -41818

-14480 2
12316 -2

-12316 2
10151 -2

-10151 2
7986 -2

-7986 138
4793 -4988

-4793 4988
-138 -5846

138 -5846
-138 3969

138 -3969
-138 2092

138 -2092
-138 215

138 -215
-138 -1662

138 1662
-138 -3539

138 3539
-138 -5416

138 -5416
4489 4684

-4489 -4684
7556 138

(LB)

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

2
-2

2
-2

2
-2

-2
2

-2
2

LOCAL

MA

-1643
1643

-1643
1643

-20
20

0
0

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

MOMENTS

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

(FT-LB)

MC

-21787
26108

-26108
34873

-48908
-91998

1126420

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
.751M/Z

)

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
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.
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

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

FLEX. CODE
OUT AND

PLANE CLASS

1.000 B31S7-
1.000

1.000 B31S72
1.000

1.000 B31S71
1.000

1.000 B31S7"
1.000

1.000 B31S71
1.000

1.000 B31S7"
1.000

1.000 B31S7"
1.000

5.622 B31S7"
5.622

5.622 B31S7"
5.622

1.000 B31S7"
1.000

1.000 B31S7-
1.000

1.000 B3157:
1.000

1.000 B31S7"
1.000

1.000 B31S71
1.000

1.000 B31S7"
1.000

5.622 B31S71
5.622

5.622 B31S7'
5.622



1-1 WT02

ELEMENT TYPE/TITLE
FROM

TO

GB4 E TNGT
GB4A

GB4A TNGT
GB4B

GB41B TNGT
GB4C

GB4C TNGTGB4D

GB4D TNGT
GB4E

GB4E TNGT
GB4 F

GB4F TNGT
GB4G

GB4G TNGT
GB 5

*C05 TNGT
Cn6

C06 TNGT
C07

C07 TNGT
Cn7A

C07A TNGT
C07B

C078 TNGT
CIO p

C10 B BEND
Cd0 M

C10 M BEND
CIO E

C10 E TNGT
C15

C15 TNGT
C15A
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FA

-7556
9291

-9291
11026

-11026
12761

-12761
14497

-14497
16232

-16232
17967

-17967
19702

-19702
714 V7

LOCAL FORCES

FB

-2
2

-2
2

-2
2

-2
2

-2
2

-2
2

-2
2

-2

(LB)

FC

-138
138

-138
138

-138
138

-138
138

-138
138

-138
138

-138
138

-138

LOCAL

MA

-882
882

-882
882

-882
882

-882
882

-882
882

-882
882

-882
882

-882
J

214 17

MOMENTS

MB

-10623
11238

-11238
11854

-11854
12469

-12469
13084

-13084
13699

-13699
14315

-14315
14930

-1493015545

-788
713

-713
586

-296
229

-229
162

-162
94

-94
443

-443
533

-533
501

-501
401

(FT-LB)

MC

695
-705

705
-716

716
-727

727
-737

737
-748

748
-759

759
-769

769
- 780

-29132
-17261

17261
-2315

2315
-2291

2291
-2266

2266
-2242

2242
432

-432
8308

-8308
16252

-16252
-2481

STRESS (PSI
.75IM/Z

)

6
-6

6
-6

1208
-33

33
1143

-1143
2318

-2318
2147

-2147
-6

6
-6

6
-6

-10604
9279

796
-3020

6
-6

6
-6

6
-6

6
-2155

2155
-3767

3767
-4325

-3918
2172

16
-16

16
-16

16
-16

16
-16

16
-16

16
-16

16
-16

16
-16

16
-16

-296
296

-296
296

586
-586

586
-586

586
-586

586
-363

363
42

-42
42

-42
42

182.
193.

193.
203.

203.
214.

214.
224.

224.
235.

235.
245.

245.
256.

256.266.

747.
.443.

443.
342.

342.
61.

61.
60.

60.
59.

105.
32.

32.
377.

213.
417.

417.
64.

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

1.0001.000

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

FLEX.
IN

PLANI

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

6.986
6.986

6.986
6.986

1 .000
1.000

1.000
1.000

FLEX. CODE
OUT AND

PLANE CLASS

1.000 B31S7:
1.000

1.000 B31S7:
1.000

1.000 B31S7
1.000

1.000 B31S7:
1.000

1.000 B31S7:
1.000

1.000 B31S7:
1.000

1.000 B31S7:
1.000

1.000 B31S77
1.000

1.000 B31S7"
1.000

1.000 B31S7-
1.000

1.000 531S7"
1.000

1.000 B31S7:
1.000

1.000 B31S7"
1. 000

6.986 B31S7T
6. 986

6.986 B31S7"
6.986

1.000 531S7=
1.000

1.000 B31S7-
1 .000
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ELEMENT TYPE/TITLE
FROM

TO

C15A TNGT
C15B

C15B TNGT
C15C

C15C TNGT
C15D

C15D TNGT
C20

C20 TNGT
C25

C25 TNGT
C30 B

C30 B BEND
C30 M

C30 M BEND
C30 E

C30 E TNGT
C35

C35 TNGT
C35A

C35A TNGT
C35B

C35B TNGT
C35C

C35C TNGT
C40

C40 TNGT
C40A

C40A TNGT
C40B

C40B TNGT
C40C

C40C TNGT
C40D

FA

6
-6

6
-6

6
-6

6
-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

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

MA

-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

MOMENTS

MB

-401
301

-301
201

-201
101

-101
1

-1
-187

187
-198

-856
-5

5
894

-232
200

-200
163

-163
125

-125
87

-87
49

-49
12

-12
-25

25
-62

62
-99

(Tr-Ls)

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/Z

64.
268.

268.
198.

198.
148.

148.
770.

770.
35.

35.
23.

40.
16.

16.
48.

27.
239.

239.
111.

151.

151.
117.

117.
691.

691.
17.

17.
381.

381.
482.

482.
294.

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

1.0001.000

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

6.986
6. 986

6.986
6.986

1.oo0
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

FLEX. CODE
OUT AND

PLANE CLASS

1.000 B31S7:
1.000

1.000 B31S7:
1.000

1.000 B31S7"
1.000

1.000 B31S7:
1.o00

1.000 B31S7:
1.000

1.000 B31S7-
1.000

6.986 B31S7=
6. 986

6.986 B31S7•
6.986

1.000 B31S7_1
1.000

1.000 B31S73
1.000

1.000 B31S72
1.000

1.000 B31S7-
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

1.000 B31S73
1.000

*1.000 B31S73
1.000

1.000 B31S73
1.000



1-1 WT02

ELEMENT TYPE/TITLE
FROM

TO

C40D TNGT
C40E

C40E TNGT
C45

C45 TNGT
C45A

C45A TNGT
C45B

C45B TNGT
C45C

C45C TNGT
C45D

C45D TNGT
C45E

C45E TNGT
C50

C50 TNGT
C50A

C50A TNGT
C50B

C50B TNGT
C50C

C50C TNGT
C50D

C50D TNGT
C50E

C50E TNGT
C55

C55 TNGT
C60

C60 TNGT
C65 B

C65 B BEND
C65 M
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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
-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

6 -i:
.7

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

268
543

LOCAL

MA

-504
504

-504
504

-504
504

-504
504

-504
504

-504
504

-504
504

-504
504

-504
504

-504
504

-504
504

-504
504

-504
504

-504
504

-504
504

-504
504

-504
-3352

MOMENTS

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

(FT-LB)

MC

-11463
-7161

7.161
-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 (PSI
.75IM/Z

294.
184.

184.
950.

950.
186.

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.

(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

1.000

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.oo0

2.356
2.356

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

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

6.986
6.986

N

FLEX. CODE
OUT AND

PLANE CLASS

1.000 B31S7:
1.000

1.000 B31S7:
1.000

1.000 B31S7:
1.000

1.000 B31S7:
1.000

1.000 B31S7'
1.000

1.000 B31S7"
1.000

1.000 B31S7:
1.000

1.000 831S7'
1.000

1.000 B31S72
1.000

1.000 B31S7-
1.000

1.000 B31S7_=
1.000

1.000 B31S7"
1.000

1.000 B31S7_:
1.000

1.000 B31S7_1
1.000

1.000 B31S7_:
1.000

1.000 B31S73
1.000

6.986 B31S7-1
6.986

p•



1-1 WT02

ELEMENT TYPE/TITLE
FROM

TO

C65 M BEND
C65 E

C65 E TNGT
C65A

C65A TNGT
C70

C70 TNGT
.C70A

C70A TNGT
C70B

C70B TNGT
C70C

C70C TNGT
C75

C75 TNGT
C75A

C75A TNGT
C75B

C75B TNGT
C75C

C75C TNGT
C80

CR0 TNGT
C85 B

CR5 B BEND
C85 M

C85 M BEND
C85 E

C85 E TNGT
C90

C90 TNGT
C95

C95 TNGT
C(96
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FA

16
-6

6
-6

6
-6

6
-6

6
-6

6
-6

6
-6

6
-6

6
-6

6
-6

6
-6

6
-6

6
7

-7
16

-16
16

37
-37

37
-37

LOCAL FORCES

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
6

280
-741

1101
-3196

-1526
-603

(LB)

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

LOCAL

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

MOMENTS

MB

3002
616

-608
547

-547.486

-486
390

-390
294

-294
198

-198
102

-102
3

-3
-95

95
-193

193
-291

291
-311

472
4453

-4453
5013

383
-392

67
-486

486
-912

(FT-LB)

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/Z

206.
195.

1i0.
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.

(I)

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

i.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

FLEX. CODE
OUT AND

PLANE CLASS

6.986 B31S7
6.986

1.000 B31S7.
1.000

1.000 B31S7;
1.000

1.000 B31S7:
1.000

1.000 B31S7:
1.000

1.000 B31S7;
1.000

1.000 B31S7T
*1. 000

1.000 B31S7.
1.000

1.000 B31S7.
1.000

1.000 B31S7.
1.000

1.000 B31S7:
1.000

1.000 B31S7:
1.000

6.986 B31S7.
6.986

6.986 B31ST
6.986

1.000 B31S7:
1.000

1.000 B31S7:
1.000

1.000 B31S7:
1.000
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ELEMENT TYPE/TITLE
FROM

TO

C96 TNGT
csv

CSV TNGT
C97

C97 TNGT
GC1

GCI TNGT
CV3

GCI TNGT
GCIA

GC1A TNGT
GCIB

GCIB TNGT
GC2 B

GC2 B BEND
GC2 M

GC2 M BEND
GC2 E

GC2 E TNGT
GC2A

GC2AA TNGT
GC2B

GC2B TNGT
GC2C

GC2C TNGT
GC2D

GC2D TNGT
GC2E

GC2E TNGT
GC4 B

.GC4 B BEND
GC4 M

GC4 M BEND
GC4 E

FA

37
-37

37
-37

-15975
13517

0
0

-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 FC

603 57
-958 -57

958 57
-2095 -57

-13234 26
11220 -26

41613 0
-42386 0

-26 -113
26 113

-26 -113
26 113

-26 -113
26 113

114 -22
-4970 22

4970 -22
-5845 22

-5845 22
3968 -22

-3968 22
2091 -22

-2091 22
214 -22

-214 22
-1663 -22

1663 22
-3540 -22

3540 22
-5417 -22

-5417 -22
4668 22

-4668 -22
114 22

LOCAL

MA

-2774
2774

-2774
2774

1080
-1080

0
0

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

MOMENTS

MB

912
-983

983
-1211

-1058
769

0
0

20367
-19737

19737
-19106

19106
-18476

205
156

-156
425

425
-530

530
-636

636
-741

741
-847

847
-953

953
-1058

-1058
893

-893
205

(FT-LB)

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
.751M/Z

149.
171.

24.
45.

283.
620.

755.
0.

349.
338.

338.
327.

327.
316.

483.
281.

281.
133.

87.
491.

491.
741.

741.
836.

836.
776.

776.
562.

562.
193.

296.
96.

96.
284.

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

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.
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

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

5~.6

FLEX. CODE
OUT AND

PLANE CLASS

1.000 B31S7.
1.000

1.000 B31S7"
1.000

1.000 B31S7:
1.000

1.000 B31S7"
1.000

1.000 B31S7:
1.000

1.000 B31S7:
1.000

1.000 B31S7.
1.000

5.622 B31S7.
5.622

5.622 B31S7T
5.622

1.000 B31S7"
1.000

1.000 B31S7"
1.000

1.000 B31S7"
1.000

1.000 B31S7.
1.000

1.000 B31S71
1.000

1.000 B31S7:
1.000

5.622 B31S7"
5.622

5.622 B31S7"
5.622
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ELEMENT TYPE/TITLE
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LOCAL FORCES (LB)
FROM

TO

GC4 E
GC4A

GC4A
GC4B

GC4B
GC4 C

GC4C
GC4D

GC4D
GC4 E

GC4 E
GC4 F

GC4 F
GC4G

GC4G
GC5

D05
D n6

DOg6
D07

D07
DO7A

DO 7A
D07B

D07B
DIO B

DI0 B
DIO M

D10 M
DI0 E

DiO E
D1S

Di5
D15A

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

BEND

BEND

TNGT

TNGT

FA

-7557
9292

-9292
11027

-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

FB

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

LOCAL

MA

-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

MOMENTS

MB

-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

(FT-LB)

MC

-580
696

-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.

(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

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

1.000
1.000

1.000
1.000

6. 986
6. 986

6. 986
6. 986

1.000
1.000

i.cooo
1.000

FLEX. CODE
OUT AND

PLANE CLASS

1.000 B31S7
1.000

1.000 B31S7
1.000

1.000 B31S7
1.000

1.000 B31S7
1.000

1.000 B31S7
1.000

1.000 B31S7
1.000

1.000 B31S7
1.000

1.000 B31S7
1.000

1.000 B31S7
1.000

1.000 B31S7
1.000

1.000 B31S7
1.000

1.000 B31S7
1.000

1.000 B31S7
1.000

6.986 B31S7
6.986

6.986 B31S7
6.986

1.000 B31S7
1.000

1.000 B31S7
1.000

,,)

!
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ELEMENT TYPE/TITLE
FROM

TO

DI5A TNGT
D15B

D15B TNGT
DI5C

DI5C TNGT
D20

D20 TNGT
D20A

D20A TNGT
D25

D25 TNGT
D30 B

D30 B BEND
D30 M

D30 M BEND
D30 E

D30 E TNGT
D30A

D30A TNGT
D33

D33 TNGT
D35

D35 TNGT
D35A

D35A TNGT
D35B

D35B TNGT
D35C

D35C TNGT
D40

D40 TNGT
D40A

D40A TNGT
D40B

STRESSES AND LOCAL FORCES AND MOMENTS ME011/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 236

FA

i0
-10

10
-10

10
-10

10
-10

10
-10

10
-10

10
-31

31
-35

35
-35

35
-35

35
-35

35
-35

35
-35

35
-35

35
-35

35
-35

35
-35

LOCAL FORCES (LB)

FB

-1821
-362 -

362
-2545 -

2545
-4729 -

-2882
704 -

-704
-1502 -

-4232
4043 -

35 40
-17 -33

17 33
10 -25

2594
-1402 -

1402
-210

210
1198 -

1666
121 -

-121
1908 -

-1908
3695 -

-3695
5482 -

5333
-3536

3536
-1739 -

FC

35
35

35
35

35
35

35
35

35
35

35
35

'43
18

i8
94

10
10

10
-10

10
-10

10
-10

10
-10

10
10

10
-10

10
-10

10
-10

LOCAL

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

MOMENTS

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

(FT-LB)

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
.751M/Z

)

224.
359.

359.
112.

112.
664.

664.
319.

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.

(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

1.600
1.000

1.000
1.000

1.0001.000

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

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

-J

FLEX. CODE
OUT AND

PLANE CLASS

1.000 B31S7t
1.000

1.000 B31S7.
1.000

1.000 B31S7;
1.000

1.000 B31S7:
1.000

1.000 B31S7:
1.000

1.000 B31S7
1.000

6.986 B31S7
6.986

6.986 831S7
6.986

1.000 B31S7
1.000

1.000 B31S7.
1.000

1.000 B31S7.
1.000

1.000 B31S7
1.000

1.000 B31S7.
1.000

1.000 B31S7.
1.000

1.000 B31S7T
1.000

1.000 B31S7.
1.000

1.000 B31S7T
1.000
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ELEMENT TYPE/TITLE
FROM

TO

D40B TNGT
D40C

D40C TNGT
D40D

D40D TNGT
N4OE

D40E TNGT
D45

D45 TNGT
D45A

D45A TNGT
D45B

D45B TNGT
D45C

D45C TNGT
P45D

D45D TNGT
D45E

D45E TNGT
D50

D50 TNGT
DSOA

D50A TNGT
pS OB

DSOB TNGT
DO5c

DSOC TNGT
DSOD

DSOD TNGT
D50E

D50E TNGT
D55

D55 TNGT
DDrs

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 FC

1739 10
59 -10

-59 10
1856 -10

-1856 10
3654 -10

-3654 10
5451 -10

5393 10
-3599 -10

3599 10
-1805 -10

1805 10
-11 -10

11 10
1783 -10

-1783 10
3577 -10

-3577 10
5371 -10

5987 10
-4384 -10

4384 10
-2781 -10

2781 10
-1178 -10

1178 10
424 -10

-424 10
2027 -10

-2027 10
3630 -10

-3630 10
4776 -10

LOCAL

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

MOMENTS

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

(FT-LB)

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
5837

-5837
-11130

STRESS (PSI
.751M/Z

)

321.
457.

457.
302.

302.
147.

147.
885.

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.

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

FLEX. FLEX. CODE
IN OUT AND

PLANE PLANE CLASS

1.000 1.000 B3157
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 B3157
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 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 B3157
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 B3157
1.000 1.000

1.000 1.000 B3157
1.000 1.000

1.000 1.000 B31S7
1.000 1.000

71
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ELEMENT TYPE/TITLE
FROM

TO

D60 TNGT
D65 B

D65 B BEND
D65 M

D65 M BEND
D65 E

D65 E TNGT
D65A

D65A TNGT
D70

D70 TNGT
D70A

D70A TNGT
D70B

D70B TNGT
D70C

D70C TNGT
D75

D75 TNGT
D75A

D75A TNGT
D75B

D75B TNGT
D80

D80 TNGT
D85 B

D85 B BEND
D85 M

D85 M BEND
D85 E

D85 E TNGT
D90

D90 TNGT
D95
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FA

35
-35

35
-31

31
-10

10
-10

10
-10
. 10
-10

10
-10

10
-10

10
-10

10
-10

10
-10

10
-10

10
-10

10
17

-17
35

-35
35

-75
75

LOCAL FORCES

FB

1797
-1659

10
17

-17
35

-210
-394

394
-997

-3221
1748

-1748
276

-276
-1196

1196
-2669

-2256
515

-515
-1226

1226
-2968

-94
-717

-35
31

-31
10

2166
-2627

4352
-5306

(LB)

FC

10
-10

-1659
934

-934
210

35
-35

35
-35

35
-35

35
-35

35
-35

35
-35

35
-35

35
-35

35
-35

35
-35

717
-1441

1441
-2166

10
-10

-59
59

LOCAL

MA

-807
807

-807
-5363

5363
-6612

6612
-6612

6612
-6612

6612
-6612

6612
-6612

6612
-6612

6612
-6612

6612
-6612

6612
-6612

6612
-6612

6612
-6612

6612
-6863

6863
-5837

5837
-5837

3953
-3953

MOMENTS

MB

964
-969

10293
-4914

4914
1586

-888
815

-815
742

-742.563

-563
384

-384
205

-205
25

-25
-186

186
-398

398
-610

610
-708

1796
880

-880
1284

853
-869

1290
-1093

(FT - LB)

MC

11130
-10293

-969
958

-958
888

1586
-1391

1391
86

-86
-12800

12800
-18049

18049
-15663

15663
-5640

5640
-14139

14139
-11957

11957
907

-907
1796

708
-797

797
-853

1284
2611

2597
13625

STRESS (PSI
.75IM/Z

)

287.
266.

470.
332.

332.
311.

176.
174.

174.
171.

171.
370.

370.
493.

493.
436.

436.
223.

223.
400.

400.
350.

350.
172.

172.
177.

312.
315.

315.
273.

155.
232.

176.
365.

STRESS
INT. FAC.

(i)

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

i.00o
1.000

1.000
1.000

2.356
2.356

2.356
2.356

1.000
1.871

1.871
1.000

FLEX.
IN

PLANE

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

1.000
1.000

6.986
6.986

6.986
6.986

1.000
1.000

1.000
1.000

FLEX. CODE
OUT AND

PLANE CLASS

1.000 B31S7
1.000

6.986 B31S7
6.986

6.986 B31S7
6.986

1.000 B31S7
1.000

1.000 B31S7
1.000

1.000 B31S7
1.000

1.000 B31S7
1.000

1.000 B31S7
1.000

1.000 B31S7
1.000

1.000 B31S7
1.000

1.000 B31S7
1.000

1.000 B31S7
1.000

1.000 B31S7
1.000

6.986 B31S7
6.986

6.986 B31S7
6.986

1.000 B31S7
1.000

1.000 B31S7
1.000

~3~'
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ELEMENT TYPE/TITLE
FROM

TO

D95 TNGT
D96

D96 TNGT
DSV

DSV TNGT
D97

D97 TNGT
MS4

D97 TNGT
GD1

GD1 TNGT
CV4

GD1 TNGT
GDIA

GD1A TNGT
GDIB

GDIB TNGT
GD2 B

GD2 B BEND
-D2 M

GD2 M BEND
GD2 E

GD2 E TNGT
GD2A

GD2A TNGT
GD2B

GD2B TNGT
GD2C

GD2C TNGT
GP2 D

GD2D TNGT
GD2E

GD2E TNGT
GD4 B

LOCAL FORCES

FA FB

-75 163
75 -2261

-75 2261
75 -2545

-75 2545
75 -3682

0 -76966
0 77996

-16145 -12994
13687 10980

0 41659
0 -42432

-14505 242
12340 -242

-12340 242
10175 -242

-10175 242
8010 -242

-8010 -190
5042 -4773

-5042 4773
190 -5870

-190 -5870
190 3993

-190 -3993
190 2116

-190 -2116
190 239

-190 -239
190 -1639

-190 1639
190 -3516

-190 3516
190 -5393

(LB)

FC

-59
59

-59
59

-59
59

0
0

-242
242

0
0

181
-181

181
-181

181
-181

236
-236

236
-236

-236
236

-236
236

-236
236

-236
236

-236
236

-236
236

LOCAL

MA

3953
-3953

3953
-3953

3953
-3953

0*
0

2075
-2075

0
0

6230
-6230

6230
-6230

6230
-6230

6230
-3934

3934
183

-183
183

-183
183

-183
183

-183
183

-183
183

-183
183

MOMENTS

MB

1093
-660

660
-601

601
-367

0
0

10008
-7298

0
0

16516
-17521

17521
-18526

18526
-19531

-1008
4535

-4535
5405

5405-
-4269

4269
-3132

3132
-1996

1996
-859

859
277

-277
1414

(FT-LB)

MC

-13625
22583

-22583
24986

-24986
37440

-280870
0

-36180
-97795

114311
0

4330
-2981

2981
-1632

1632
-283

19508
-12489

12489
3097

3097
-26885

26885
-41619

41619
-47297

47297
-43920

43920
-31488

31488
-10001

STRESS (PSI
.75IM/Z

365.
588.

588.
649.

91.
136.

1014.
0.

248.
648.

755.
0.

310.
322.

322.
335.

335.
350.

535.
362.

•362.
163.

106.
465.

465.
713.

713.
809.

809.
750.

750.
538.

538.
173.

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

1.000
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

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

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

N

FLEX. CODE
OUT AND

PLANE CLASS

1.000 B31S7_1
1.000

1.000 B31S7"
1.000

1.000 B31S7.
1.000

1.000 B31S72
1.000

1.000 B31S71
1.000

1.000 B31S7:
1.000

1.000 B31S7:
1.000

1.000 B31S72
1.000

1.000 B31S7:
1.000

5.622 B31S7Z
5.622

5.622 B31S7:
5.622

1.000 B31S7.
1.000

1.000 B31S7:
1.000

1.000 B31S7:
1.000

1.000 B31S7:
1. 000

1.000 B31S71
1.000

1.000 B31S7:
1.000
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ELEMENT TYPE/TITLE
FROM

TO

GD4 B BEND
GD4 M

GD4 M BEND
GD4 E

GD4 E TNGT
GD4A

GD4A TNGT
GD4B

GD4B TNGT
GD4C

GD4C TNGT
GD4D

GD4D TNGT
GD4 E

GD4E TNGT
GD4 F

GD4F TNGT
GD4G

GD4G TNGT
GD5 B

GD5 B BEND
GD5 M

GD5 M BEND
GD5 E

GD5 E TNGT
GD6

A90 TNGT
105 B

105 B BEND
105 M

105 M BEND
105 E

105 E TNGT
105A

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

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

930
-1356

(LB)

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

LOCAL

MA

-183
-1112

1112
-2239

2239
-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

MOMENTS

MB

1414
-1712

1712
-1008

-10963
9941

-9941
8919

-8919
7897

-7897
6875

-6875
5853

-5853
4830

-4830
3808

-3808
2786

-2786
3255

-3255
1817

-1817
1697

-700
747

-747
107

-107
-596

596
-402

(FT-LB)

MC

-10001
-4404

4404
-10933

602
-1973

1973
-3345

3345
-4716

4716
-6088

6088
-7460

7460
-8831

8831
-10203

10203
-11574

11574
5531

-5531
48648

-48648
66448

1223
-1180

1180
-757

757
321

-321
4251

STRESS (PSI
.75IM/Z

264.
127.

127.
293.

191.
177.

177.
167.

167.
162.

162.
161.

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.

(I)

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

1.000
1.000

1.000
1.000

2.670
2.670

2.670
2.670

1.000
1.000

1.871
1.000

1.782
1.782

1.782
1.782

1.000
1.000

FLEX.
IN

PLANE

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

1.000
1.000

*1. 000
1 .000

8.433
8.433

8.433
8.433

1.000
1.000

1.000
1.000

4.598
4.598

4.598
4.598

1.000
1.000

-,3

FLEX. CODE
OUT AND

PLANE CLASS

5.622 B31S7ý
5.622

5.622 B31S72
5.622

1.000 B31S7:
1.000

1.000 B31S72
1.000

1.000 B31S7:
1.000

1.000 B31S7:
1.000

1.000 B31S7:
1.000

1.000 B31S7:
1.000

1.000 B31S7•
1.000

1.000-B31S7:
1.000

8.433 B31S7:
8.433

8.433 B31S7:
8.433

1.000 B31S71
1.000

1.000 B31S7:
1.000

4.598 B31S7:
4.598

4.598 B31S7:
4.598

1.000 B31S7:
1.000
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ELEMENT TYPE/TITLE
FROM

TO

105A TNGT
110

110 TNGT
11OA

1I1A TNGT
115

115 TNGT
115A

115A TNGT
115B

115B TNGT
120

]20 TNGT
1 20A

120A TNGT
]2nB

120B TNGT
12nC

120C TNGT
125

325 TNGT
130 B

130 B BEND
1I0 M

130 M BEND
130 E

130 E TNGT
133 B

133 B BEND
133 M

133 M BEND
135

135 TNGT
]40

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
1

-1

-75

75
-107

107
-107

LOCAL FORCES

FB

1356
-1783

-1404
754

-56
56

1
-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

(LB)

FC

-56
56

-56
56

754
-104

-102
1148

1
-1

1
-1

1
-1

1
-1

1
-1

1
-1

1
-1

-1345
1004

-1004
663

-107
107

-518
290

-290
63

1
-1

LOCAL

MA

-846
846

-846
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

MOMENTS

MB

402
-208

208
88

-3995
1749

9309
-5922

66
-73

73
-79

79
-86

86
-92

92
-98

98
-105

105
-109

-977
1737

-1737
908

-130
211

-1350
-1060

1060
-3103

374
-374

(FT-LB)

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
-1350

-211
325

-325
374

3103
-3093

STRESS (PSI
.75IM/Z

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.

(I)

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

Z,

FLEX. CODE
OUT AND

PLANE CLASS

1.000 B31S7:
1.000

1.000 B31S7:
1.000

1.000 B31S7:
1.000

1.000 B31S7:
1.000

1.000 B31S7.
1.000

1.000 B31S7:
1.000

1.000 B31S7:
1 .000

1.000 B31S7ý
1.000

1.000 B31S7:
1.000

1.000 B31S7:
1.000

1.000 B31S7:
1. 000

4.747 B31S7'
4.747

4.747 B31S7:
4.747

1.000 B31S7:
1.000

7.121 B31S7:
7.121

7.121 B31S7'
7.121

1.000 B31S7"
1.000

-. 1
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ELEMENT TYPE/TITLE
FROM

TO

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
165B

165B TNGT
165C

165C TNGT
170

170 TNGT
175

175 TNGT
180
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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 FC

15 1
130 -1

-130 1
8881 -1

17928 1
20093 -1

9945 1
-1194 -1

1194 1
-1137 -1

649 -933
-499 840

499 -840
-293 747

799 -67
-158 67

-10 171
-19 -32

19 32
-74 108

-131 1
659 -1

3345 1
-2247 -1

2247 1
-1149 -1

1149 1
-51 -1

-1 51
1 1047

-40 -1829
40 2215

-2215 40
2918 -40

LOCAL

MA

-1879
1879

-1879
1879

-1879
1879

-1879
1879

-1879
1879

-1879
-1880

1880
-5164

5164
-5164

5163
-2625

2625
300

-300
300

-300
300

-300
300

-300
300

-300
300

864
-864

864
-864

MOMENTS

MB

374
-375

375
-378

378
-391

391
-394

394
-395

9742
-9214

9214
-7344

-1880
2124

-5680
7134

-7134
7630

79
-82

82
-89

89
-96

96
-103

18656
-15823

16151
-12107

-270
43

(FT-LB)

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
.751M/Z

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.

1045.
972.

993.
1020.

2113.
300.

STRESS
INT. FAC.

(I)

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

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

1.000
1.000

7.121
7.121

7.121
7.121

1.000
1.000

4.747
4.747

4.747
4.747

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

'S.

FLEX. CODE
OUT AND

PLANE CLASS

1.000 B31S7
1.000

1.000 B31S7
1.000

1.000 B31S7
1.000

1.000 B31S7
1.000

1.000 B31S7
1.000

7.121 B31S7
7.121

7.121 B31s7
7.121

1.000 B31S7
1.000

4.747 B31S7
4.747

4.747 B31S7
4.747

1.000 B31S7
1.000

1.000 B31S7
1.000

1.000 B31S7
1.000

1.000 B31S7
1.000

1.000 B31S7
1.000

1.000 B31S7.
1.000

1.000 B31S7
1.000
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ELEMENT TYPE/TITLE
FROM

TO

180 TNGT
230 B

230 B BEND
230 M

230 M BEND
230 E

230 E TNGT
230A

230A TNGT
235 B

235 B BEND
235 M

235 M BEND
235 E

235 E TNGT
D90

115 TNGT
240

240 TNGT
240A

24nA TNGT
245 B

245 B BEND
245 M

245 M BEND
245 E

245 E TNGT
250

250 TNGT
255 B

255 B BEND
255 M

255 M BEND
255 E

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 FC

382 40
63 -40

40 63
20 -233

-20 233
68 -404

-404 -68
723 68

-723 -68
1042 68

1042 68
-829 -68

829 68
40 -68

40 -68
-40 68

53 206
-53 180

-180 -53
754 53

-754 -53
1328 53

-53 1328
1 -1498

-1 1498
-51 -1669

-1669 51
1907 -51

796 51
-85 -51

-85 -51
-98 51

98 -51
-53 51

LOCAL

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

MOMENTS

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

(FT-LB)

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
.751M/Z

300.
239.

319.
339.

339.
345.

258.
284.

284.
466.

622.
807.

807.
888.

664.
714.

522.
716.

1482.
738.

738.
190.

254.
50.

50.
363.

271.
652.

652.
369.

493.
498.

498.
522.

STRESS
INT. FAC.

(I)

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

FLEX.
IN

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

FLEX. CODE
OUT AND

PLANE CLASS

1.000 B31S7
1.000

4.598 B31S7
4.598

4.598 B31S7
4.598

1.000 B31S7
1.000

1.000 B31S7
1.000

4.598 B31S7
4.598

4.598 B31S7
4 . 598

1.000 B31S7
1. 000

1.000 B31S7
1.000

1.000 B31S7
1.000

1.000 B31S7
1.000

4.598 B31S7
4.598

4.598 B31S7
4 .598

1.000 B31S7
1.000

1.000 B31S7
1.000

4.598 B31S7
4 .598

4.598 B31S7
4.598
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ELEMENT TYPE/TITLE
FROM

TO

255 E TNGT
C90

170 TNGT
170A

170A TNGT
170B

170B TNGT
260 B

260 B BEND
260 M

260 M BEND
260 E

260 E TNGT
B90

B97 TNGT
Sol

Sol TNGT
A97

C97 TNGT
MS2

MS2 TNGT
B97

D97 TNGT
Soo

S00 TNGT
C97

A07 TNGT
AR5

B07 TNGT
BR5

C07 TNGT
CR5

D07 TNGT
DR5

*** AT THE MEN

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

BER END 175

LOCAL FORCES (LB)

FB FC

-53 51
53 -51

39 782
-39 -166

166 -39
450 39

-450 -39
1066 39

1066 39
-902 -39

902 39
-39 -39

-39 -39
39 39

-29018 83
29018 -83

-28993 86
28993 -86

130677 -29
-130677 29

133076 56
-133076 -56

27639 -106
-27639 106

27598 -86
-27598 86

0 0
0 0

0 0
0 0

0 0
0 0

0 0
0 0

OF ELEMENT FROM 175

LOCAL

MA

-325
325

328
-328

328
-328

328
-328

328
-336

336
-188

188
-188

-17649
17649

-19904
19904

19004
-19004

-23019
23019

-1260
1260

-21113
21113

0
0

0
0

0
0

0
0

TO0180

MOMENTS

MB

1115
-1157

-1164
-1187

267
-74

74
119

119
99

-99
260

260
-152

-8486
8215

-7276
6977

-7182
7277

8557
-8727

-7581
7926

-6935
7237

0
0

0
0

0
0

0
0

(FT-LB)

MC

3161
-3205

461
-267

-1187
481

-481
-3285

-3285
4724

-4724
5436

5436
-5543

63990
-158297

158075
-259675

88238
336464

336183
66852

270490
-180665

179473
-82201

0

0

0

0

0
0

0
0

STRESS (PSI
.751M/Z

391.
440.

132.
146.

146.
68.

68.
383.

512.
735.

735.
845.

632.
713.

242.
576.

576.
941.

327.
1217.

1217.
257.

977.
653.

653.
308.

0.
0.

0.
0.

0.
0.

0.
0.
21:

STRESS
INT. FAC.

(I)

1.000
1.871

1.461
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
1.600

7.400
1.000

13.

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

FLEX. CODE
OUT AND

PLANE CLASS

1.000 B31S7
1.000

1.000 B31S7
1.000

1.000 B31S7
1.000

1.000 B31S7
1.000

4.598 B31S7
4.598

4.598 B31S7
4.598

1.000 B31S7
1.000

1.000 B31S7
1.000

1.000 B31S7
1.000

1.000 B31S7
1.000

1.000 B31S7
1.000

1.000 B31S7
1.000

1.000 B31S7
1.000

1.000 B31S7
1.000

1.000 B31S7
1.000

1.000 B31S7
1.000

1.000 B31S7
1.000

lF)
MAX. STRESS (PSI ) is
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TITLE
PROJECT NUMBER
PROBLEM NUMBER
USER
LOAD CASE

:U3 MAIN STEAM LINES O/C
03-00525

KAZOUN

DATA TYPE
PT

A05 ANC

A15 SPR

A20 SPR

A35 RAD

A40 RAD

A45 RAD

A50 RAD

A55 RAD

A70 RAD

GLOBAL FORCES (LB)
FYLOAD TITLE

X-7A
WT01
WT02
THRM01

1DB-Hi
WT01
WT02
THRM01

IDB-H2
WT01
WT02
THRM01

IDB-H3
WT01
WT02
THRM01

IDB-H4
WT01
WT02
THRM01

1DB-H5
WT01
WT02
THRM01

1GB-H6
WT01
WT02
THRM01

IDB-H7
WT01
WT02
THRM01

IDB-H9
WT01
WT02
THRM01

FX FZ
GLOBAL MOMENTS (FT-LB)

6 MY MZ
DISPLACEMENT (IN)

DX DY DZ

.000

.000

.000

-6.
-9.

-638.

-10243.
-10129.
20416.

-5.
-8.

-30.
-35.

-1865.
-2160.
1726.

-8561.
-8533.

-470.

-11154.
-10944.

51.

-10549.
-11352.

-95.

-10817.
-8167.

137.

-5733.
-8975.

73.

-3.
-4.

-528.

27806.
27399.

-215228.

-377.
-433.

-8515.

420.
653.

6665.

.000

.000

.000

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.

0. -. 003
0. -. 004

-. 031

0. -. 011
0. -. 013

.009

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

-. 013
-. 015

.332

-. 013
-. 015

.880

-. 013
-. 015
2.439

-. 013
-. 015
4.001

-. 013
-. 015
5.562

-. 022
-. 025
5.957

.000

.000

.000

-. 003
-. 005

.725

-. 014
-. 016

.165

.000

.000
o000

.000

.000
o000

.000

.000

.000

.000

.000
•000

.000

.000

.000

.000

.000

.000

-. 007
-. 005

.614

-. 007
-. 005
1.881

-. 005
-. 003
2.111

-. 001
.001

1.867

.011

.013
1.033

.026

.027
.249

.046

.046
-. 160

.057

.057

.330
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TITLE U3 MAIN STEAM LINES O/C
PROJECT NUMBER 03-00525
PROBLEM NUMBER 1-1
USER KAZOUN
LOAD CASE

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 312

DATA TYPE
PT

LOAD TITLE FX
GLOBAL FORCES

FY
(LB) GLOBAL MOMENTS (FT-LB)

FZ MX MY MZ
DISPLACEMENT

DX DY
(IN)

DZ

A75 SPR IDB-HI0
WT01
WT02
THRM01

A80 SPR IDB-Hil
WT01
WT02
THRM01

A85 SPR 1DB-H12
WT01
WT02
THRMO1

A95 SPR 1DB-H13
WT01
WT02
THRM01

MS1 RAD MS-1
WT01
WT02
THRM01

CV1 SPD CVI-SPR
WT01
WT02
THRM01

GA6 ANC TRBN NOZZLE
WT01
WT02
THRM01

B05 ANC X-7B
WT01
WT02
THRM01

B15 SPR IDB-H14
WTO1
WT02
THRM01

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.
0.

0.
0.

144.
143.

-679.

-12.
-13.

-866.

0.
0.

457.
-246.

598.
-146.

921.
-110.

122.
-23.

-62134.
-73536.
-4196.

-54653.
-43472.

-26791.
-26807.

1503.

-10539.
-10371.
19966.

4.
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.

66521.
66376.

-15130.

28884.
28283.

-213573.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.
0.

0.
0.

-3063.
-3134.

-41279.

-643.
-650.

-18202.

0.
0.

0. -. 053
0. -. 055

4.879

0. -. 078
0. -. 080

3.846

0. -. 092
0. -. 094

3.261

0. -. 096
0. -. 098

2.227

0. -.100
0. -. 101
0. 1.563

0. -. 095
0. -. 100

1.352

-3343. .000
-3371. .000

563. .170

-274. .000
226. .000

9155. .000

0. .000
0. -. 003

-. 067

.152
-. 082

.032

.277
-. 068

.083

. 307
-. 037

.110

.051
- .010

.048

.000

.000

.000

•000
.000

- .405

.000

.000

.460

.000

.000

.000

.003

.000

.733

-J

.057

.057
1.614

.057
.057

2.611

.057

.057
3.145

.036

.037
2.434

.024

.026
2.056

.019

.021
1.504

.000

.000

.210

.000

.000

.000

-. 013
-. 010

.606

241.
244.
317.

-5.
-5.

-601.

0.
0.
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TITLE U3 MAIN STEAM LINES O/C
PROJECT NUMBER 03-00525
PROBLEM NUMBER 1-1
USER KAZOUN
LOAD CASE

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 313

DATA TYPE
PT

B20 SPR

B35 RAD

B40 RAD

B45 RAD

B50 RAD

B55 RAD

B70 SPR

B75 SPR

B80 SPR

GLOBAL FORCES
FY

(LB) GLOBAL MOMENTSMX MY (FT-LB)
MZ

DISPLACEMENT
DX DY

(IN)
LOAD TITLE

1DB-H15
WT01
WT02
THRMo 1

IDB-H26
WT01
WT02
THRM01

IDB-HI6
WTO 1
WT0 2
THRMO 1

1DB-H17
WTO 1
WT0 2
THRMO 1

1GB-H 18
WTO1I
WT0 2
THRMO 1

1DB-H19
WTO 1
WT0 2
THRMO1I

1.DB-H20
WTO 1
WTO 2.
THRMO1I

1DB-H21
WTO 1
WT0 2
THRMO 1

1DB-H22

w'ro 1

WT01I

WT02
THRMO1

FX

0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.

0.
0.

0.
0.

FZ DZ

22.
0.

-1527.
-2305.
1581.

-8543.
-8158.

-506.

-10309.
-10511.

73.

-12610.
-11946.

-153.

-5973.
-7059.

257.

519.
212.

1041.
109.

487.
-164.

0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.

0.
0.

0.
0.

0. - .010
0. -. 013

-. 168

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

-. 013
-. 017

.231

-. 013
-. 017

.801

-. 013
-. 017
2.280

-. 013
-. 017
3.842

-. 013
-. 017
5.403

.007

.000

.220

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000
.000
.000

.000

.000

.000

-. 013
-. 010
1.893

-. 011
-. 007
2.229

-. 007
-. 003
1.967

.004

.007
1.129

.017

.020

.274

.037

.038
-. 187

.050

.050

.178

.050
.050

1.442

.050

.050
2.705

0. -. 020 .173
0. -. 024 .071

5.956 .010.

0. -. 053 .260
0. -. 056 .027

4.802 .042

0. -. 087 .162
0. -. 088 -. 055

3.386 .096

._.
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TITLE
PROJECT NUMBER
PROBLEM NUMBER
USER
LOAD CASE

* U3 MAIN STEAM LINES O/C
: 03-00525

* KAZOUN

GLOBAL FORCES (LB)
FY

GLOBAL MOMENTS (FT-LB)
MY

DISPLACEMENT (IN)
DX DYDATA TYPE

PT

B95 SPR

CV2 SPD

GB5 ANC

LOAD TITLE

IDB-H23
WTO 1
WT02
THRMO 1

CV2 -SPR
WTO 1
WT02
THRMO 1

TRBN NOZZLE

FX

0.
0.

FZ

0.
0.

M) MZ DZ

73.
-42.

0.
0.

0.
0.

0.
0.

0.
0.

0. -. 091
0. -. 092

2.512

0. -. 089
0. -. 093

1.629

.030 .034
-. 017 .036

.049 2.161

0. -51837.
0. -41818.

0.
0.

WTO1 -133.
WT02 -138.
THRMO1 1066.

C O S AN C 16 .WT0] ' 1 . ... . - - 6
WT02 -16.
THRMO1 -1151.

C15 SPR

C20 SPR

C35 RAD

C40 RAD

C45 RAD

IDB-H24
WTO1
WT02
THRMO1

IDB-H25
WTO1
WTO 2
THRMn1

1DB-H27
WTO 1
WTO 2
THRMO 1

1DB-H28
WTO1
WT02
THRMO 1

1DB-H29
WTO 1
WT02
THRMO .

0.
0.

0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

-21425.
-21437.

1164.

-10860.
-10604.
19557.

14.
7.

119.
65.

-4866.
-5345.

1075.

-9368.
-9474.

-77.

-12187.
-11256.

-219.

-1.
-2.

1065.

-6.
-6.

-681.

711.
780.

-31588.

30056.
29132.

-212067.

-843.
-882.

-58610.

-819.
-788.

-31505.

-15418.
-15545.

56152.

-115.
296.

12439.

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.

.000

.000

.170

.000

.000

.000

0.
0.

0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
O.

0. -. 002
0. -. 003

-. 116

0. -. 014
0. -. 016

- .421

.000

.000
-. 391

.000

.000
-. 030

.000

.000

.000

.010
.005
.740

.037
.020
.285

•000
.000
.000

.000

.000

.000

.000

.000

.000

.014

.015
1.222

.000

.000

.080

.000
•000
.000

- .020
-. 015

.598

- .020
-. 015
1.865

-. 017
- .012
2.407

-. 009
- .004
1.898

.003

.007

.941

0.
0.
0.

0.
0.
0.

0.
0.
0.

-. 020
-. 023
-. 130

-. 020
-. 023

.941

-. 020
-. 023
2.500

C'



1- 1 RESTRAINT L4OAD SUMMARY ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 315

TITLE
PROTECT NUMBER
PROBLEM NUMBER
USER
LOAD CASE

U3 MAIN STEAM LINES 0/C
03-00525

KAZOUN

DATA TYPE
PT

C50 RAD

C60 SPR

C70 SPR

C75 SPR

CR0 SPR

LOAD TITLE

WTO0
WT02
THRM(

WT01
WT02
THRMC

WT01
WT02
THRM0

WTO1
WT02
THRM0

IGB-H30

1DB-H31

I1

IDB-H32

)l

IDB-H33

D1 "

IDB-H34

1

IDB-H35

I1

FX

0.
0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

GLOBAL FORCES (LB)
FY

GLOBAL MOMENTS (FT-LB)
FZ MX MY MZ

DISPLACEMENT
DX DY

(IN)
DZ

-9620.
-10872.

309.

1039.
320.

881.
242.

869.
119.

305.
-27.

81.
-22.

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.
0.

0.
0.
0.

-. 020
-. 023
4.061

0. -. 020
0. -. 023

5.623

0. -. 030
0. -. 033

5.623

0. -. 056
0. -. 057

4.647

0. -. 082
0. -. 083

3.492

0. -. 086
0. -. 088

2.772

0. -. 085
0. -. 089

1.870

WTO 1
WT02
THRM0

C95 SPR
WTO1
WT02
THRM0

.000

.000

.000

.346

.107

.061

.408

.112

.065

.290

.040

.062

.141
-. 012

.074

. 034
-. 009

.037

,000
.000

-. 393

.000

.000
-. 030

.000

.000

.000

.018
.021
.098

.039

.041
-. 209

.045

.047

.300

.045

.047
1.276

.045

.047
2.271

.034

.036
1.903

.020

.021

.948

.000

.000
-. 080

.000

.000

.000

.CV3 SPD

GC5 ANC

CV3-SPR
WT01
WT02
THRM01

TRBN NOZZLE

0. -51796.
0. -42386.

WTO1 -121.
WT02 -113.
THRM01 2572.

DOS ANC 2572.e '
WTO 1 -*-35.

WT02 -35.
THRM01 -1464.

-21421.
-21438.

919.

10991.
-10754.

19163.

24.
26.

951.

-10.
-10.

-756.

-1404.
-1502.

-26706.

30542.
29688.

-210619.

-1047.
-1135.

-58842.

-1830.
-1775.

-47520.

-15060.
-14834.
99197.

-3525.
-3162.
15512.

.000

.000

.170

.000

.000

.000



1-1 RESTRAINT LOAD SUMMARY

TITLE 1U3 MAIN STEAM LINES O/C
PROJECT NUMBER 03-00525
PROBLEM NUMBER 1-1
USER KAZOUN
LOAD CASE

ME101/N2 PECO/553967 (QB2422) 09/26/03 0B2422 PAGE 316

GLOBAL FORCES (LW)
FY

GLOBAL MOMENTS ( FT- LB)
FZ Mx MY MZ

DISPLACEMENT
DX DY

(IN)
DATA

PT
TYPE LOAD TITLE

DI5 SPR

D20 SPR

D25 SPR

D35 RAD

P40 PAD

D45ý RAD

D50 RAD

D60 SPR

D70 SPR

1DB-H36
WTO 1
WT02
THRMO 1

IDB-H37
WT01
WT02
THRM01

IDB-H38
WT01
WT02
THRMO1

IDB-H39
WT01
WT02
THRMO 1

IDB-H40
WTOI
WTO 2
THRM0 1

1DB-H41
WTOI
WT02
THRMO 1

1GB-H42
WTO 1
WT02
THRMO 1

IDB-H43
WTO1
WT02
THRMOI

IDB-H44
WTO1
WT02
THRMOI

FX

0.
0.

0.
0.

0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.

0.
0.

DZ

19.
12.

243.
189.

193.
166.

-2618.
-2864.

1153.

-10655.
-10815.

-295.

-11921.
-10844.

-199.

-9816.
-11358.

330.

973.
177.

684.
82.

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.

0. .013
0 • •.011

- .173

0. -. 004
0. -. 006

-.734

0. -. 014
0. -. 016

-. 952

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

-. 016
-. 018
-. 285

-. 016
-. 018

.752

-. 016
-. 018
2.316

-. 016
-. 018
3.878

.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

CI

-. 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

.037

.039
-. 230

.040

.043

.130

!N

0. -. 016
0. -. 018

5.439

0. -. 024
0. -. 026

5.379



1-1 RESTRAINT LOAD SUMMARY

TITLE U3 MAIN STEAM LINES O/C
PROJECT NUMBER 03-00525
PROBLEM NUMBER 1-1
USER KAZOUN
LOAD CASE

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 317

GLOBAL FORCES (LB)FY' GLOBAL MOMENTS (FT-LB)
FZ MX MY MZ

DISPLACEMENT (IN)
DX DYDATA TYPE

PT
LOAD TITLE

D75 SPR IDB-H45
WT01
WT02
THRM01

D80 SPR IDB-H46
WT01
WT02
THRM01

D95 SPR 1DB-H47
WT01
WT02
THRM01

MS4 RAD MS-4
WT01
WT02
THRM01

CV4 SPD C14-SPR
WT01
WT02
THRM01

GD6 ANC TRBN NOZZLE
WT01
WT02
THRM01

110 SPR 7DB-H79
WT01
WT02
THRM01

120 SPR 7DB-H77
WT01
WT02
THRM01

125 SPR 7DB-H76
WT01
WT02
THRM01

FX

0.
0.

0.
0.

0.
0.

DZ

372.
-65.

104.
-62.

32.
-43.

0.
0.

0.
0.

0.
0.

0.
0.
0.

0.
0.

0.
0.
0.

0.
0.

180.
181.

1160.

0.
0.

0.
0.

0.
0.

-67447.
-77996.

-621.

-50451.
-42432.

-26818.
-26830.

493.

230.
-32.

0.
0.

0.
0.

0.
0.

0.
0.
0.

0.
0.

-66546.
-66448.

-5706.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.
0.

0.
0.

1725.
1697.

-39468.

0.
0.

0.
0.

0.
0.

0. -. 051
0. -. 052

4.542

0. -. 075
0. -. 075

3.683

0. -. 082
0. -. 082

3.056

0. -. 079
0. -. 080
0. 2.698

0. -. 082
0. -. 084

2.171

-2375. .000
-2364. .000
50502. .170

0. -. 130
0. -. 095

2.493

0. -. 158
0. -. 102

1.373

0. -. 193
0. -. 108

.503

-241.
-242.
235.

0.
0.

.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

.040

.043

.984

.040

.043
1.742

.033

.035
1.624

.024

.026

.946

.014

.015

.688

.000

.000
- .210

.045

.044
2.729

.033
.040

2.949

.033
.040

3.793

140.
38.

100.
52.

0.
0.

0.
0.

0.
0.

0.
0.



1-1 RESTRAINT LOAD SUMMARY

TITLE U3 MAIN STEAM LINES O/C
PROJECT NUMBER 03-00525
PROBLEM NUMBER 1-1
USER KAZOUN
LOAD CASE

MEI1O/N2 PECO/553967 (0B2422) 09/26/03 0B2422 PAGE 318

GLOBAL FORCES (LB)
FY

GLOBAL MOMENTS (FT-LB) DISPLACEMENT (IN)
DATA TYPE

PT

145 RAD

LOAD TITLE

BYPS VV SPPT
WTO 1
WT02
THRMO1

146 RAD BYPS VV SPPT
WT01
WT02
THRM01

165 SPR 7DB-H74
WT01
WT02
THRM01

IS0 SPR 7DB-H75
WT01
WT02
THRM01

250 SPR. 7DB-H78
WT01
WT02
THRM01

MS2 SPD MS2-MS3 SPR
WTn1
WT02
THPM0.1.

AR5 RAD PEST-5
WTo 1
WT02
THRM01

BR5 RAD REST-5
WT01
WT02
THRM01

CR5 RAD REST-5
WT01
WT02
THRMn1

FX

0.
0.
0.

0.
0.
0.

0.
0.

0.
0.

0.
0.

-26689.
-26809.

-314.

-30023.
-30038.

509.

9.
-29.

-104.
-150.

FZ

0.
0.
0.

0.
0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

MY MZ DX DY

33.
-52.

0.
0.
0.

0.
0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.
0.

0.0.
0.

0.
0.
0.

0. -. 194
0. -. 108
0. .300

0. -. 175
0. -. 101
0. .746

0. -. 181
0. -. 105

1.308

0. -. 113
0. -. 084

2.598

0. -. 104
0. -. 089

2.759

0. -. 089
0. -. 090

2.110

DZ

0. -229593.
0. -263967.

.000 .026

.000 .039

.000 3.619

.000 .026
.000 .039
.000 3.186

.006 .025
-.018 .034

.119 2.877

-. 065 .025
-. 094 .034

.190 1.624

.028 .038
- .043 .042

.138 1.902

•000 .024
.000 .026

-. 006 1.491

.000 .002

.000 .002

.000 .552

.000 .002

.000 .002

.000 .553

.000 .002
.000 .002
.000 .553

C'

0.
0.
0.

0.
0.
0.

0.
0.
0.

-5360.
-6065.

-21700.

-4597.
-5426.

-21078.

-3825.
-4854.

-20523.

0.
0.
0.

0.
0.
0.

0.
0.
0.

.000

.000
-. 002

-. 001
.000

- .008

- .001
.000

-. 017



1-I RESTRAINT LOAD SUMMARY

TITLE U3 MAIN STEAM LINES O/C
PROJECT NUMBER 03-00525
PROBLEM NUMBER 1-1
USER KAZOUN
LOAD CASE

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 319

DATA TYPE LOAD TITLE
PT

DR5 RAD REST-5
WTO 1
WT02
THRM01

FX

0.
0.
0.

GLOBAL FORCES (LB)
FY

-3844.
-4796.

-20013.

FZ

0.
0.
0.

GLOBAL MOMENTS (FT-LB)
MX MY MZ

DISPLACEMENT
DX DY

(IN)
DZ

0.
0.
0.

0.
0.
0.

0.
0.
0.

-. 003
-. 003
-. 029

.000

.000

.000

.003

.002

.553



1-1 RESTRAINT LOAD SUMMARY

TITLE U3 MAIN STEAM LINES O/C
PROJECT NUMBER 03-00525
PROBLEM NUMBER 1-1
USER KAZOUN
LOAD CASE

ME101/N2 PECO/553967 (0B2422) 09/26/03 QB2422 PAGE 320

LOCAL FORCES (LB) LOCAL MOMENTS (FT-LB) DIRECTION COSINES

DATA TYPE
PT

A05 ANC

A15 SPR

A20 SPR

A35 RAD

A40 RAD

A45 RAD

ASO RAD

A55 RAD

A70 RAD

LOAD TITLE

X-7A
WT01
WT02
THRMO1

1DB-Hi
WT01
WT02
THRMO1

1DB-H2
WT01
WT02
THRMO1

1DB-H3
WT01
WTn2
THRMOI

1DB-H4
WT01
WT02
THRM01

1DB-H5
WT01
WT02
THRM01

1GB-H6
WT01
WT02
THRM01

IDB-H7
WT01
WT02
THRM01

IDB-H9
WTO1
WT02
THRM01

FA FB FC MA MB MC COS COS COS COS
AX AY AZ BX

COS COS COS COS CC
BY BZ CX CY C

-3
-4

-528

-5
-8

-30
-35

-1865
-2160

1726

-8561
-8533

-470

-11154
-10944

51

-10549
-11352

-95

-10817
-8167

137

-5733
-8975

73

10243
10129

-20416

0
0

0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
00

-6
-9

-638

0
0

0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

420
653

6665

377
433

8515

27806
27399

-215228

.00 .00 1.00

.00 .00 1.00

.00 .00 1.00

.00-1.00

.00-1.00

.00-1.00

.00 1.00

.00 1.00
.00 1.00

.00 .0

.00 .0

.00 .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

0 .00 1.00 .00
0 .00 1.00 .00

0 .00 1.00 .00
0 .00 1.00 .00

0 .00 1.00 .00
0 .00 1.00 .00
0 .00 1.00 .00

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

.00 1.00

.00 1.00

.00 1.00

.00

.00

.00

.00 1.00 .00

.00 1.00 .00

.00 1.00 .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

.00
C.'



1-1 RESTRAINT LOAD SUMM4ARY

TITLE U3 MAIN STEAM LINES O/C
PROJECT NUMBER 03-00525
PROBLEM NUMBER 1-1
USER KAZOUN
LOAD CASE

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 321

LOCAL FORCES (LB) LOCAL MOMENTS (FT-LB)

DATA TYPE
PT

A75 SPR

A80 SPR

A85 SPR

A95 SPR

MS1 RAD

CV1 SPD

GA6 ANC

B05 ANC

B15 SPR

LOAD TITLE

1DB-HI0
Wr01
WT02
THRM01

IDB-HIl
WT01
WT02
THRM01

1DB-H12
WT01
WT02
THRM01

1DB-HI3
WT01
WT02
THRM01

MS-1
WT01
WT02
THRM01

CV1 -SPR
WT01
WT02
THRM01

FA

457
-246

598
-146

921
-110

122
-23

-62134
-73536

-4196

-54653
-43472

FB

0
0

0
0

0
0

0
0

0
0
0

0
0

FC

0
0

0
0

0
0

0
0.

0
0
0

0
0

MA

0
0

0
0

0
0

0
0

0
0
0

0
0

MB

0
0

0
0

0
0

0
0

DIRECTION COSINES

MC COS COS COS COS COS COS COS COS CC
AX AY AZ BX BY BZ CX CY C

0 .00 1.00 .00
0 .00 1.00 .00

0 .00 1.00 .00
0 .00 1.00 .00

0 .00 1.00 .00
0 .00 1.00 .00

0 .00 1.00 .00
0 .00 1.00 .00

0
0
0

0
0

0
0
0

.00 1.00

.00 1.00

.00 1.00

.00

.00

.00

0 .00 1.00 .00
0 .00 1.00 .00

TRBN NOZZLE
WT01
WT02
THRM01

144 -26791
143 -26807

-679 1503

-5 10539
-5 10371

-601 -19966

241
244
317

-12
-13

-866

66521
66376

-15130

-3063
-3134

-41279

643
650

18202

-3343
-3371

563

1.00
1.00
1.00

.00

.00

.00

.00 .00 1.00

.00 .00 1.00

.00 .00 1.00

.00 .00 .00 1.0
.00 .00 .00 1.0
.00 .00 .00 1.0

X-7B
WTO 1
WT02
THRM01

1DB-H14
WT0 1
WT02
THRMO1

-274
226

9155

28884 .00 .00 1.00 .00-1.00 .00 1.00 .00 .0
28283 .00 .00 1.00 .00-1.00 .00 1.00 .00 .0

-213573 .00 .00 1.00 .00-1.00 .00 1.00 .00 .0

4
0

0
0

0
0

0
0

0
0

0 .00 1.00 .00
0 .00 1.00 .00

rN



1-1 RESTRAINT LOAD SUMMARY

TITLE U3 MAIN STEAM LINES O/C
PR(OTECT NUMBER 03-00525
PROBLEM NUMBER 1-1
USER KAZOUN
LOAD CASE

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 322

LOCAL FORCES (LB)

FA FB

LOCAL MOMENTS (FT-LB)

MA MBDATA TYPE LOAD TITLE
PT

B20 SPR 1DB-H15
WT01
WT02
THRM01

B35 RAD IDB-H26
WT01
WT02
THRM01

B40 RAD 1DB-H16
WT01
WT02
THRM01

B45 RAD 1DB-H17
WT01
WT02
THRMO1

B50 RAD 1GB-HI8
WT01
WT02
THRM01

B55 RAD 1DB-H19
WT01
WT02
THRM01

B70 SPR 1DB-H20
WT01
WT02
THRM01

B75 SPR IDB-H21
WT01
WT02
THRM01

B80 SPR lDB-H22
WT01
WT02
THRM01

FC MC COS
AX

0 .00
0 .00

22
0

-1527
-2305

1581

-8543
-8158

-506

-10309
-10511

73

-12610
-11946

-153

-5973
-7059

257

519
212

1041
109

487
-164

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

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

Cos
AY

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

DIRECTION COSINES

COS COS COS COS COS COS CC
AZ BX BY BZ CX CY C

.00
.00

.00

.00

.00

.00

.00

.00

.00

.00
.00

.00

.00

.00

.00

.00

.00

.00

.00

0 .00 1.00 .00
0 .00 1.00 .00

0 .00 1.00 .00
0 .00 1.00 .00

B



1-i RESTRAINT LOAD SUMMARY

TITLE U3 MAIN STEAM LINES O/C
PROJECT NUMBER 03-00525
PROBLEM NUMBER 1-1
USER KAZOUN
LOAD CASE

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 323

LOCAL FORCES(LB) LOCAL MOMENTS (FT-LB) DIRECTION COSINES

DATA TYPE
PT

B95 SPR

CV2 SPD

LOAD TITLE

IDB-H23
WTO1
WTO 2
THRMO 1

CV2 - SPR
WTO1
WT02
THRMO 1

FA FB FC MB MC COS COS COS COS COS COS COS COS C(
AX AY AZ BX BY BZ CX CY (

73
-42

-51837
-41818

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0 .00 1.00 .00
0 .00 1.00 .00

0 .00 1.00 .00
0 .00 1.00 .00

GS ANC TRBN NOZZLE
WT01 -133
WT02 -138
THRMOI 1066

COS ANC '•• "X],

WTO1 " -- -6
WT02 -6
THRM01 -681

C15 SPR

C20 SPR

C35 RAD

CA40 RAD

C45 RAD

IDB-H24
WTO1
WT02
THRMO 1

1DB-H25
WTO 1
WT02
THRMO1

IDB-H27
WTO 1
WT02
THRMO 1

1DB-H28
WTO1
WT02
THRM0 1

1DB-H29
WTo1
WT02
THRMO1

14
7

119
65

-4866
-5345

1075

-9368
-9474

-77

-12187
-11256

-219

-21425
-21437

1164

10860
10604

-19557

0
0

0
0

0
0
0

0
0
0

0
0
0

-1
-2

1065

-16
-16

-1151

711
780

-31588

-115
296

12439

-843
-882

-58610

-15418 1.00 .00 .00 .00 1.00 .00 .00 .00 1.(
-15545 1.00 .00 .00 .00 1.00 .00 .00 .00 1.(
56152 1.00 .00 .00 .00 1.00 .00 .00 .00 1.(

819 30056 .00 .00 1.00 .00-1.00 .00 1.00 .00 ,(
788 29132 .00 .00 1.00 .00-1.00 .00 1.00 .00 .(

31505 -212067 .00 .00 1.00 .00-1.00 .00 1.00 .00 ,(

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 .00 1.00 .00
0 .00 1.00 .00

0 .00 1.00 .00
0 .00 1.00 .00

0 .00 1.00 .00
0 .00 1.00 .00
0 .00 1.00 .00

0 .00 1.00 .00
0 .00 1.00 .00
0 .00 1.00 .00

0 .00 1.00 .00
0 .00 1.00 .00
0 .00 1.00 .00 >

!.



1-1 RESTRAINT LOAD SUMMARY

TITLE U3 MAIN STEAM LINES O/C
PROJECT NUMBER 03-00525
PROBLEM NUMBER 1-1
USER KAZOUN
LOAD CASE

ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 324

LOCAL FORCES(LB)

FA FB

LOCAL

MAD)ATA TYPE LOAD TITLE
PT

C50 RAD 1GB-H30
WT01
WT02 -3
THRM01

C60 SPR IDB-H31
WT01
WT02
THRM01

C70 SPR IDB-H32
WTO1
WT02
THRM01

C75 SPR IDB-H33
WT01
WT02
THRM01

C80 SPR IDB-H34
WT01
WT02
THRMO1

C95 SPR IDB-H35
WT01
WT02
THRM01

CV3 SPD CV3-SPR
WT01 -5
WT02 -4
THRM01

GC5 ANC TRBN NOZZLE
WT01
WT02
THRMO1

D05 ANC *•-:'.x)--

WT02
TRMO 1

FC

-9620
.0872

309

1039
320

0
0
0

0
0

0
0

0
0

881
242

869
119

305
-27

81
-22

MOMENTS (Fr-LB)

MB

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
0 .00

COS
AY

1.00
1.00
1.00

1.00
1.00

DIRECTION COSINES

COS COS COS COS COS COS CO
AZ BX BY BZ CX CY C

.00

.00

.00

.00
.00

0
0

0 .00 1.00 .00
0 .00 1.00 .00

0 .00 1.00 .00
0 .00 1.00 .00

0 .00 1.00 .00
0 .00 1.00 .00

0 .00 1.00 .00
0 .00 1.00 .00

0 .00 1.00 .00
0 .00 1.00 .00

0
0

0
0

1796
42386

-121
-113
2572

-10
-10

-756

-21421
-21438

919

10991
10754

-19163

24
26

951

-35
-35

-1464

-1404
-1502

-26706

-3525
-3162
15512

-1047
-1135

-58842

1830
1775

47520

-15060
-14834
99197

30542
29688

-210619

1.00
1.00
1.00

.00
.00
.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

1.00
1.00
1.00

.00 1.00 .00

.00 1.00 .00

.00 1.00 .00

.00-1.00 .00

.00-1.00 .00

.00-1.00 .00

-,t

.00

.00

.00

1.00
1.00
1.00

.00

.00

.00

.00

.00

.00

1.0
1.0
1.0

.0
.0.0



1-1 RESTRAINT LOAD SUMMARY

TITLE U3 MAIN STEAM LINES O/C
PROJECT NUMBER 03-00525
PROBLEM NUMBER 1-1
USER KAZOUN
LOAD CASE

MEI1O/N2 PECO/553967 (0B2422) 09/26/03 QB2422 PAGE 325

DATA TYPE LOAD TITLE
PT

DI5 SPR IDB-H36
WT01
WT02
ThR•MO1

D20 SPR IDB-H37
WT01
WT02
THRM01

D25 SPR IDB-H38
WT01
WT02
THRM01

D35 PAD IDB-H39
WTO1
WT02
THRM01

D40 PAD IDB-H40
WT01
WT02
TH-M01

T45 RAP lDB-H41
WT01
WT02
THRM0 I

D50 PAD IGB-H42
WT01
WT02
THRM01

D66 SPR 1DB-H43
WT01
WT02
THRM0 1

D70 SPR IDB-H44
WT01
WT02
THRMO1

LOCAL

FA

19
12

243
189

193
166

-2618
-2864

1153

-10655
-10815

-295

-11921
-10844

-199

-9816
-11358

330

973
177

684
82

FORCES (LB)

FB

0
0

0
0

0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0

00

LOCAL MOMENTS (FT-LB)

MA MBFC MC COS
AX

0 .00
0 .00

COS
AY

1.00
1.00

DIRECTION COSINES

COS COS COS COS COS COS CC
AZ BX BY BZ CX CY C

.00

.00
0
0

0

0
0

0
0
0

0
0
0

0
0
0

0

0
0

0

0

0

0

0 .00 1.00 .00
0 .00 1.00 .00

0 .00 1.00 .00
0 .00 1.00 .00

0
0
0

0
0
0

0
0
0

0
0
0

0
0

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.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

.00

.00

.00

.00

.00
.00

.00
.00
.00

.00

.00

.00

.00

.00

0 .00 1.00 .00
0 .00 1.00 .00

74-



1-1 RESTRAINT LOAD SUMMARY ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 326

TITLE
PROJECT NUMBER
PROBLEM NUMBER
USER
LOAD CASE

: U3 MAIN STEAM LINES O/C
: 03-00525
: 1-1
: KAZOUN

LOCAL FORCES (LB) LOCAL MOMENTS (FT-LB)

DATA TYPE
PT

D75 SPR

D80 SPR

D95 SPR

MS4 RAD

CV4 SPD

GD6 ANC

110 SPR

120 SPR

125 SPR

LOAD TITLE

IDB-H45
WT01
WT02
THRM01

1DB-H46
WT01
WT02
THRM01

1DB-H47
WT01
WT02
THRM01

MS-4
WT01
WT02
THRM01

C74 -SPR
WT01
WT02
THRM01

FA

372
-65

104
-62

32
-43

-67447
-77996

-621

-50451
-42432

FB

0
0

0
0

0
0

0
0
0

0
0

FC

0
0

0
0

0
0

0
0
0

0
0

MA

0
0

0
0

0
0

0
0
0

0
0

MB

0
0

0
0

0
0

DIRECTION COSINES

MC COS COS COS COS COS COS COS COS CC
AX AY AZ BX BY BZ CX CY C

0 .00 1.00 .00
0 .00 1.00 .00

0 .00 1.00 .00
0 .00 1.00 .00

0 .00 1.00 .00
0 .00 1.00 .00

0
0
0

0
0
0

.00 1.00

.00 1.00

.00 1.00

.00

.00

.00

0
0

0 .00 1.00 .00
0 .00 1.00 .00

TRBN NOZZLE
WT01
WT02
THRM01

7DB-H79
WT01
WT02
THRM01

7DB-H77
WT01
WT02
THRM01

7DB-H76
WT01
WT02
THRMO1

180
181

1160

-26818
-26830

493

-241 -66546
-242 -66448
235 -5706

1725
1697

-39468

-2375 1.00
-2364 1.00
50502 1.00

.00 .00 .00 1.00 .00 .00 .00 I.C

.00 .00 .00 1.00 .00 .00 .00 1.C

.00 .00 .00 1.00 .00 .00 .00 I.C

230
-32

140
38

100
52

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0

0

0 .00 1.00 .00
0 .00 1.00 .00

0 .00 1.00 .00
0 .00 1.00 .00

0 .00 1.00 .00
0 .00 1.00 .00

Z
C.,

'I.



1-1 RESTRAINT LOAD SUMMARY

TITLE U3 MAIN STEAM LINES O/C
PROtTECT NUMBER 03-00525
PROBLEM NUMBER 1-1
USER KAZOUN
LOAD CASE

MEl01/N2 PECO/553967 (OB2422) 09/26/03 QB2422 PAGE 327

LOCAL FORCES(LB)

FA FB

LOCAL MOMENTS (FT-LB)

MA MBDATA
PT

145

TYPE

RAD

LOAD TITLE

BYPS VV SPPT
WT01 -26689
WT02 -26809
THRM01 -314

146 RAD BYPS VV SPPT
WT01 -30023
WT02 -30038
THRM01 509

165 SPR 7DB-H74
WTo1 9
WT02 -29
THRM01

180 SPR 7DB-H75
WT01 -104
WT02 -150
THRM01

250 SPR 7DB-H78
WT01 33
WT02 -52
THRM01

M'2 SPD MS2-MS3 SPR
WT01 -229593
WT02 -263967
THRM01

ARS RAD REST-5
WT01 -5360
WT02 -6065
THRM01 -21700

BP5 RAD REST-5
WT01 -4597
WT02 -5426
T14RM01 -21078

CR5 PAD REST-5
WT01 -3825
WT02 -4854
THRM01 -20523

FC

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
0 .00
0 .00

0 .00
0 .00

COS
AY

1.00
1.00
1.00

1.00
1.00
1.00

1.00
1.00

DIRECTION COSINES

COS COS COS COS COS COS Cc
AZ BX BY BZ CX CY C

.00

.00

.00

.00

.00

.00

.00

.00

0 .00 1.00 .00
0 .00 1.00 .00

0 .00 1.00 .00
0 .00 1.00 .00

0 .00 1.00 .00
0 .00 1.00 .00

0
0
0

0
0
0

0
0
0

.00

.00

.00

.00

.00

.00

.00

.00

.00

1.00
1.00
1.00

1.00
1.00
1.00

1.00
1.00
1.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
9'-

"t3



1-1 RESTRAINT LOAD SUMMARY

TITLE U3 MAIN STEAM LINES O/C
PROJECT NUMBER 03-00525
PROBLEM NUMBER 1-1
USER : KAZOUN
LOAD CASE

ME101/N2 PECO/553967 (QB2422) 09/26/03 OB2422 PAGE 328

LOCAL FORCES(LB)

FA FB

LOCAL MOMENTS (FT-LB)

MA MBDATA TYPE
PT

DRS RAD

LOAD TITLE FC

DIRECTION COSINES

MC COS COS COS COS COS COS COS
AX AY AZ BX BY BZ CX

COS C(
CY

REST- 5
WTO 1
WT02
THEM01

ME101LC Version N2
MEI01LC Version N2
ME101SA Version N2

-3844
-4796

-20013
stop on
run time
start on

0 0
0 0
0 0

09/26/03 at 02:24:48
.25 seconds

09/26/03 at 02:24:48

0
0
0

0
0
0

0
0
0

.00 1.00

.00 1.00

.00 1.00

.00
.00
.00

N

!s



ME1O/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 3291-1 STRESS ANALYSIS

TITLE U3 MAIN STEAM LINES O/C
PROJECT NUMBER 03-00525
PROBLEM NUMBER 1-1
USER KAZOUN
LOAD CASES ALL

CODE B31S73

SUSTAINED LOAD
ELEMENT

FROM TYPE
TO TITLE

A05
A06

A06
A07

AO7
An7A

A07A
AO7B

AN7B
A10 B

A10 B
A10 M

A10 M
A10 E

A1O E
Al.5

AIS
Al5A

A.SA
Al 5B

Al5B
A15C

Al5C
A20

TNGT

TNGT

TNGT

TNGT

TNGT

BEND

BEND

TNGT

TNGT

EON
PD/4T CALC

PSI PSI

6803 7506
7234

6803 7234
7092

6803 7092
6855

6803 6855
6856

6803 6856
6856

6803 6896
6983

6803 6983
7261

6803 7062
7228

6803 7228
7084

6803 7084
7359

6803 7359
7203

6803 7203
6990

11
ALLOW

PSI

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

PD/SP'4T C)
SI

0

0

0

0

0

0

-0

0

0

0

0

0

oCC,
LEVEL B

EQN 12
kLC 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
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

ASIONAL L
LEVEI
EON

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

ýAD
L C LEVEL D

12 EQN 12
ALLOW CALC ALLOW

PSI PSI 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

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

THERMAL
EXPANSION

EONS 13/14
CALC ALLOW

PSI PSI

5965 22500
3082 22500

3082 22500
7687 22500

7687 22500
1086 . 22500

1086 22500
1137 22500

1137 22500
1193 22500

2811 22500
2814 22500

2814 22500
2670 22500

1134 22500
1071 22500

1071 22500
840 22500

840 22500
651 22500

651 22500
549 22500

549 22500
583 22500

NON - REPEATED
ANCHOR MOV

EQN ***
CALC 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
0 0

0 0
0 0

0 0
0 0

0 0
0 0

00
0 0

0 0
0 0

0
0 0

TNGT

EXCEEDED ALLOWABLE IN EQUATION
÷ EXCEEDED ALLOWABLE

13, EQUATION 14 USED

Nv



1-1 STRESS ANALYSIS ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 330

CODE B31S73

THERMAL
EXPANSION

ELEMENT
FROM TYPE
TO TITLE

A20 TNGT
A25

A25 TNGT
A30 B

A30 B BEND
A30 M

A30 M BEND
A30 E

A30 E TNGT
A35

A35 TNGT
A35A

A35A TNGT
A35B

A35B TNGT
A40

A40 TNGT
A40A

A40A TNGT
A40B

A40B TNGT
A40C

A40C TNGT
A40D

A40D TNGT
A40E

A40E TNGT
A45

A45 TNGT
A45A

SUSTAINED LOAD

EQN 11
PD/4T CALC ALLOW

PSI PSI PSI

6803 6990 15000
6904 15000

6803 6904 15000
6844 15000

6803 6875 15000
6853 15000

6803 6853 15000
6865 15000

6803 6838 15000
6935 15000

6803 6935 15000
6965 15000

6803 6965 15000
7138 15000

6803 7138 15000
7454 15000

6803 7454 15000
6848 15000

6803 6848 15000
7228 15000

6803 7228 15000
7331 15000

6803 7331 15000
7145 15000

6803 7145 15000
6942 15000

6803 6942 15000
7704 15000

6803 7704 15000
6991 15000

PD/4T
PSI

LEVEL B
EQN 12

CALC ALI
PSI

OCCASIONAL LOAD
LEVEL C

EQN 12
fLW CALC AL,LCPS,PSI

LEVEL D

PSI

0 o
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

EQN 12 EQNS
,W CALC ALLOW CALC

I PSI PSI PSI

0 0 0 583
0 0 0 615

0 0 0 615
0 0 0 662

0 0 0 1560
0 0 0 1645

0 0 0 1645
0 0 0 1626

0 0 0 690
0 0 0 660

0 0 0 660
0 0 0 596

0 0 0 596
0 0 0 535

0 0 0 535
0 0 0 480

0 0 0 480
0 0 0 404

0 0 0 404
0 0 0 334

0 0 0 334
0 0 0 272

0 0 0 272
0 0 0 225

0 0 0 225
0 0 0 206

0 0 0 206
0 0 0 221

0 0 0 221
0 0 0 264

13/14
ALLOW

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

22500
22500

22500
22500

22500
22500

NON-REPEATED
ANCHOR MOV

EON ***
CALC 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
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

* EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED* EXCEEDED ALLOWABLE

>C~h



1- 1 STRESS ANALYSIS ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 331

CODE B31S73

ELEMENT
FROM TYPE
TO TITLE

A45A TNGT
A45B

A45B TNGT
A45C

A45C TNGT
A45D

A45D TNGT
A45E

A45E TNGT
AS0

ASO TNGT
A5OA

A50A TNGT
A50B

ASOB TNGT

ASOB" TNGT

A50D TNGT
AS GE

ASOE TNGT
A55

A55 TNGT
A6G

A60 TNGT
A65 B

A65 B BEND
Ar5 M

A65 M BEND
A65 E

SUSTAINED LOAD

EON 11
PD/4T CALC ALD

PSI PSI P

LEVEL B
EON 12

OCCASIONAL LOc
LEVEL

EON

SI
PD/4

PIC

6803 6991
7046

6803 7046
7179

6803 7179
7024

6803 7024
7034

6803 7034
7769

6803 7769
6962

6803 6962
7169

6803 7169
7399

6803 7399
7338

6803 7338
6989

6803 6989
7263

6803 7263
6871

6803 6871
6851

6803 6888
6894

6803 6894
7038

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

T

0

0

0

0

0

0

0

0

0

0

0

0

0

0
0

CALC ALLOW CALC
PSI PSI 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

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 0
0 0 0

0 0 0
0 0 0

0 0 0
0 0 0

THERMAL
IAD EXPANS ION

C LEVEL D
12 EON 12 EQNS 13/14
ALLOW CALC ALLOW CALC ALLOW

PSI PSI PSI PSI PSI

0 0 0 264 22500
0 0 0 324 22500

0 0 0 324 22500
.0 0 0 394 22500

0 0 0 394 22500
0 0 0 469 22500

0 0 0 469 22500
0 0 0 548 22500

0 0 0 548 22500
0 0 0 628 22500

0 0 0 628 22500
0 0 0 709 22500

0 0 0 709 22500
0 0 0 791 22500

0 0 0 791 22500
0 0 0 874 22500

0 0 0 874 22500
0 0 0 958 22500

0 0 0 958 22500
0 0 0 1042 22500

0 0 0 1042 22500
0 0 0 1126 22500

0 0 0 1126 22500
0 0 0 1213 22500

0 0 0 1213 22500
0 0 0 1292 22500

0 0 0 3043 22500
0 0 0 3078 22500

0 0 0 3078 22500
0 0 0 3020 22500

NON - REPEATED
ANCHOR MOV

EON ***
CALC 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
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 00 0

EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED
÷ EXCEEDED ALLOWABLE

N.
".4-
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CODE B31S73

ELEMENT
FROM TYPE
TO TITLE

A65 E TNGT
A65A

A65A TNGT
A70

A70 TNGT
A7OA

A70A TNGT
A70B

A70B TNGT
A70C

A70C TNGT
A70D

A7OD TNGT
A75

A75 TNGT
A75A

A75A TNGT
A75B

A75B TNGT
A75C

A75C TNGT
A80

A80 TNGT
A8OA

A8OA TNGT
A8S

A85 TNGT
A88 B

A88 B BEND
A88 M

SUSTAINED LOAD

EQN 11
PD/4T CALC ALLOW

PSI PSI PSI

6803 6936 15000
7155 15000

6803 7155 15000
7484 15000

6803 7484 15000
6836 15000

6803 6836 15000
7187 15000

6803 7187 15000
7293 15000

6803 7293 15000
7118 15000

6803 7118 15000
6952 15000

6803 6952 15000
7098 15000

6803 7098 15000
7270 15000

6803 7270 15000
7177 15000

6803 7177 15000
6836 15000

6803 6836 15000
6846 15000

6803 6846 15000
7065 15000

6803 7065 15000
6990 15000

6803 7134 15000
6983 15000

OCCASIONAL LOAD
LEVEL B LEVEL C

EQN 12 EQN 12
CALC ALLOW CALC ALLOW

PSI PSI PSI PSI

LEVEL D
EQN 12

CALC ALLOW
PSI PSI

PD/4
PS

•T
BI

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 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
0 0 0

0 0 0 0
0 0 0

0 0 0 0
0 0 0

THERMAL
EXPANSION

EQNS 13/14
CALC ALLOW

PSI PSI

1282 22500
1219 22500

1219 22500
1155 22500

1155 22500
1051 22500

1051 22500
947 22500

947 22500
843 22500

843 22500
739 22500

739 22500
635 22500

635 22500
535 22500

535 22500
435 22500

435 22500
335 22500

335 22500
237 22500

237 22500
136 22500

136 22500
67 22500

67 22500
67 22500

157 22500
209 22500

NON - REPEATED
ANCHOR MOV

EQN ***
CALC ALLOW
PSI 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
o 0

0 0
0 0

0 0
0 0

0 0
0 0

0 0
0 0

0 0
a a

0 0
0 0

0 0
0 0

EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED* EXCEEDED ALLOWABLE
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CODE B31S73

ELEMENT
FROM TYPE
TO TITLE

A88 M BEND
A88 E

A88 E TNGT
A90

A90 TNGT
A90A

A90A TNGT
A95

A95 TNGT
A95A

A9SA TNGT
ASNI

ASV TNGT
A97

A97 TNGT
MS1

MS1 TNGT
S02

A97 TNGT
GAI

GA] TNGT
C71,

GAI TNGT
GAIA

GAlA TNGT
GAIB

GAIB TNGT
GA2 B

GA2 B BEND
GA2 M

SUSTAINED LOAD

EQN 11
PD/4T CALC ALLOW

PSI PSI PSI

6803 6983 15000
7068 15000

6803 6953 15000
7049 15000

6803 7015 15000
6917 15000

6803 6917 15000
7175 15000

6803 7175 15000
7021 15000

6803 7021 15000
6994 15000

5866 5893 15000
5906 15000

5866 6820 15000
5866 15000

5866 5866 15000
5866 15000

4198 4387 15000
4859 15000

419$ 4972 15000
419$ 15000

5421 5735 15000
5744 15000

5421 5744 15000
5754 15000

5421 5754 15000
5766 15000

5421 5949 15000
5769 15000

PD/4PS T

LEVEL BEQN 12
CALC AL

PSI

OCCASIONAL. LOAD
LEVEL C

EQN 12
,LOW CALC ALLOW
PSI PSI PSI

LEVEL D
EQN 12

CALC 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 0
0

0 0
0

0 0
0

0 0
0

0 0
0

0 0
0

0 0
0

0 0
0

THERMAL
EXPANSION

EONS 13/14
CALC ALLOW
PSI 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
1164 22500

NON - REPEATED
ANCHOR MOV

EQN ***
CALC 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
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

* EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED
+ EXCEEDED ALLOWABLE 1"1
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CODE B31S73

SUSTAINED LOAD
ELEMENT

FROM TYPE
TO TITLE

GA2 M BEND
GA2 E

GA2 E TNGT
GA2A

GA2A TNGT
GA2B

GA2B TNGT
GA2C

GA2C TNGT
GA2 D

GA2D TNGT
GA2 E

GA2E TNGT
GA4 B

GA4 B BEND
GA4 M

GA4 M BEND
GA4 E

GA4 E TNGT
GA4A

GA4A TNGT
GA4B

GA4B TNGT
GA4 C

GA4C TNGT
GA4 D

GA4D TNGT
GA4 E

GA4E TNGT
GA4 F

EQN 11
PD/4T CALC ALLOW

PSI PSI PSI
PD/4IPS

•T

LEVEL B
EQN 12

CALC AL]
'PSI

OCCASIC

:ýOw
'SI

)NAL LOAD
LEVEL C LEVEL D

EON 12 EQN 12
ALC ALLOW CALC ALLOW
PSI PSI PSI PSI

THERMAL
EXPANSION

EONS 13/14
CALC ALLOW
PSI PSI

5421 5769
5559

5421 5511
5887

5421 5887
6139

5421 6139
6237

5421 6237
6181

5421 6181
5971

5421 5971
5611

5421 5712
5548

5421 5548
5703

5421 5606
5595

5421 5595
5589

5421 5589
5587

5421 5587
5590

5421 5590
5596

5421 5596
5607

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

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
0

1164
1117

548
534

534
550

550
593

593
659

659
740

740
833

1698
1785

1785
1788

878
835

835
797

797
763

763
735

735
714

714
699

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

NON - REPEATED
ANCHOR MOV

EON ***
CALC 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
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

EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED
** EXCEEDED ALLOWABLE
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CODE B31S73

THERMAL
EXPANSIONSUSTAINED LOAD

ELEMENT
FROM TYPE
TO TITLE

GA4 F
GA4G

GA4G
GAS B

GAS B
GA5 M

GA5 M
GAS E

GA5 E
GA6

B05
B06

B06
B07

B07
B0 7A

B07A
B07B

B07B
BI0 B

BlO B
BlO M

B10 M
BlO 9

BI0 E
B15

BI5
BI5A

B15A
B15B

TNGT

TNGT

BEND

BEND

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

BEND

BEND

TNGT

TNGT

TNGT

EQN
PD/4T CALC

PSI PSI

5421 5607
5621

5421 5621
5637

5421 5854
5673

5421 5673
7091

5421 6255
6557

6803 7528
7240

6803 7240
6887

6803 6887
6818

6803 6818
6817

6803 6817
6817

6803 6827
6903

6803 6903
7223

6803 7041
7228

6803 7228
7010

6803 7010
7197

11
ALLOW

PSI

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

PD/4
PSc

LEVEL B
EQN 12

IT CALC AL
;I 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

0 0
0

0 0
0

0 0
0

0 0
0

o 0
0

OCCASIONAL LOAD
LEVEL C

EQN 12
LOW CALC ALLOW
PSI PSI 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

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 0
0 0 0

0 0 0
0 0 0

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

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

EQNS
CALC

PSI

699
692

692
692

1849
1885

1885
1971

738
751

5939
3116

3116
7184

7184
1015

1015
1069

1069
1131

2664
2682

2682
2553

1084
1024

1024
807

807
642

LEVEL D
13/14

ALLOW
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

22500
22500

22500
22500

22500
22500

NON - REPEATED
ANCHOR MOV

EON ***
CALC 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
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

* EXCEEDED ALLOWABLE IN EQUATION
* EXCEEDED ALLOWABLE

13, EQUATION 14 USED
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CODE B31S73

SUSTAINED LOAD
ELEMENT

FROM TYPE
TO TITLE

B15B TNGT
B15C

B15C TNGT
B20

B20 TNGT
B25

B25 TNGT
B30 B

B30 B BEND
B30 M

B30 M BEND
B30 E

B30 E TNGT
B30A

B30A TNGT
B35

B35 TNGT
B35A

B35A TNGT
B40

B40 TNGT
B40A

B40A TNGT
B40B

B40B TNGT
B40C

B40C TNGT
B40D

B40D TNGT
B40E

PD/4T
PSI

EON 11
CALC ALLOW PD

PSI PSI

LEVEL B
EQN 12

A/4T CALC ALLOW
PSI PSI PSI

CASIONAL LOAD
LEVEL C

EQN 12
CALC ALLOW
PSI PSI

LEVEL D
EQN 12

CALC ALLOW
PSI PSI

THERMAL
EXPANSION

EQNS 13/14
CALC ALLOW

PSI PSI

6803 7197
6940

6803 6940
7368

6803 7368
6931

6803 6931
6858

6803 6899
6845

6803 6845
6878

6803 6846
6821

6803 6821
6898

6803 6898
6965

6803 6965
7382

6803 7382
6839

6803 6839
7184

6803 7184
7273

6803 7273
7101

6803 7101
6940

15000
15000

.15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

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
0

642
577

577
643

643
768

768
811

1910
2011

2011
1982

842
80o

800
768

768
655

655
552

552
466

466
384

384
308

308
243

243
202

22500
22500

22500
22500

22500
22500

22500
2250(

2250O
22500

2250(
2250O

2250O
2250S

2250(
2250(

2250(
2250(

2250(
2250(

22501
2250

2250'
2250'

2250
2250

2250
2250

2250
2250

NON - REPEATED
ANCHOR. MOV

EQN ***
CALC 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
30 0

00 0
0 0

0 0 0
0 0 0

03 0 0
03 0 0

03 0 0
03 0 0

03 0 0
03 0 0

03 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 0
0 0

0 0
0 0

EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED
44 EXCEEDED ALLOWABLE
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CODE B31S73

ELEMENT
FROM TYPE
TO TITLE

B40E TNGT
B45

B45 TNGT
B45A

B45A TNGT
B4SB

B45B TNGT
B45C

B45C TNGT
B45D

B45D TNGT
B45E

B45E TNGT
BS0

BS0 TNGT
B5OA

B50A TNGT
BSGB

BSOB TNGT
BsoC

BSOC TNGT
BSOD

BSOD TNGT
BSOE

BSOE TNGT
B55

B55 TNGT
B60

B60 TNGT
B65 B

SUSTAINED LOAD

EQN ii
PD/4T CALC ALLOW

PSI PSI PSI

6803 6940
7632

6803 7632
6946

6803 6946
7060

6803 7060
7166

6803 7166
6983

6803 6983
7100

6803 7100
7864

6803 7864
6986

6803 6986
7211

6803 7211
7509

6803 7509
7517

6803 7517
7235

6803 7235
6947

6803 6947
6927

6803 6927
6864

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

LEVEL BEQN 12
PD/4T CALC AL]

PSI 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

0 0
0

0 0
0

0 0
0

0 0
0

0 0
0

i
PSI PSI

OCCASIONAL LOAD
LEVEL C

EQN 12
LOW CALC Al

LEVEL D
EON 12

SLOW CALC ALLOW
PSI PSI PSI

THERMAL
EXPANSION

EONS 13/14
CALC ALLOW

PSI PSI

202 22500
198 22500

198 22500
236 22500

236 22500
303 22500

303 22500
383 22500

383 22500
469 22500

469 22500
560 22500

560 22500
652 22500

652 22500
745 22500

745 22500
839 22500

839 22500
935 22500

935 22500
1031 22500

1031 22500
1128 22500

1128 22500
1225 22500

1225 22500
1419 22500

1419 22500
1448 22500

NON-REPEATED
ANCHOR MOV

EON ***
CALC 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
0 0

0 0
0 0

0 0
0 0

0 0
0 0

0 0
0 0

0 0
a 0

0 0
0 0

0 0
0 0

0 0

0 0
0 0

r>

%!

r' -

EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED
** EXCEEDED ALLOWABLE
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CODE B31S73

ELEMENT
FROM TYPE
TO TITLE

B65 B BEND
B65 M

B65 M BEND
B65 E

B65 E TNGT
B70

B70 TNGT
B70A

B70A TNGT
B70B

B7OB TNGT
B70C

B70C TNGT
B70D

B70D TNGT
B75

B75 TNGT
B75A

R'75A TNGT
B75B

B75B TNGT
B75C

B75C TNGT
B80

B80 TNGT
985 B

P85 B BEND
R85 M

B85 M BEND
B85 E

SUSTAINED LOAD

EQN 11
PD/4T CALC ALLOW

PSI PSI PSI

6803 6911 15000
6923 15000

6803 6923 15000
7203 15000

6803 7030 15000
7420 15000

6803 7420 15000
6957 15000

6803 6957 15000
6986 15000

6803 6986 15000
6958 15000

6803 6958 15000
7049 15000

6803 7049 15000
7615 15000

6803 7615 15000
6923 15000

6803 6923 15000
7200 15000

6803 7200 15000
7152 15000

6803 7152 15000
6995 15000

6803 6995 15000
6950 15000

6803 7063 15000
7082 15000

6803 7082 15000
7181 15000

LEVEL B
EQN 12

CALC AL]

OCCASIONAL LOAD
LEVEL C

EON 12
LOW CALC ALLOW

LEVEL DEQN 12
CALC ALLOWPD/4

PE
4T
SI PS:

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

I PSI PSI PSI 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

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 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 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

PSI

THERMAL
EXPANSION

EQNS 13/14
CALC ALLOW

PSI PSI

3411 22500
3443 22500

3443 22500
3356 22500

1425 22500
1326 22500

1326 22500
1188 22500

1188 22500
1050 22500

1050 22500
912 22500

912 22500
774 22500

774 22500
637 22500

637 22500
465 22500

465 22500
295 22500

295 22500
129 22500

129 22500
76 22500

76 22500
97 22500

228 22500
368 22500

368 22500
495 22500

NON -REPEATED
ANCHOR MOV

EQN ***
CALC 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
0 0

0 0
0 -0

0 0
0 0

0 0
0 0

0 0
0 0

0 0
a 0

0 0
0

0 0
0 0

0 0
0 0

0 0
0 0

* EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED
* EXCEEDED ALLOWABLE

N p



ME101/N2 PECO/553967 (QB2422) 09/26/03 OB2422 PAGE 3391-1 STRESS ANALYSIS

CODE B31S73

ELEMENT
FROM TYPE
TO TITLE

B85 E TNGT
B90

B90 TNGT
B90A

B90A TNGT
B95

B95 TNGT
B95A

B95A T!GT
BSV

BSV TNGT
B97

B97 TNGT
GBI

GB1 TNGT
CV2

GB1 TNGT
GB IA

GBIA TNGT
GBIB

GB1B TNGT
GB2 B

GB2 B BEND
GB2 M

GB2 M BEND
GB2 E

GB2 E TNGT
GB2A

GB2A TNGT
GB2B

SUSTAINED LOAD

EQN 11
PD/4T CALC ALLOW

PSI PSI PSI

OC(
LEVEL B

EQN 12
CALC ALLOW

PSI PSI

7AS IONAL LOAD
LEVEL C

EQN 12
CALC ALLOW

PSI PSI

LEVEL DEON 12
CALC ALLOW
PSI PSI

PD/4T
PSI

6803 7017
7122

6803 7321
6848

6803 6848
7382

6803 7382
7363

6803 7363
7474

5866 5960
5992

4198 4521
4806

4198 4942
4198

5421 5774
5761

5421 5761
5748

5421 5748
5735

5421 5901
5697

5421 5697
5561

5421 5513
5916

5421 5916
6165

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

0 0
0

0 0
0

o 0
0

0 0

o 0

0

0

0 0
0

0 0
0

0 0
0

0 0
0

0 0
0

0 0
00 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

00

00

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

00

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0

0
0

00

0

0

0

0
0

00

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

THERMALEXPANSION

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

NON - REPEATEDANCHOR MOV

EQN ***
CALC ALLOW

PSI PSI

0 0
0 0

0 0o

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 0

0 0
0 0

0 0
0 0

0 0
0 0

0 C
0 0

EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED* EXCEEDED ALLOWABLE
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CODE B31573

ELEMENT
FROM TYPE
TO TITLE

GB2B TNGT
GB2C

GB2C TNGT
GB2D

GB2D TNGT
GB2E

GB2E TNGT
GB4 B

GB4 B BEND
GB4 M.

GS4 P1 BEND
GP4 E

(-P4 E TNGT
GB4A

GB4A TNGT
GB4B

GB4B TNGT
GR4C

GP4C TNGT
GB4D

(P4D TNrT
GS4E

GB4E TN(-T
GB4F

GB4F TNGT
GB4G

GB4G TNGT
G85

C05 TNGT
C06

SUSTAINED LOAD

EQN 11
PD/4T CALC ALLOW

PSI PSI PSI

5421 6165
6261

5421 6261
6201

5421 6201
5987

5421 5987
5618

5421 5723
5510

5421 5510
5700

5421 5603
5614

5421 5614
5624

5421 5624
5635

5421 5635
5645

5421 5645
5656

5421. 5656
5666

5421 5666
5677

5421 5677
5687

6803 7550
7246

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
.15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

LEVEL B
EON 12

PD/4T CALC ALl
PSI PSI

0 0
0

0 0
0

o o
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

OCCASIONAL LOAD
LEVEL C

EQN 12
loW CALC ALLOW
?SI PSI 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

663
719

719
792

792
877

877
972

1981
2089

2089
2147

1054
1075

1075
1108

1108
1152

1152
1205

1205
1266

1266
1334

1334
1408

1408
1488

5945
3184

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

LEVEL D
EON 12

CALC ALLOW
PSI PSI

THERMAL
EXPANSION

EONS 13/14
CALC ALLOW
PSI PSI

NON-REPEATED
ANCHOR MOV

EON ***
CALC ALLOW

PSI PSI

0 0
0 0

0 0
0 0

0 0
o 0

0 o0
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 0

0 0
0 0

0 0
0 0

0 0
0 0

o0 0
0 0

-j-

+ EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED
* * EXCEEDED ALLOWABLE
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CODE B31S73

ELEMENT
FROM TYPE
TO TITLE

COG TNGT
C07

C07 TNGT
C07A

C07A TNGT
C07B

C07B TNGT
CIO B

CIO B BEND
CIO M

C10 M BEND
C10 E

C10 E TNGT
C15

Cis TNGT
CISA

CISA TNGT
ClSB

C1SB TNGT
CisC

C15C TNGT
C15D

C15D TNGT
C20

C20 TNGT
C25

C25 TNGT
C30 B

C30 B BEND
C30 M

SUSTAINED LOAD

EON 11
PD/4T CALC ALLOW

PSI PSI PSI

LEVEL B
EQN 12

kLC AL]

OCCASIONAL LOAD
LEVEL C
EON 12

LOW CALC ALLOW

LEVEL D
EON 12

CALC ALLOW
PSI PSI

PD/4
PS

•T
SI

CA
PSI

6803 7246
7146

6803 7146
6864

6803 6864
6863

6803 6863
6863

6803 6908
6836

6803 6836
7180

6803 7017
7220

6803 7220
6868

6803 6868
7072

6803 7072
7001

6803 7001
6952

6803 6952
7573

6803 7573
6838

6803 6838
6826

6803 6843
6819

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

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
0

PS I PSI 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

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 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 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

THERMAL
EXPANSION

EQNS 13/14
CALC ALLOW

PSI PSI

3184 22500
7337 22500

7337 22500
1022 22500

1022 22500
1071 22500

i071 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

NON-REPEATED
ANCHOR MOV

EQN ***
CALC ALLOW

PSI PSI

0 0
0 0

0 0
0 0

0 0
0 6

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

0 0
0 0

* EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED
** EXCEEDED ALLOWABLE 7 .3' ,



ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 3421-1 STRESS ANALYSIS

CODE B31S73

ELEMENT
FROM TYPE
TO TITLE

C30 M BEND
C30 E

C30 E TNGT
C35

C35 TNGT
C35A

C35A TNGT
C35B

C35B TNGT
C35C

C35C TNGT
C40

C40 TNGT
C40A

C40A TNGT
C40B

C40B TNGT
C40C

C40C TNGT
C40D

C40D TNGT
C40E

C40E TNGT
C45

C45 TNGT
C45A

C45A TNGT
C45B

C458 TNGT
C45C

SUSTAINED LOAD

EQN 11
PD/4T CALC ALLOW

PSI PSI PSI

6803 6819 15000
6851 15000

6803 6830 15000
7042 15000

6803 7042 15000
6914 15000

6803 6914 15000
6954 15000

6803 6954 15000
6920 15000

6803 6920 15000
7494 15000

6803 7494 15000
6820 15000

6803 6820 15000
7184 15000

6803 7184 15000
7285 15000

6803 7285 15000
7097 15000

6803 7097 15000
6987 15000

6803 6987 15000
7754 15000

6803 7754 15000
6990 15000

6803 6990 15000
7092 15000

6803 7092 15000
7275 15000

OCC
LEVEL B

EQN 12
CALC ALLOW

PSI PSI

ASIONAL LOAD
LEVEL C

EQN 12
CALC ALLOW

PSI PSI

LEVEL DEQN 12
CALC ALLOW

PSI PSI
PD/4T

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

0 0
0

0 0
0

0 0
0

0 0

00 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

0
0

0

0
0

0
0

0
0

0
0

00

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0o

0
0

0
0

0
0

0
0

0
0

THERMALEXPANSION

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
440 22500

440 22500
546 22500

NON-REPEATEDANCHOR MOV

EQN *
CALC 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
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

00
0 0

0 0 0
0 0 0

0 0 0
0 0 0

0 0 0
0 0 0

EXCEEDED ALLOWABLE IN EQUATION 13. EQUATION 14 USED
• EXCEEDED ALLOWABLE

a



1 -1 STRESS ANALYSIS ME101/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 343

CODE B31S73

SUSTAINED LOAD
ELEMENT

FROM TYPE
TO TITLE P

C45C TNGT
C45D

C45D TNGT
C45E

C45E TNGT
c50

C50 TNGT
C50A

C50A TNGT
C50B

C50B TNGT
C50C

C50C TNGT
C50D

C50D TNGT
C50E

CS0E TNGT
C55

C55 TNGT
C60

C60 TNGT
C65 B

C65 B BEND
C65 M

C65 M BEND
C65 E

C65 E TNGT
C65A

C65A TNGT
C70

EQN 11
PD/4T CALC AL

PSI PSI

6803 7275 15
7168 15

6803 7168 15
6840 15

6803 6840 15
7524 15

6803 7524 15
6822 15

6803 6822 15
7277 15

6803 7277 15
7525 15

6803 7525 15
7542 15

6803 7542 15
7327 11

6803 7327 1!
6881 i1

6803 6881 1
7192 1!

6803 7192 1
6974 1!

6803 7105 1
7009 1i

6803 7009 1i
6998 1

6803 6913 1
6924 1'

6803 6924 1
7051 1

LOW
PSI

000
000

000
000

o000
o000

o000
•000

i000
p000

,000
p000

p000
5000

5000
5000

5000
5000

5000
5000

5000
5000

5000
5000

5000
5000

5000
5000

5000
5000

LEVEL B
EON 12

PD/4T CALC ALI
PSI 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.

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

OCCASIONAL LOADLEVEL C
EON 12

LOW CALC. ALLOW
PSI PSI PSI

THERMALEXPANSION
LEVEL D
EON 12 EONS 13/14

CALC ALLOW CALC ALLOW
PSI PSI PSI PSI

0 0 546 22500
0 0 654 22500

0 0 654 22500
0 0 764 22500

0 0 764 22500
0 0 875 22500

0 0 875 22500
0 0 968 22500

0 0 968 22500
0 0 1063 22500

0 0 1063 22500
0 0 1158 22500

0 0 1158 22500
0 0 1254 22500

0 0 1254 22500
0 0 1351 22500

0 0 1351 22500
0 0 1448 22500

0 0 1448 22500
0 0 1518 22500

0 0 1518 22500
0 0 1596 22500

0 0 3759 22500
0 0 3786 22500

0 0 3786 22500
0 0 3665 22500

0 0 1556 22500
0 0 1445 22500

0 0 1445 22500
0 0 1334 22500

NON-REPEATEDANCHOR MOV

EON ***
CALC 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
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

-~r"

0 0
0 0

0 0
0 0

0 0
0 0

0 0
0 0

* EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED
** EXCEEDED ALLOWABLE
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CODE B31S73

ELEMENT
FROM TYPE
TO TITLE

C70 TNGT
C70A

C70A TNGT
C70B

C70B TNGT
C70C

C70C TNGT
C75

C75 TNGT
C75A

C75A TNGT
r7 5B

C75B TNGT
C75C

C75C TNGT
C80

C80 TNGT
C85 B

C85 B BEND
C85 M

C85 M BEND
C.R5 E

CR5 E TNGT
.C90

C90 TNGT
C95

C95 TNGT
C96

C96 TNGT
CSV

SUSTAINED LOAD

EQN 11
PD/4T CALC ALLOW

PSI PSI PSI

6803 7051 15000
6977 15000

6803 6977 15000
7065 15000

6803 7065 15000
6942 15000

6803 6942 150007141 15000

6803 7141 15000
6983 15000

6803 6983 15000
7163 15000

6803 7163 15000
7100 15000

6803 7100 15000
6925 15000

6803 6925 15000
6912 15000

6803 6996 15000
7034 15000

A803 7034 15000
7042 15000

6803 6939 15000
6965 15000

6803 7087 15000
7032 15000

6803 7032 15000
6952 15000

6803 6952 15000
6974 15000

OCCASIONAL LOAD
LEVEL B LEVEL C

EQN 12 EQN 12
CALC ALLOW CALC ALLOW

PSI PSI PSI PSI
PD/4T

PSI

LEVEL D
EQN 12

CALC 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 0
0

0 0
0

0 0
0

0 0
0

0 0
0

0 0
0

0 0
0

0 0
0

THERMAL NON-REPEATED
EXPANSION ANCHOR MOV

EQNS 13/14 EQN ***
CALC ALLOW CALC ALLOW

PSI PSI PSI PSI

1334 22500 0 0
1158 22500 0 0

1158 22500 0 0
982 22500 0 0

982 22500 0 0
806 22500 0 0

806 22500 0 0
631 22500 0 0

631 22500 0 0
451 22500 0 0

451 22500 0
272 22500 0 0
272 22500 0 0

93 22500 0 0

93 22500 0 0
87 22500 0 0

87 22500 0
124 22500 0 0

291 22500 0 0
491 22500 0 0

491 22500 0 0
652 22500 0 0

277 22500 0 n
571 22500 0

525 22500 0 0
407 22500 0 0

407 22500 0 0
535 22500 0 0

535 22500 0 0
556 22500 0 0

r%.
EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED
EXCEEDED ALLOWABLE
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CODE B31S73

SUSTAINED LOAD OCCASIONAL LOAD
LEVEL CELEMENT

FROM TYPE
TO TITLE

CSV TNGT
C97

C97 TNGT
GC1

GC1 TNGT
CV3

GC1 TNGT
GCIA

GCIA TNGT
GCIB

GCIB TNGT
GC2 B

GC2 B BEND
GC2 M

GC2 M BEND
GC2 E

GC2 E TNGT
GC2A

GC2A TNGT
GC2B

GC2B TNGT
GC2C

GC2C TNGT
GC2D

GC2D TNGT
GC2E

GC2E TNGT
GC4 B

GC4 B BEND
GC4 M

EON
PD/4T CALC

PSI PSI

5866 5890
5911

4198 4481
4818

4198 4952
4198

5421 5769
5759

5421 5759
5748

5421 5748
5737

5421 5904
5702

5421 5702
5554

5421 5508
5912

5421 5912
6162

5421 6162
6257

5421 6257
6197

5421 6197
5983

5421 5983
5614

5421 5717
5517

11
ALLOW

PSI

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

LEVEL B
EON 12

PD/iPS4T CALC
SI 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

0 0

0

0 0
0

0 0
0

0 0
0

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
0

0
0

0
0

EQN 12
CALC ALLOW

PSI PSI

LEVEL D
EON 12

CALC ALLOW
PSI PSI

THERMAL NON-REPEATED
EXPANSION ANCHOR MOV

EQNS 13/14 EQN *
CALC ALLOW CALC ALLOW

PSI PSI PSI PSI

78 22500 0 0
88 22500 0 0

267 22500 0 0
194 22500 0 0

0 22500 0 0
0 22500 0 0

501 22500 0 0
379 22500 0 0

379 22500 0 0
414 22500 0 0

414 22500 0 0
579 22500 0 0

1181 22500 0 0
1366 22500 0 0

1366 22500 0 0
1437 22500 0 0

705 22500 0 0
709 22500 0 0

709 22500 0 0
732 22500 0 0

732 22500 0 0
771 22500 0 0

771 22500 0 0
824 22500 0 0

824 22500 0 0
889 22500 0 0

889 22500 0 0
963 22500 0 0

1963 22500 0 0
2038 22500 0 0

F0
EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED

* EXCEEDED ALLOWABLE
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CODE B31S73

ELEMENT
FROM TYPE
TO TITLE

GC4 M BEND
GC4 E

GC4 E TNGT
GC4A

GC4A TNGT
GC4B

GC4B TNGT
GC4 C

GC4C TNGT
GC4D

GC4D TNGT
GC4 E

GC4E TNGT
GC4F

GC4F TNGT
(-C4G

GC4G TNGT

T0'5 TNGT
D06

D06 TNGT
D07

D07 TNGT
D07A

D07A TNGT
DO 7B

D07B TNGT
plo B

DI0 B BEND
D10 M

SUSTAINED LOAD

EQN 11
PD/4T CALC ALLOW

PSI PSI PSI

5421 5517 15000
5704 15000

5421 5606 15000
5615 15000

5421 5615 15000
5624 15000

5421 5624 15000
5632 15000

5421 5632 15000
5641 15000

5421 5641 15000
5650 15000

5421 5650 15000
5659 15000

5421 5659 15000
5667 15000

5421 5667 15000
5676 15000

6803 7570 15000
7259 15000

6803 7259 15000
7515 15000

6803 7515 15000
6933 15000

6803 6933 15000
6935 15000

6803 6935 15000
6937 15000

6803 7039 15000
6985 15000

LEVEL B
EQN 12

PD/4T CALC ALI
PSI 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

0 0
0

0 0
0

0 0
0

0 0
0

0 0
0

OCCASIONAL LOAD
LEVEL C

EQN 12
LOW CALC ALLOW
PSI PSI PSI

LEVEL D
EQN 12

CALC 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
0 0

0 0
0 0

o 0
00

00
0 0

00

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

00

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

THERMALEXPANSION

EQNS 13/14
CALC ALLOW

PSI PSI

2038 22500
2080 22500

1021 22500
1057 22500

1057 22500
1132 22500

1132 22500
1237 22500

1237 22500
1367 22500

1367 22500
1514 22500

1514 22500
1675 22500

1675 22500
1845 22500

1845 22500
2022 22500

5992 22500
3301 22500

3301 22500
8334 22500

8334 22500
1138 22500

1138 22500
1175 22500

1175 22500
1237 22500

2913 22500
2927 22500

NON-REPEATEDANCHOR MOV

EQN ***
CALC 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 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
0

0
0

00

0
0

0
0

0
0

0
0

0
0

+ EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED
** EXCEEDED ALLOWABLE

P.)
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CODE B31S73

ELEMENT
FROM TYPE
TO TITLE

D10 M BEND
DI0 E

D10 E TNGT
D15

DI5 TNGT
DI5A

DI5A TNGT
D15B

D15B TNGT
DI5C

DISC TNGT
D20

D20 TNGT
D20A

D20A TNGT
D25

D25 TNGT
D30 B

D30 B BEND
D30 M

D30 M BEND
D30 E

D30 E TNGT
D30A

D30A TNGT
D33

D33 TNGT
D35'

D35 TNGT
D35A

SUSTAINED LOAD

EQN 11
PD/4T CALC ALLOW

PSI PSI PSI

6803 6985 15000
7156 15000

6803 7003 15000
7188 .15000

6803 7188 15000
7028 15000

6803 7028 15000
7162 15000

6803 7162 15000
6916 15000

6803 6916 15000
7468 15000

6803 7468 15000
7123 15000

6803 7123 15000
7199 15000

6803 7199 15000
7131 15000

6803 7382 15000
6974 15000

6803 6974 15000
7098 15000

6803 6970 15000
7184 15000

6803 7184 15000
7271 15000

6803 7271 15000
7208 15000

6803 7208 15000
7332 15000

LEVEL B
OCCASIONAL LOAD

LEVEL C
EQN 12

PD/4
PSc

4T
SI

EQN
CALC

PSI

12
4OW C

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
00 0
0

0 0
0

0 0
0

0 0
0

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
0

0
0

0
0

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

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

CALC ALI

THERMAL
EXPANSION

LEVEL D
EON 12 EQNS 13/14

ALC ALLOW CALC ALLOW
PSI PSI PSI PSI

0 .0 2927 22500
0 0 2765 22500

0 0 1174 22500
0 0 1100 22500

0 0 1100 22500
0 0 830 22500

0 0 830 22500
0 0 626. 22500

0 0 626 22500
0 0 563 22500

0 0 563 22500
0 0 682 22500

0 0 682 22500
0 0 913 22500

0 0 913 22500
0 0 1197 22500

0 0 1197 22500
0 0 1223 22500

0 0 2881 22500
0 0 3042 22500

0 0 3042 22500
0 0 3014 22500

0 0 1280 22500
0 0 1194 22500

0 0 1194 22500
0 0 1115 22500

0 0 1115 22500
0 0 1032 22500

0 0 1032 22500
0 0 906 22500

NON-REPEATED
ANCHOR MOV

EQN **
CALC ALLOW

PSI PSI

0 0
0 0

0 0
0 0

0 0
0 0

0 0
0 0

00
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 0
0 0

0 0
0 0

0 0o 0

+ EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED
* EXCEEDED ALLOWABLE r)

N
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CODE B31S73

ELEMENT
FROM TYPE
TO TITLE

D35A TNGT
D35B

D35B TNGT
D35C

D35C TNGT
D40

D40 TNGT
D40A

D40A TNGT
D40B

D40B TNGT
D40C

D40C TNGT
D40D

D40D TNGT
D40E

D40E TNGT
D45

D45 TNGT
D45A

D45A TNGT
D45B

D45B TNGT
D45C

D45C TNGT
D45D

D45D TNGT
D45E

D45E TNGT
D50

SUSTAINED LOAD

EQN 11
PD/4T CALC ALLOW

PSI PSI PSI

6803 7332 15000
7169 15000

6803 7169 15000
6893 15000

6803 6893 15000
7631 15000

6803 7631 15000
6913 15000

6803 6913 15000
7124 15000

6803 7124 15000
7260 15000

6803 7260 15000
7105 15000

6803 7105 15000
6951 15000

6803 6951 15000
7688 15000

6803 7688 15000
6961 15000

6803 6961 15000
7085 15000

6803 7085 15000
7232 15000

6803 7232 15000
7089 15000

6803 7089 15000
6954 15000

6803 6954 15000
7677 15000

OCCASIONAL LOAD
LEVEL B
EON 12

PD/4T CALC ALLOW
PSI PSI PSI

LEVEL C
EQN 12

CALC ALLOW
PSI PSI

LEVEL D
EON 12

CALC ALLOW
PSI PSI

THERMAL
EXPANSION

EONS 13/14
CALC 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

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
0

0
0

0
0

0
0

906
781

781
659

659
542

542
427

427
317

317
221

221
166

166
190

190
274

274
378

378
492

492
612

612
733

733
856

856
980

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

NON - REPEATED
ANCHOR MOV

EON ***
CALC 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
0 0

0 0
0 0

0 0
o 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

I•'._

* EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED
* EXCEEDED ALLOWABLE
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CODE B31S73

ELEMENT
FROM TYPE
TO TITLE

DS0 TNGT
D50A

D50A TNGT
D50B

D50B TNGT
D50C

D50C TNGT
D50D

D50D TNGT
D50E

D50E TNGT
D55

D55 TNGT
D60

D60 TNGT
D6 5 B

n65 B BEMD
I)r65 M

)65 M BEND
Dr 5 E

D65 E TNGT
D65A

D65A TNGT
D70

D70 TNGT
D70A

D70A TNGT
D70B

D7nB TNGT
D70C

SUSTAINED LOAD

EON 11
PD/4T CALC ALLOW

PSI PSI PSI

OCCASIONAL LOAD
LEVEL B

EQN 12
CALC ALLOW

PSI PSI

LEVEL C
EQN 12

CALC ALLOW
PSI PSI

LEVEL D
EQN 12

CALC ALLOW
PSI PSI

PD/4
PS4T3I

6803 7677
6929

6803 6929
7200

6803 7200
7486

6803 7486
7540

6803 7540
7363

6803 7363
6956

6803 6956
7090

6803 7090
7069

6803 7273
7135

6803 7135
7114

6803. 6979
6978

6803 6978
6974

6803 6974
7173

6803 7173
7296

6803 7296
7239

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

0 0
0

0 0
0

0 0
0

0 0
0

0 0
0

0 0
0

0 0

00 0

00 0

00 0

00 0

00 0

00 0

00 0

00 0
0

THERMAL
EXPANSION

EQNS 13/14
CALC ALLOW

PSI PSI

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

NON-REPEATED
ANCHOR MOV

EQN ***
CALC 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
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

EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED
•' EXCEEDED ALLOWABLE
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CODE B31S73

ELEMENT
FROM TYPE
TO TITLE

D70C TNGT
D75

D75 TNGT
D75A

D75A TNGT
D75B

D75B TNGT
D80

D80 TNGT
D85 B

D85 B BEND
D85 M

D85 M BEND
D85 E

D85 E TNGT
D90

D90 TNGT
D95

D95 TNGT
D96

D96 TNGT
DSV

DSV TNGT
D97

D97 TNGT
MS4

D97 TNGT
GD1

GDI TNGT
CV4

SUSTAINED LOAD

EQN 11
PD/4T CALC ALLOW

PSI PSI PSI

OCCASIONAL LOAD
LEVEL B LEVEL C

EQN 12 EQN 12
CALC ALLOW CALC ALLOW
PSI PSI PSI PSI

LEVEL D
EQN 12

CALC ALLOW
PSI PSI

PD/4
PS

T
3I

6803 7239
7026

6803 7026
7203

6803 7203
7154

6803 7154
6975

6803 6975
6980

6803 7115
7119

6803 7119
7077

6803 6958
7035

6803 6980
7168

6803 7168
7391

6803 7391
7452

5866 5957
6002

5866 6880
5866

4198 4446
4846

4198 4953
4198

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

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

00 0

0

0 0
0

0 0
00 0
0

0 0
0

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 2250C
173 22500

0 2250C
0 2250C

NON - REPEATED
ANCHOR MOV

EQN ***
CALC ALLOW

PSI PSI

0 0
0 0

0 0
0 0

0 0
0 6

0 0
0 0

0 0
0 0
0 0
a 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

-f

* EXCEEDED ALLOWABLE IN EQUATION* EXCEEDED ALLOWABLE
13, EQUATION 14 USED
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CODE B31S73

ELEMENT
FROM TYPE
TO TITLE

GD1 TNGT
GDIA

GDIA TNGT
GDIB

GDIB TNGT
GD2 B

GD2 B BEND
GD2 M

GD2 M BEND
GD2 E

GD2 E TNGT
GD2 A

GD2A TNGT
GD2B

GD2B TNGT
GD2C

GD2C TNGT
GD2D

GD2D TNGT
GD2E

GD2E TNGT
GD4 B

GD4 B BEND
GD4 M

GD4 M BEND
GD4 F

GD4 E TNGT
GD4A

GP4A TNGT
GD4B

SUSTAINED LOAD

EON 11

OCCASIONAL LOAD
LEVEL B LEVEL C

EQN 12 EQN 12
CALC ALLOW CALC ALLOW
PST PST PST PSI

LEVEL D
EQN 12

CALC ALLOW
PSI PSI

PD/4T CALC
PSI PSI

5421 5731
5742

5421 5742
5756

5421 5756
5771

5421 5956
5783

5421 5783
5583

5421 5527
5886

5421 5886
6134

5421 6134
6229

5421 6229
6171

5421 6171
5959

5421' 5959
5593

5421 5685
5548

5421 5548
5713

5421 5612
5598

5421 5598
5588

ALLOW
Psi

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

PD/4
PS

tT

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
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
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

THERMAL
EXPANSION

EONS 13/14
CALC ALLOW
PSi PSI

447 22500
473 22500

473 22500
522 22500

522 22500
589 22500

1200 22500
1264 22500

1264 22500
1282 22500

629 22500
621 22500

621 22500
615 22500

615 22500
614 22500

614 22500
615 22500

615 22500
621 22500

621 22500
630 22500

1283 22500
1284 22500

1284 22500
1271 22500

624 22500

617 22500

617 22500

NON -REPEATED
ANCHOR MOV

EQN ***
CALC 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
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

>I

0 632 22500

* EXCEEDED ALLOWABLE IN EQUATION-13, EQUATION 14 USED
* EXCEEDED ALLOWABLE
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CODE B31S73

SUSTAINED LOAD OCCASIONAL LOAD
THERMAL

EXPANS ION
ELEMENT

FROM TYPE
TO TITLE

LEVEL B

GD4 B
GD4C

GD4 C
GD4D

GD4D
GD4E

GD4 E
GD4 F

GD4 F
GD4G

GD4G
GD5 B

GD5 B
GD5 M

GD5 M
GD5 E

GD5 E
GD6

A90
105 B

105 B
105 M

105 M
105 E

105 E
105A

105A
110

110
11OA

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

BEND

BEND

TNGT

TNGT

BEND

BEND

TNGT

TNGT

TNGT

EQN
PD/4T CALC

PSI PSI

5421 5588
5582

5421 5582
5582

5421 5582
5587

5421 5587
5597

5421 5597
5611

5421 5611
5628

5421 5835
5641

5421 5641
7088

5421 6253
6557

4383 4585
4564

4383 4625
4584

4383 4584
4551

4383 4509
4888

4383 4888
5507

4383 5507
4857

II
ALLOW

PSI

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

EQN
PD/4T CALC

PSI 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

0. 0
0

0 0
0

0 0
0

0 0
0

0 0
0

12
ALLOW

Ps I

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

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

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

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

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

LEVEL C
EQN 12

CALC ALLOW

LEVEL D
EQN 12

CALC ALLOW
EQNS

CALC
PSI

632
666

666
717

717
781

781
856

856
939

939
1028

2746
2837

2837
2915

1092
1099

321
202

360
319

319
296

166
157

157
154

154
166

13/14
ALLOW

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

22500
22500

22500
22500

22500
22500

NON-REPEATED
ANCHOR MOV

EON ***
CALC ALLOW
PSI PSI

0 0
0 0

o 0
0 o

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

0 0
0 0

0 0
0 0

oEXCEEDED ALLOWABLE IN EQUATION
"• EXCEEDED ALLOWABLE

13, EQUATION 14 USED

"-7

3
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CODE B31S73

SUSTAINED LOAD
ELEMENT

FROM TYPE
TO TITLE

11OA TNGT
115

115 TNGT
115A

1I5A TNGT
115B

115B TNGT
120

120 TNGT
120A

120A TNGT
120B

120B TNGT
120C

120C TNGT
125

125 TNGT
130 R

13n B BEND
1.30 M

130 M BEND
130 E

1.30 E TNGT
.133 B

133 B BEND
133 M

133 M BEND
135

135 TNGT
140

EQN 11
PD/4T CALC ALLOW

PSI PSI PSI
PD/4PST

I

LEVEL B
EQN 12

CALC ALL
PSI I

OCCASIONAL LOAD
LEVEL C

EQN 12
loW CALC ALU

PSI PSI P

)w

THERMAL
EXPANSION

LEVEL D
EQN 12 EQNS 13/14

CALC ALLOW CALC ALLOW

4383 4857
4585

4534 5110
4872

4534 4872
4721

4534 4721
5536

4534 5536
4920

4534 4920
4613

4534 4613
4598

4534 4598
5604

4534 5604
4618

4534 4649
4755

4534 4755
4807

4534 4734
4742

4534 4905
4910

4534 4910
4899

4534 4738
4738

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

1500o
15000

15000
15000

15000
15000

15000
15000

0 0
0

0 0
0

00 0
0

0 0
0

0 o

0

0 0
0

0 0
0

0 00

0 0

0 0

0 0
0

0 0
0

I3l 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
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

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

P

1
2

1

4

4

I
I

2

2

SI PSI

66 22500
24 22500

12 22500
56 22500

56 22500
36 22500

36 22500
22 22500

22 22500
24 22500

24 22500
39 22500

39 22500
58 22500

58 22500
64 22500

64 22500
89 22500

63 22500
.73 22500

.73 22500

.75 22500

96 22500
96 22500

29 22500
25 22500

25 22500
15 22500

90 22500
89 22500

NON-REPEATED
ANCHOR MOV

EQN
CALC 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
0 0

0 0
o o

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
0 0

0 0
0 0

+ EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED
EXCEEDED ALLOWABLE



1 -1 STRESS ANALYSIS MEOl1/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 354

CODE B31S73

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
16SA

165A TNGT
165B

165B TNGT
165C

165C TNGT
170

SUSTAINED LOAD

EQN 11
PD/4T CALC ALLOW

PSI PSI • PSI

4534 4738 15000
4740 15000

4534 4740 15000
5327 15000

4534 5327 15000
5960 15000

4534 5960 15000
5211 15000

4534 5211 15000
5192 15000

4534 5711 -15000
5649 15000

4534 5649 15000
5600 15000

4534 5130 15000
5052 15000

4534 5241 15000
5237 15000

4534 5237 15000
5241 15000

4534 5051 15000
5112 15000

4534 5112 15000
4847 15000

4534 4847 15000
5388 15000

4534 5388 15000
5579 15000

4534 5579 15000
5505 15000

OCCASIONAL LOAD
LEVEL B LEVEL C

EQN 12 EQN 12
CALC ALLOW CALC ALLOW

PSI PSI PSI PSI

LEVEL D
EON 12

CALC ALLOW
PSI PSI

PD/4T
PSI

THERMAL
EXPANSION

EQNS 13/14
CALC ALLOW

PSI PSI

89 22500
86 22500

86 22500
77 22500

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
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
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
0

0
0

77
151

151
134

134
132

316
307

307
301

126-
115

209
.203

203
193

106
88

88
50

50
21

21
38

38
108

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

NON-REPEATED
ANCHOR MOV

EQN ***
CALC 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
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

* EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED* EXCEEDED ALLOWABLE



STRESS ANALYSIS MEI1O/N2 PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 355

CODE B31S73

THERMAL
EXPANSIONSUSTAINED LOAD

ELEMENT
FROM TYPE
TO TITLE

170
175

175
180

180
230 B

230 B
230 M

230 M
230 E

230 E
210A

230A
235 B

235 B
235 M

235 M
235 E

235 E
D90

115
240

240
240A

240A
245 B

245 B
245 M

245 M
245 E

TNGT

TNGT

TNGT

BEND

BEND

TNGT

TNGT

BEND

BEND

TNGT

TNGT

TNCGT

TNGT

BEND

BEND

EQN
PD/4T CALC

PSI PSI

4534 5527
5554

4383 6496
4683

4383 4683
4622

4383 4702
4722

4383 4722
4728

4383 4641
4667

4383 4667
4848

4383 5005
5189

4383 5189
5271

4383 5047
5097

4534 5055
5249

4383 5865
5121

4383 5121
4573

4383 4637
4433

4383 4433
4746

11
ALLOW

PSI

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15noo

15000
15000

15000
15000

15000
15000

15000
15000

PD/4
PS

OCC
LEVEL B

EQN 12
T CALC ALLOW
'I PSI 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

0 0 0
0 0

0 0 0
0 0

0 0 0
0 0

0 0 0
0 0

0 0 0

S0 0

0 0 0
0 0

0 0 0
0 0

0 0 0
0 0

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

'AS IONAL LOAD
LEVEL C

EON 12
CALC 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
0

0
0

0
0

LEVEL D
EQN 12

CALC 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
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

EQNS
CALC

PSI

110
130

270
96

96
98

175
191

191
211

119
139

139
161

287
306

306
311

175
266

138
149

309
89

89
129

229
268

268
282

13/14
ALLOW

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

22500
22500

22500
22500

22500
22500

NON - REPEATED
ANCHOR MOV

EQN ***
CALC 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
0 0

n 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

* EXCEEDED ALLOWABLE IN EQUATION
EXCEEDED ALLOWABLE

13, EQUATION 14 USED

0
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CODE B31S73

ELEMENT
FROM TYPE
TO TITLE

245 E TNGT
250

250 TNGT
255 B

255 B BEND
255 M

255 M BEND
255 E

255 E TNGT
C90

170 TNGT
170A

170A TNGT
170B

170B TNGT
260 B

260 B BEND
260 M

260 M BEND
260 E

260 E TNGT
B90

B97 TNGT
Sol

S01 TNGT
A97

C97 TNGT
MS2

MS2 TNGT
B97

SUSTAINED LOAD

EQN 11
PD/4T CALC ALLOW

PSI PSI PSI

4383 4654 15000
5035 15000

4383 5035 15000
4752 15000

4383 4876 15000
4881 15000

4383 4881 15000
4905 15000

4383 4774 15000
4823 15000

4383 4515 15000
4529 15000

4383 4529 15000
4451 15000

4383 4451 15000
4766 15000

4383 4895 15000
5118 15000

4383 5118 15000
5227 15000

4383 5015 15000
5096 15000

5866 6107 15000
6442 15000

5866 6442 15000
6806 15000

5866 6193 15000
7083 15000

5866 7083 15000
6123 15000

OCCASIONAL LOAD
LEVEL B LEVEL C

EQN 12 EQN 12
CALC ALLOW CALC ALLOW

PSI PSI PSI PSI
PD/4T

PSI

LEVEL D
EQN 12

CALC 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 0
0

0 0
0

0 0
0

0 0
0

0 0
0

0 0
0

0 0
0

0 0
0

THERMAL NON-REPEATED
EXPANSION ANCHOR MOV

EQNS 13/14 EQN ***
CALC ALLOW CALC ALLOW

PSI PSI PSI PSI

158 22500 0 0
154 22500 0 0

154 22500 0 0
141 22500 0 0

251 22500 0 0
236 22500 0 0

236 22500 0 0
213 22500 0 0

120 22500 0 0
171 22500 0 0

211 22500 0 0
169 22500 0 0

169 22500 0 0
178 22500 0 0

178 22500 0 0
205 22500 0 0

365 22500 0 0
388 22500 0 0

388 22500 0 0
415 22500 0 0

233 22500 0 0
384 22500 0 0

202 22500 0 0
183 22500 0 0

183 22500 0 0
167 22500 0 0

180 22500 0 0
172 22500 0 0

172 22500 0 0
165 22500 0 0

0,

EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED
* EXCEEDED ALLOWABLE
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CODE B31S73

THERMAL
EXPANSIONSUSTAINED LOAD

ELEMENT
FROM TYPE
TO TITLE

D97
Soo

SOo
C97

A07
AR5

B07
BR5

C07
CR5

D07
DR5

TNGT

TNGT

TNGT

TNGT

TNGT

TNGT

EQN
PD/4T CALC

PSI PSI

5866 6843
6519

5866 6519
6173

4753 4753
4753

4753 4753
4753

4753 4753
4753

4753 4753
4753

11
ALLOW

PSI

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

15000
15000

PD/4
PS

OCCASIONAL LOAD
LEVEL B LEVEL C

EQN 12 EON 12
T CALC ALLOW CALC ALl
'I PSI PSI PSI I

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

..OW
?SI

0

0
0

0
0

0
0

0
0

00

LEVEL
EQN

CALC
PSI

0
0

0
0

0
0

0
0

0
0

0
0

r.D
12 EQNS
ALLOW CALC

PSI PSI

0 29
0 30

0 30
0 31

0 0
0 0

0 0
0 0

0 0
0 0

0 0
0 0

13/14
ALLOW

PSI

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

22500
22500

NON - REPEATED
ANCHOR MOV

EON ***
CALC 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
0 0

EXCEEDED ALLOWABLE IN EQUATION 13, EQUATION 14 USED
* EXCEEDED ALLOWABLE

N

ri



PIPING STRESS SUMMARY CHECK AND COVER SHEET PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 358

ANALYSIS INPUT DATA

PROJECT
...................................................................

JOB. NO. 03-00525 PLANT DESIGN GROUP

SYSTEM U3 MAIN STEAM LINES O/C

CALC NO 1-1 ISO NO REV NO

CASES: WT02 THRM01

PIPING DATA 1 2 3 4
2) MATERIAL
3)5 E( PSI) .260+08 .260+08 .260+08 .260+08
4) PIPE OD (IN) 26.000 48.000 36.000 28.000
5) NOM WALL (IN) .950 2.000 2.000 1.250
6) DESN PRES( PSI) 1115.000 1115.000 1115.000 1115.000
7) PEAK PRES( PSI) 1337.000 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 .000
12) WT CONTNT (LB/FT) .000 .000 .000 .000
13) WT INSUL (LB/FT) .000 .000 .000 .000
14) WT MISC. (LB/FT) 284.000 284.000 284.000 389.000
15) TOTAL WT (LB/FT) 284.000 284.000 284.000 389.000

VALVE DATA
1) VALVE SZ & NO
2) LENGTH CE-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
-------------- SI------------T--------E----D-----T----

NAME S IGNATURE DATE

PREPARED BY

REVIEWED BY

APPROVED BY

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

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

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

It>

ro



PROJECt

JOB NO

SYSTEM

CALC Ni

CASES:

PIPING
2)
3)
4)
5)
6)
7)8)*
9)

10)

11)
12)
13)
14)
15)

VALVE
1)
2)
3)
4)
5)
6)
7)
8)

T

D

PIPING STRESS SUMMARY CHECK AND COVER SHEET

ANALYSIS INPUT DATA

03-00525 PLANT DESIGN GROUP

U3 MAIN STEAM LINES O/C

1-1 ISO NO REV NO

WT02 THRM01

PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 359

DATA
MATERIAL
E ( PSI)
PIPE OD (IN)
NOM WALL (IN)
DESN PRES( PSI)
PEAK PRES( PSI)
TEMP (DEG-F)
EXPAN (IN/100-FT)
EXPAN (IN/IN)
WT PIPE (LB/FT)
WT CONTNT (LB/FT)
WT INSUL (LB/FT)
WT MISC. (LB/FT)
TOTAL WT (LBB/FT)

DATA
VALVE SZ & NO
LENGTH (E-E) (IN)
OPR YOKE LEN (IN)
WT BODY (LB)
WT OPERATOR (LB)
WT CONTENTS (LB)
WT INStI, (LB)
TOTAL WT (LB)

5

.260+08
14.000

.750
1115.000
1337.000

.000

.000

.000
124.000
124.000

. 6

.260+08
18.000

.937
1115.000
1337.000

.000

.000

.000
193.000
193.000

7

.260+08
18.000

.937
1115.000
1337.000

.000

.000

.000
3621.000
3621.000

8

.260+08
48.000
2.000

1115.000
1337.000

.000

.000

.000

.000

.000

TNPTT SOURCE DOCUMENTS

1) PTPTNr SPECIFTCATION

2) VAI.VE DRAWINGS

NAME SIGNATURE DATE

PREPARED BY

REVIEWED BY

APPROVED BY

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

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

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

U'.

q.J

)

t



PIPING STRESS SUMMARY CHECK AND COVER SHEET

ANALYSIS INPUT DATA

PECO/553967 (QB2422) 09/26/03 QB2422 PAGE 360

PROJEC'

JOB NO

SYSTEM

CALC N

CASES:

PIPING
2)
3)
4)
5)
6)
7)
8)
9)

10)
11)
12)
13)
14)
15)

VALVE
1)
2)
3)
4)
5)
6)
7)
8)

T

0

03-00525 PLANT DESIGN GROUP

U3 MAIN STEAM LINES O/C

1-1 ISO NO REV NO

WT02 THRM01

DATA
MATERIAL
E ( PSI)
PIPE OD (IN)
NOM WALL (IN)
DESN PRES( PSI)
PEAK PRES( PSI)
TEMP (DEG-F)
EXPAN (IN/100-FT)
EXPAN (IN/IN)
WT PIPE (LB/FT)
WT CONTNT (LB/FT)
WT INSUL (LB/FT)
WT MISC. (LB/FT)
TOTAL WT (LB/FT)

DATA
VALVE SZ & NO
LENGTH (E-E) (IN)
OPR YOKE LEN (IN)
WT BODY (LB)
WT OPERATOR (LB)
WT CONTENTS (LB)
WT INSUL (LB)
TOTAL WT (LB)

9

.260+08
20.000
1.000

1115.000
1337.000

.000
.000
.000

209.000
209.000

INPUT SOURCE DOCUMENTS

1) PIPING SPECIFICATION
...............................................

2) VALVE DRAWINGS

NAME SIGNATURE DATE

PREPARED BY

REVIEWED BY

APPROVED BY

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

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

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



PIPING STRESS SUMM4ARY CHECK AND COVER SHEET P1

ANSI-B31.1

PROJECT
...................................................................

JOB NO. 03-00525 PLANT DESIGN GROUP

SYSTEM U3 MAIN STEAM LINES O/C

CALC NO 1-1 ISO NO REV NO

LOCATION MAXIMUM ALLOWABLE COMPUTED
DESIGN OF MAXIMUM COMPUTED STRESS

CONDITION LEVEL END ELEMENT STRESS ( PSI) ( PSI) ALLOWABLE

SUSTAINED SH
LOADS BS0 B45E 7864 .524
EON. 11 B50 15000

THERMAL SA
EXPANSION D07 D06 8334 .370
EON. 13 D07 22500
--------------..-.-----------------------------------------------------------

REFERENCE CALCULATIONS:

WEIGHT SEISMIC-INERTIA PORTION OTHERS

THERMAL EXP SEISMIC-ANCHOR MOVEMENT

DYNAMIC

ECO/553967 (0E2422) 09/26/03 QB2422 PAGE 361

e.62 42 34,

SIGNATURENAME DATE

PREPARED BY

RE\TTEWED BY

APPROVE, D BY

ME101SA Ifer-sion N2 stop on 09/26/03 at 02:24:48
MEJnl.SA Version N2 run time .45 seconds

NI NT

la-.
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