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1.0 PURPOSE:

This report presents stress analysis of the HLW Transfer Piping
6-55-4/2-038 as shown on the attached piping isometric drawing
WV4-38 (Appendix A).

This report also provides support reactions corresponding “o each of
the loading conditions experienced by the piping system during the
course of operation of the plant.

The report provides an assurance that the piping layout as shown on
the aforementioned piping isometric drawing complies with the
requirements of the ASME/ANSI B31.3 Chemical Plant and Petroleum
Refinery Piping Code (Ref. 5.3).

2.0 DESCRIPTION OF ANALYSIS:

Pipe line routing is shown on the attached Piping Stress Analysis
Isometric Drawing WV4-38

Other stress analysis related technical data is also shown on the
attached isometric. This data is related to pipe physical and
material properties, and pipe operating/design temperatatue/
pressure. Piping stress analysis is performed using CAESAR II
microcomputer program (Ref. 5.4). The loading conditions and
analysis criteria are based on Ref. 5.1.

The loading conditions considered for analysis are as follows:
i) THERMAL EFFECTS:

a) Internal 2 inch process pipe € 150 PSIG internal pressure
and 220 F degree temperature and outer 4 inch jacket pipe @
atmospheric pressure and 55 F degree temperature.

b) Internal 2 inch process pipe € 150 PSIG internal pressure
220 F degree temperature and outer 4 inch jacket pipe @
atmospheric pressure and 220 F degree temperature.

ii) SUSTAINED LOADS:

Internal pressure of 150 PSIG for both process and jacket
pipes and weight of pipe and contents. Contents of the process
pipe is a fluid of 1.4 specific gravity. The jacket pipe is
empty.
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2.0 DESCRIPTION OF ANALYSIS (continued)

iii) EFFECTS DUE TO EARTHQUAKE LOADINGS:

The effects due to earthquake loadings are as follows:

‘__19.2'_'..1

e

o

a) SEISMIC INERTIAL EFFECTS:

seismic inertial effects are analyzed using the US NRC
Reg. Guide 1.60 Figure 1, Horizontal Design Response
Spectra - Scaled to 0.1 g Horizontal Ground Acceleration
- 2 % Damping and Figure 2, Vertical Design Response
Spectra - Scaled to 0.1 g Vertical Ground Acceleration -
2 % Damping. A dynamic analysis considering modes upto 33
Hz is performed.

b) SEISMIC WAVE MOTION EFFECTS:

Effects due to wave motion of the earthquake are applied
at all horizontal supports as support movements. The
seismic wave motion is generalized as follows:

300" 300" EOEN
/ L '05"

’-05”

DATUM
(oRic AL POSI) DISPLACED POSITION

Wave motion is considered to occur in two mutually
perpendicular norizontal directions and vertical direction
separately and the three such spatial effects are combined
by the square root of sum of sguares (SRSS) method.

¢) RELATIVE MOTION BETWEEN PIT 8Q-1 AND PIT 8Q-2:

Pits 80-1 and 8Q~-2 are expected to move 0.333" in the two
horizontal directions and 0.250" in the vertical direction
separately and relative to the trench and the motion of
the pits are out of phase. The node 1000/1 is located at
PIT 8Q-2 whereas node 1150/150 at located in PIT 8Q-1.
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2.0 DESCRIPTION OF ANALYSIS: (continued)

The horizontal relative motions are applied at the pipe
interfaces as axial and lateral movements. The three
relative motion effects are analyzed separately and
combined by the sguare root of sum sqguares (SRSS)
method.The results from (a), (b) and (c) above are
combined absolutely to arrive at the combined seismic
effects.

iv) ANALYTICAL MODEL:

It is noted that the thermal expansion effects described in
(i) (a) cause the internal process pipe to touch the outer
jacket pipe at node point 110. To simulate this effect,
fictitious restraints at this node point are modeled with gaps
and these restraints are connected to the outer pipe. The gaps
are calculated and shown in APPENDIX C. For this calculations
the gaps at these locations are the clearances between the
process pipe and jacket pipe.

Single miter bends are used to maximize the clearances at
change in directions at locations 1080 and 1140. At other
locations the clearances are adeguate to accommodate the
thermal expansion.

The axial forces caused by this effect are reviewed and the
resulting axial stress is low.

3.0 STRESS ANALYSIS RESULTS:

. [ | SUMMARY OF PIPE STRESSES AND COMPLIANCE:

Table 3.1 provides a summary of Pipe Stresses and the assurance that
the piping layout and supporting schemes as shown on the attached

piping isometrics (Appendix A) meet the reguirements of the B31.3
Code.
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3.2

SUMMARY OF PIPE~-SUPPORT REACTIONS:

The following Tables provide summary of pipe-support reactions for
various loading conditions.

TABLE
€ 220

TABLE
e 220

Takle

Table
I . |

Table
= P PR

Table

3
F

3.
F

3.

corresponds to Thermal Expansion Effects - Inside Pipe
Outside Pipe € 55 F.

corresponds to Thermal Expansion Effects - Inside Pipe
Outside Pipe € 220 F.

corresponds to Live and Dead Weight Effects.

3.2.4 corresponds to a combination of Table 3.2.1 and Table
(Thermal Expansion Case 1 + Dead and Live Weights).

3.2.5 corresponds to a combination of Table 3.2.2 and Table
(Thermal Expansior. Case 2 + Dead and Live Weights).

3.2.6 corresponds to Effects due to Seismic Inertia.

Table 3.2.7 corresponds to Effects due to Seismic Inertia+ Dead and
Live Weights.

Table 3.2.8 corresponds to Effects due to Seismic Wave Motion
Displacements in the X Direction at Restraint Locations

Table 3.2.9 corresponds to Effects due to Seismic Wave Motion
Displacements in the Y Direction at Restraint Locations

Table 3.2.10 corresponds to Effects due to Seismic Wave Motion
Displacements in the Z Direction at Restraint Locations

Table 3.2.11 corresponds to Effects due to Relative Seismic
Displacements in the X Direction at Restraint Locations

Table

Table

3.2.12 corresponds to Effects due to Relative Seismic
Displacements in the Y Direction at Restraint Locations

3.2.13 corresponds to Effects due to Relative Seismic
Displacements in the Z Direction at Restraint Locations
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TABLE 3.1
SUMMARY OF MAXIMUM STRESSES

LOADING CONDITION: LIVE/DEAD WEIGHT AND PRESSURE.

MAXIMUM STRESS AT NODE 60 = 2052 psi.
Allowable Stress = 16700 psi. (S,) A

LOADING COMBINATION : SEISMIC INERTIA + SEISMIC WAVE MOTION +
RELATIVE SEISMIC DISPLACEMENTS + LIVE/DEAD WEIGHT + PRESSURE

MAXIMUM STRESS AT NODE 1110 = 12984 psi
Allowable Stress = 22211 psi (1.33 8, ?

LOADING CASE: THERMAL EXPANSION CASE 1 (OUTER PIPE € 55° F AND INNER
PIPE € 220° F)

MAXIMUM STRESS AT NODE 110 = 10335 psi
Allowable Stress = 25050 psi (S,) °

LOADING CASE: THERMAL EXPANSION CASE 2 (OUTER PIPE @ 220° F AND INNER
PIPE € 220° F)

MAXIMUM STRESS AT NODE 1110 = 13236 psi
Allowable Stress = 25050 psi (S, ) °?

LEGEND:

1 - Based on Code Paragraph No. 302.3.5.c
2 - Based on Code Paragraph No. 302.3.6.a
3 - Based on Code Paragraph No. 302.3.5.d

S, = Material Allowable Stress € Design Temperature for
Material ASTM A 312-TP 316L

S, - Material Allowable Stress € Room Temperature for
Material ASTM A 312-TP 316L

S, = (1.255, + 0.258,)




CAESAR 11 'STRAINT EPORT *"ILE:WV3 ) WVNS (-5%-4';—33&
CASE 4 (EXP )4 (EXP) 3 \TE : MAR 20,1992 THERMAL EXPANSION (55F/220F)
TYPE
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1 CAESAR II RESTRAINT REPORT FILE:WV38~-1 WVNS 6-55-4/2-038

CASE 5 (EXP) D5(EXP)=D2-D3 DATE:MAR 20,1992 THERMAL EXPANSION (220F/220F)
TABLE 3.2.2
------- Forces(lb, )====vw= cemeeseMonents(ft.lb, j==re=s
NODE FX FY re MX MY MZ TYPE
1000 $3. 0. -160. 0. ~648. 0. Rigid ANC
1030 0. 0. 0. 0. 0. 0. Flex Y
1050 0. 0. 0. 0. 0. 0. Flex Y
1060 -145. 0. ~145. 0. 0. 0. Flex X
1060 0. 0. 0. 0. 0. 0. Flex ¥
1060 -260. 0. 260, 0. 0. 0. Flex X
1070 0. 0. 0. 0. 0. 0. Flex Y
1090 0. 0. 0. 0. 0. 0. Flex Y
1100 0. 0. 0. 0. 0. 0. Flex Y
1100 0. 0. -206. 0. 0. 0. Flex 2
1100 -45. 0. 0. 0. 0. 0. Flex X
1120 0. 0. 0. 0. 0. 0. Flex Y
1130 0. 0. o. 0. 0. 0. Flex ¥
1150 397. 0. 251. 0. ~265. 0. Rigid ANC
-4 S. 0. -14. 0. -65. 0. Rigid ANC
15 0. 0. 0. 0. 0. 0. Flex Y
15 0. 0. -2, 0. 0. 0. Flex 2
35 0. o. 0. 0. 0. 0. Flex +Y
55 0. 0. 0. 0. 0. 0. Flex Y
55 -1, 0. 1. 0. 0. 0. Flex X
60 -13. 0. =-13. 0. 0. 0. Flex X
60 0. 0. 0. 0. 0. 0. Flex Y
60 -24. 0. 24. C. 0. 0. Flex X
85 0. 0. 0. 0. 0. 0. Flex +Y
100 0. 0. 0. 0. 0. 0. Flex Y
100 -7, 0. 0. 0. 0. 0. Flex X
100 0. 0. =-19. 0. 0. 0. Flex 2
110 0. 0. 0. 0. 0. 0. Flex X w/gap
110 0. 0. '+ 0. 0. 0. Flex 2 w/gap
1185 0. 0. 0. 0. 0. 0. Flex +Y
125 0. 0. 0. 0, 0. 0. Flex Y
125% 3. 0. -3. 0. 0. 0. Flex X
135 0. 0. 0. C. 0. 0. Flex Y
135 -$. 0. S. 0. 0. 0. Fiex X

150 ‘2' o. 220 o. -38- o- Riqid “c
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1 CAESAR 11 RESTRAINT REPORT FILE:WV3B~1 WVNS 6-55-4/2-038

CASE 1 (OPE) W+T1+P1l DATE:MAR 19,1992 THERMAL (55F/220F) + WEIGHT
TABLE 3.2.4
e FOrCEE (1D, ) mrmm——— ceeem—— Moments (ft.lb.)=====-
NODE FX FY F2 MX MY MZ TYPE
1000 0. -105. -2. 92. -11. 198. Rigid ANC
1030 0. -154. 0. 0. 0. 0. Flex Y
1050 0. =119. 0. 0. 0. 0. Flex Y
1060 0. 0. 5 0. 0. 0. Flex X
1060 0. -172. 0. 0. 0. 0. Flex Y
1060 -1. 0. r P 0. 0. 0. Flex X
1070 0. -81. 0. 0. 0. 0. Flex Y
1090 0. -124. 0. 0. 0. 0. Flex Y
1100 0. «212. 0. . 0. 0. Flex Y
1100 0. 0. -3, 0. 0. 0. Flex Z
1100 -4. 0. 0. 0. 0. 0. Flex X
1120 0. -220. 0. 0. 0. 0. Flex Y
1130 0. -129. 0. o. 0. 0. Flex Y
1150 6. -81. 3. 0. -1. 82. Rigid ANC
1 6. -14 -10. 20. -57. 3. Rigid ANC
15 0. ~35. 0. 0. 0. 0. Flex Y
i5 0. 0. -9, 0. 0. 0. Flex 2
as 0. -57. 0. 0. 0. 0. Flex +Y
55 0. -25. 0. 0. . 0. Flex Y
L1 -8 0. 6. 0. 0. 0. Flex X
60 -8, 0. -8. 0. 0. 0. Flex X
60 0. -67. 0. 0. 0. 0. Flex ¥
60 -19. 0. 19. 0. o. 0. Flex X
8% 0. ~-63. 0. 0. 0. 0. Flex +Y
100 0. -65. 0. 0. 0. 0. Flex Y
100 ~-86. 0. 0. 0. 0. 0. Flex X
100 0. 0. ~-41. 0. 0. 0. Flex 2
110 0. 0. 0. 0. 0. 0. Flex X w/gap
110 0. 0. 0. 0. 0. 0. Flex Z w/gap
115 0. -47, 0. 0. 0. 0. Flex +Y
125 0. ~-53. 0. 0. 0. 0. Flex Y
125 56. 0. ~56., 0. 0. 0. Flex X
135 0. -35. 0. 0. 0. 0. Flex ¥
135 ~36. 0. 36. 0. c. 0. Flex X

150 94. -19. 63, 4. 97. 21. Rigid ANC



CAESAR 11 RESTRAINT REPORT FILE:WV38~-1 WVNS 6-55-4/2- 038
CASE & OPE) W+TZ+Pl DATE:MAR 19,1992 THERMAI (220F/220F) + WEICGHT
TABLE 2+9
- -=Forces (. ) - ~-=-Moments (ft.llk s o

NODE FX FY FZ MX MY MZ TZPE

00C 83. ~10¢ 1€ 9 -648 198 Rigid ANC
103C 0. -154 . C. 0 0. Flex
1050 0 -119 0. 0 C 0. Flex
1060 -145. 0 ~145. 0. 0. Flex
1060 0. -172. C 0. 0. 0. Flex
106( -26C ' 260 0. 0. 0. Flex
107¢ 0 -81. 0. C. 0. 0. Flex
108C 0. -124. 0. 0. 0. 0. Flex
1100 0. -212. 0. 0. 0. 0. Flex
110C 0. 0. -206 0. 0. 0. Flex
100 -45, 0. 0. 0. D 0. Flex
120 0. «220. 0. 0. 0. 0. Flex
113C 0 -129. 0. 0. 0. 0. Flex
1150 397. -81. 251 0. -265. 82. Rigid ANC

1 + -14. -14. 20. -65. 37. Rigid ANC
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o 11( { 0 0 C. Flex X w/gap
11 ( ( { 0. { 0 Flex £ w/gap
115 { 47 C 0. 0 0 Flex +Y
12°¢ ( 53 ( 0 0 0 Flex Y
188 3 0 -3 ( 0. 0. Flex X
13¢ 0 -35. 0 0 0. 0 Flex Y
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CAESAR 11 SUPPORT REACTIONS FILE:WV38~1 WVNS 6~-55-4/2-038

(OCC)Shock Case # 1 DATE:MAR 20,1992 SEISMIC INERTIA ANALYSIS
TABLE 3.2.6

NODE  =w==w= Forcer (lb. )~===== - eeee- Moments (ft.lb, )=w===

TOTALS....FX FY F2Z MX MY M2

MODAL MAX.FX/Mode FY/Mode FZ/Mode MX/Mode MY/Mode MZ/Mode

1000 9 4 24 5 57 14 Rigid ANC
B3 4 17 4 42 13
4 2(1) 5 Y(1) 4 2(1) 5 Y(1) 4 2(1) 5 Y(1)
1030 0 5 0 C 0 0D Flex Y
3
5 Y(1)
1050 0 9 0 0 0 0 Flex Y
4
12 Y(1)
1060 10 0 10 0 0 0 Flex X
5 5
11 2(1) 11 2(1)
1060 0 6 o} 0 0 D Flex Y
5
2 Y(1)
1060 11 0 11 0 0 0 Flex X
7 7
4 2(1) 4 2(1)
1070 0 2 0 0 0 0 Flex Y
1
6 Y(1)
1090 0 B8 0 0 0 0 Flex Y
6
6 Y(1)
1100 0 7 0 0 0 0 Flex Y
7
6 Y(1)
1100 0 0 24 0 0 0 Flex ¢
18
1 2(1)
1100 104 0 0 0 0 0 Flex X
77
i 2(3)
1120 ] 19 4] 0 0 0 Flex Y
14
6 Y(1)
1130 0 16 0 0 0 0 Flex Y
11

13 ¥(1)



WVNS 6-55-4/2-~038
SEISMIC INERTIA ANALYSIS

=

CAESAR I1I SUPPORT REACTIONS FILE:WV3B8~1
fF 1 DATE:MAR 20,1992
TABLE 3.2.6
- -—----A—Mrumer.t.e\ft.n;. ) e eman o
MY MZ
ode MY /Mode Z/Mode

(OCC)Shock Case

NODE —emw==Forces(lb.)===*
TOTALS....FX FY FZ MX

MODAL MAX.FX /Mode FY /Mode J ] MX /MOdE€

Rigid ANC




CAESAR I1 SUPPORT REACTIONS

(CCC)Shock Case # 1
NODE mwmmweePFOrces(lb. )= —vce= wmmweMomaents (£

TOTALS....FX FY FZ MX MY
MODAL MAX.FX/Mode FY /Mode FZ/Mode MX /Mode MY
] ( C
1l C ( 0
11¢ ( ¢ C
6 {4)
wl - n q 0 0
. { A O
9
1 Y(1)
125 11 0 1y | ) 0
8 8
1 2(1) 1 2(1)
135 0 11 0 C 0
9
13 ¥i1)
13¢5 6 0 6 0 0
“ 4
1 2(1) 1 Z(1
150 12 ] 16 2 41
9 10 ] 29
20 Z{1) 13 1 Z(1) ..}‘Y(l) '(]1

WVNS €6-55-4

/2-038

SEISMIC INERTIA ANALYSIS

t.1lb

) o
M2

/Mode MZ/Mode

0 Flex 2

0 Flex X w/gap
0 Flex 2 w/gap
0 Flex +Y

0 Flex Y

0 Flex X

Flex

0

Flex

Rigid ANC




SUPPORT REACTIONS FILE:WV38~1
¢ 1 DATE:MAR 19,
TABLE 3.2.7
e MOMENTS (
MX

Rigid ANC
Flex
Flex
Flex
Flex
Flex
Flex
Flex
Flex
Flex
Flex
Flex

‘(.#(Xbl’(h('~<><><>(><><

Flex
Rigid ANC
Rigid ANC
Flex Y

Flex

Flex

Flex

Flex

Flex

Flex

Flex

Flex

Flex

Flex

Flex

Flex X w/gap
Flex 2 w/gap

-

OO0

o

o)

0
0
0
0
0
0

Flex
Flex
Flex
Flex
Flex




1 CAESAR 1II

CASE 1 (EXP) DIS

NODE

1030
1050
1060
1060
1060
1070
1090
1100
1100
1100
1120
1130
1

15
15
3%
55
55
60
60
60
8%
100
100
100
110
110
115
125
128
135
138
150
1000
10600
11000
1150

Forces(lb.)

ry

-

- . . . .

o000 o0oOODO0CO0OO0COD0OO0O0DO0OO0OO0O0COCOO

0Oo0o0O0O0O0O

O0O0ODO0O0O0OO0O
L T D D

0.
0.
0.
0.

RESTRAINT REPORT

FILE:WV38WX

DATE:MAR 19,1992

TABLE 3.2.8
o s o o ~Moments (ft.lb. )===w==

MX

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

0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.
0.
0.
c.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.

MY

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
=5
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
-3.
~50.
0.
0.
~-25.

WUNS 6-55-4/2-038
X - SEISMIC WAVE MOTION

MZ

TYPE

Flex
Flex
Flex
Flex
Flex
Flex
Flex
Flex
Flex
Flex
Flex
Flex
Rigid ANC
Flex Y
Flex 2
Flex +Y
Flex Y
Flex X
Flex X
¥
X

Mo MO MK

Flex

Flex

Flex +Y

Flex Y

Flex X

Flex 2

Flex X w/gap
Flex Z w/gap
Flex +Y

Flex Y
Flex X
Flex Y
Flex X
Rigid ANC
Displ. Reaction
Displ. Reaction
Displ. Reaction
Displ. Reaction



1 CRESAR 11 RESTRAINT REPORT FILE:WV38WY WVNS 6-55-4/2~038

CASE 1 (EXP) DISs DATE:MAR 19,1992 Y~SEISMIC WAVE MOTION
TABLE 3.2.9
------ ~Forces(lb, )====w=- —mmmm—eMoments (ft.lb, )=====-
HODE FX FY F2 MX MY MZ TYPE
1030 0. o 0. 0. 0. o. Flex Y
1050 0. S. 0. 0. 0. 0. Flex Y
1060 0. 0. 0. 0. 0. 0. Flex X
1060 0. -9. 0. 0. 0. 0. Flex Y
1060 0. 0. 0. 0. 0. 0. Flex X
1070 0. 2 0. 0. C. 0. Flex Y
1090 0. 3. 0. 0. 0. 0. Flex ¥
1100 0. 1. 0. 0. 0. 0. Flex Y
1100 0. 0. 0. 0. 0. 0. Flex 2
1100 0. 0. 0. 0. 0. 0. Flex X
il20 0. 3, 0. 0. 0. 0. Flex Y
1130 c. -10. 0. 0. 0. 0. Flex Y
| 0. -1, 0. 2 0. 4. Rigid ANC
15 0. 1. 0. 0. 0. 0. Flex Y
15 0. 0. 0. 0. 0 0. Flex 2
35 0. 0. 0. 0. 0. 0. Flex +Y
55 0. 1. 0. 0. 0. 0. Flex Y
1.3 0. 0. 0. 0. 0. 0. Flex X
60 0. 0. 0. 0. 0. 0. Flex X
60 0. -1. 0. 0. 0. 0. Flex ¥
60 0. 0. 0. 0. 0. 0. Flex X
85 0. 0. 0. 0. D. 0. Flex +Y
100 0. 0. 0. 0. 0. 0. Flex Y
100 0. 0. 0. 0. 0. 0. Flex X
100 c. 0. 0. 0. 0. 0. Flex 2
110 0. 0. 0. - J% 0. 0. Flex X w/gap
110 0. 0. 0. 0. 0. 0. Flex Z w/gap
118 0. 0. 0. 0. 0. C. Flex +Y
128 0. 0. 0. 0. 0. 0. Flex Y
1285 0. 0. 0. 0. 0. 0. Flex X
138 0. -1. 0. 0. 0. 0. Flex Y
138 0. 0. 0. 0. 0. 0. Flex X
150 0. 1. 0. 2. 0. -4. Rigid ANC
1000 0. -4, 0. 16. 0. a7. Displ. Reaction
10300 0. 5. 0. 0. 0. 0. Displ. Reaction
10500 0. 5. 0. 0. 0. 0. Displ. Reaction
10600 0. -9. 0. 0. 0. 0. Displ. Reaction
10700 0. - 0. 0. 0. 0. Displ. Reaction
10900 0. L. 0. 0. 0. 0. Displ. Reaction
11000 0. 1. 0. 0. 0. 0. Displ. Reaction
11200 0. 3. 0. 0. 0. 0. Displ. Reaction
11300 0. -10. 0. 0. 0. 0. Displ. Reaction
1150 0. 8. 0. 22. 0. -39. Displ. Reaction




10 3¢ 0. C ‘ 0. 0. Flex Y
1050 C . 0. 0. 0. Flex Y
06 ( ( C 0 C Flex X
1060 0. 0. . C 0. C. Flex Y
1060 0. 0. 0. 0 0. 0. Flex X
107 , 0 0 D 0. Flex Y
1090 ( 0. 0. J. 0. 0. Flex Y
1 0. 0. 0. 0. 0. Flex Y
110 ( C -1 0. 0. 0. Flex 2
11 0 ( 0 0. 0 0 Flex X
112C C 0 0 C 0 0. Flex Y
113C ( 0 C 0 0. 0 Flex Y
] C 0 ( -3, 0. Rigid ANC
8- ( C C 0. Flex
18 C C C 0 0. Flex 2
3F ( ( ( ( ( 0 Flex +Y
5¢ ¢ C Flex Y
l $ C C 0 Flex X
€ C ( C. C 0 Flex X
€ 0 C 0. 0 0. Flex Y
60 0 0 0. O 0. Flex X
8¢ C 0 0 0. 0 0 Flex +Y
100 C C 0. 0. 0. 0. Flex Y
10C C 0 0. 0. 0. 0. Flex X
0. 0 0. 0 0. 0. Flex 2
1 0. ( 0 0. 0. 0. Flex X w/gap
110 ( ( 0 0 0. Flex Z w/gap
1318 O 0. 0 0. Flex +Y
12¢ C 0 C 0. 0. 0. Flex Y
448 { 0. 0. 0. C 0 Flex X
135 C ( 0. 0 0. 0. Flex Y
13§ C C 0. 0 0 0 Flex X
15( 0 C 0. 0 2 0. Rigid ANC
1000 3 0 -1 0 -29 C. Displ. Reaction
106 { 0 1 0 0 0 Displ. Reaction
1 C 1 ( ( ' Displ. Reaction
& y ’ 1€ Displ. Reaction




1 CAESAR 1I RESTRAINT REPORT FILE:WV3BRX WVNS 6-55-4/2-038

CASE 1 (EXP) DIS DATE:MAR 19,1992 X -~ RESLATIVE SEISMIC DISPL.
TABLE 3.2.11
- e e Forces(lb. )===sewe  caccce- Moments (ft.lb.)======
NODE FX FY FZ MX MY M2 TYPE
1030 0. 0. 0. 0. 0. 0. Flex Y
1050 0. 0. 0. 0. 0. 0. Fles Y
1060 31. 0. 31. 0. 0. 0. Flex X
1060 0. 0. 0. 0. 0. 0. Flex Y
1060 8s5. 0. -85. 0. 0. 0. Flex X
1070 0. C. 0. 0. 0. 0. Flex Y
1090 0. 0. 0. 0. 0. 0. Flex Y
1100 0. 0. 0. 0. 0. 0. Flex Y
1100 0. 0. ~57. 0. 0. 0. Flex 2
1100 -163. 0. 0. 0. 0. 0. Flex X
1120 0. 0. 0. 0. 0. 0. Flex Y
1130 0. 0. 0. 0. 0. 0. Flex Y
1 -2. 0. 6. 0. 23 0. Rigid ANC
15 0. 0. 0. 0. 0. 0. Flex Y
15 - 0. 1. 0. 0. 0. Flex 2
35 O. 0. 0. 0. 0. 0. Flex +¥Y
3 0. 0. 0. 0. 0. 0. Flex Y
51 P 0. -1. 0. 0. 0 Flex X
6( 2o 0. 2. 0. 0. 0. Flex X
6) 0. 0. 0 0. 0. 0. Flex Y
fO ¥ 0. -7. 0. 0. 0. Flex X
85 0. 0. 0. 0. 0. 0. Flex +Y
100 0. 0. 0. 0. 0. 0. Flex Y
1090 -16. 0. 0. 0. 0. 0. Flex X
100 0. 0. -6. 0. 0. 0. Flex 2
110 0. 0. 0. 0. 0. 0. Flex X w/gap
110 0. 0. 0. 0. 0. 0. Flex 2 w/gap
118 0. 0. 0. 0. 0. 0. Flex +Y
125 0. 0. 0. 0. 0. 0. Flex Y
125 . 0. -1, 0. 0. 0. Flex X
138 0. 0. 0. 0. 0. 0. Flex Y
1358 -1. 0. s 1 0. 0. 0. Flex X
150 8. 0. 3. 0. ~-19. 0. Rigid ANC
1000 -23. 0. 72. 0. 209. 0. Displ. Reaction
1150 3. 0. 39. 0. -158. 0. Displ. Reaction




1 CAESAR 1I

RESTRAINT REPORT

CASE 1 (EXP) DIs

NODE

1030
1080
1060
1060
1060
1070
1090
1100
1100
1100
1120
1130
1

15
15
35
55
3
60
60
60
85
100
100
100
110
110
115
125
128
138
135
150
1000
1150

OC0O0DO0OO0OO0DO0O0O0O

OO0 OO0

0.

0.
0.
0.

Forces(lb. )=~===w=
FY FZ
220. 0.
-175. 0.
0. 0.
83. 0.
0. 0.
-40. 0.
24, 0.
~-19. 0.
0. 0.

0. 0.
116. 0.
-353. 0.
-21. 0.
20. 0.
0. 0.

0. 0.

1. 0.

0. 0.

0. 0.

-8 0.

0. 0.
-3. 0.
4. 0.

0. 0.

0. 0.

0. 0.

0. 0.

0. 0.

0. 0.

0. 0.
=-33. o.
0. 0.
ai. 0.
~104. 0.
249. 0.

TYPE

Flex
Flex
Flex
Flex
Flex
Flex
Flex
Flex
Flex
Flex
Flex
Flex
Rigid ANC

g Bt R M

Flex Y
Flex 2
Flex +
Flex Y
Flex X
Fiex X
Flex Y
Flex X
Flex +
Flex Y

Flex X

Flex 2

Flex X w/gap
Flex 2 w/gap
Flex +Y

Flex Y
Flex X
Flex Y
Flex X
Rigid ANC

Displ. Reaction

FILE:WV3BRY WVNS 6-55-4/2~-038
DATE:MAR 19,1992 ¥ ~ RELATIVE SEISMIC DISPL.
TABLE 3.2.12
------- Moments (ft.lb, )=w====
MX MY M2
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
40. 0. 60.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
D. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
O. C. 0.
45. 0. ~-94.
322, 0. 638.
479. 0. -909.

Diepl. Reaction



1 CAESAR 11 RESTRAINT REPORT FILE:WV3BRZ WUNS 6-55-4/2-038

CASE 1 (EXP) DIs DATE:MAR 19,1992 2 - RELATIVE SEISMIC DISPL.
TABLE 3.2.13
------- Forces(lh. )=====wu= wmmmme=Moments (ft.lb, ) ===
NODE FX FY FZ MX MY MZ TYPE
1030 0. 0. 0. 0. 0. 0. Flex Y
1050 0. 0. 0. 0. 0. 0. Flex Y
1060 198. 0. 195. 0. 0. 0. Flex X
1060 0. 0. 0. 0. 0. 0. Flex Y
1060 -6. 0. 6. 0. 0. 0. Flex X
1070 0. 0. 0. 0. 0. 0. Flex Y
1090 0. 0. 0. 0 0. 0. Flex Y
1100 0. 0. 0. 0. 0. 0. Flex Y
1100 0. Qs -406. 0. 0. 0. Flex 2
1100 -538. 0. 0. 8. 0. 0. Flex X
1120 0. 0. 0. 0. 0. 0. Flex Y
1130 0. 0. 0. 0. 0. 0. Flex Y
1 -2 0. -6. 0. -61. 0. Rigid ANC
15 0. 0. 0. 0. 0. 0. Flex Y
15 0. 0. -2. 0. 0. 0. Flex 2
k 0. 0. 0. 0. 0. 0. Flex +Y
5% 0. 2 I O. 0. 0. 0. Flex ¥
55 -1. 0. 1, 0. 0. 0. Flex X
60 19. 0. 19. 0. 0. 0. Flex X
€0 0. 0. 0. 0. 0. 0. Flex Y
60 0. 0. 0. 0. 0. 0. Flex X
RS 0. 0. 0. 0 0. 0. Flex +Y
iC0 0. 0. 0. 0. 0. 0. Flex Y
110 -53, 0. 0. 0. 0. 0. Flex X
100 0. 0. ~38B. 0. e. 0. Flex 2
110 0. 0. 0. 0. 0. 0. Flex X » ap
110 0. 0. 0. 0. 0. 0. Flex Z « yap
115 0. 0. 0. 0. 0. 0. Flex +Y
125 D 0. 0. 0. 0. 0. Flex Y
125 - 18 C. -2. o. 0. 0. Flex X
13% 0. 0. O. 0. 0. 0. Flex Y
138 -3. 0. 3. 0. 0. . Flex X
150 39. 0. 25. 0. -7. 0. Rigid ANC
1000 -27. 0. -68. 0. ~-613. 0. Displ. Reaction

1150 376. 0. 274. 0. 13. 0. Displ. Reaction




MAXIMUM OF THERMAL + WEIGHT LOADS ON SUPPORTS (LINE No. 6-55-4/2-038)

NODE | FX FY ¥Z MX MY MZ

No. | (Ibs) (Ibe) (1bs) (Rt-1be) (R-ibe) (fi-Ibs)
1000| 5300 -105.00| -160.00 9200 |  -648.00 198.00
1030 0.00 | -154.00 0.00 0.00 0.00 0.00
1050 0.00| -119.00 0.00 0.00 0.00 0.00
1060 | -145.00 0.00 | -145.00 0.00 0.00 0.00
1060 0.00| -172.00 0.00 0.00 0.00 0.00
1060 | -260.00 0.00 | 260.00 2.00 0.00 0.00
1070 0.00| -81.00 0.00 0.00 0.00 0.00
1090 0.00| -124.00 0.00 0.00 0.00 0.00
1100 0.00| -212.00 0.00 0.00 0.00 0.00
1100 0.00 0.00 | -206.00 0.00 0.00 0.00
1100 | -45.00 0.00 0.00 0.00 0.00 0.00
1120 0.00 | -220.00 0.00 0.00 0.00 0.00
1130 0.00 | -129.00 0.00 0.00 0.00 0.00
1150 | 397.00| -81.00| 251.00 0.00 | -265.00 82.00
1 600 -1400| -14.00 20.00 -65.00 37.00
15 0.00| -35.00 0.00 0.00 0.00 0.00
15 0.00 0.00 -9.00 0.00 0.00 0.00
35 000| -57.00 0.00 0.00 0.00 0.00
55 0.00 -25.00 0.00 0.00 0.00 0.00
55 -6.00 0.00 6.00 0.00 0.00 0.00
60| -13.00 0.00| -13.00 0.00 0.00 0.00
60 000 -67.00 0.00 0.00 0.00 0.00
60| -24.00 0.00 24.00 0.00 0.00 0.00
85 0.00| -63.00 0.00 0.00 0.00 0.00
100 0.00| -65.00 0.00 0.00 0.00 0.00
100 -86.00 0.00 0.00 0.00 0.00 0.00
100 0.00 0.00| -41.00 0.00 0.00 0.00
110 0.00 0.00 0.00 0.00 0.00 0.00
110 0.00 0.00 0.0 0.00 0.00 0.00
115 000 -47.00 0.00 0.00 0.00 0.00
125 0.00 -53.00 0.00 0.00 0.00 0.00
125 56.00 0.00| -56.00 0.00 0.00 0.00
135 0.00| -35.00 0.00 0.00 0.00 0.00
135 -36.00 0.00 36.00 0.00 0.00 0.00
150  9400| -19.00 63.00 4.00 97.00 21.00

TABLE No. 3.2.14



SEISMIC LOADS ON SUPPORTS (LINE No. 6-55-4/2-038)

e e g

" NODE |

FX

P
(Ibs)

FZ
(bs)

MY
(f-ibs)

ez

100 |
100 |
100 |
110 |
110 |
115
125 |
125
135
135
150
10300
10500 |
10600
10700 |
10900 |
1000
11200
11300 |

0.00 |
214.45 |
0.00 |
103.21 |
0.00 |
0.00 |
0.00 |
0.00 |
670.15 |
0.00 |
0.00 |
424.05 |
6.83 |
0.00 |
0.00 |
0.00 |
0.00 |
7.41 |
28.10 |
0.00 |
15.00 |
0.00 |

0.00
74.36

0.00
0.00 |
0‘0(,9‘
0.00 |

0.00

13.24 |
0.00 |

9.16

52.81 |
0.00 |
0.00 |

14.00
0.00

0.00 |

4.0

0.00 |

0.00

113.00 |
230.00 |

189.00

0.00 |
98.00 |
0.00 |
44.00 |
33.00 |

27.00

0.00 |
0.00 |
138.00 |
379.20 |
260.00 |

22.00

28.00 |
0.00 |
600{
10.00 |

128.13 |
0.00 |
0.00 |

214.45 |
0.00 |

103.21 |
0.00 |
0.00 |
0.00 |

434.98 |
0.00 |
0.00 |
U(XJ‘

384.15 |
10.49 |

0.00

16.24 |
0.00 |
0.00 |

7.41
28.10

0.00 |

15.00

0.00 |

0.00
0.00

43.47 |
0.00 |
0.00 |
0.00 |

0.00
13.24
0.00

9.16 |

41.1%8

0.00 |
C.CO |
1.00 |
0.00 |

0.00
1.00
0.00

0.0

762.45 |
0.00 |
0.00 |
0.00
0.00
0.00 |
0.00 |
0.00
0.00 |
0.00 |
0.00 |
0.00 |
0.00 |

478.22 |

81.34 |
0.00
0.00 |
0.00
0.00
0.00 |
0.00
0.00 |
0.00




MAXIMUM LOADS ON SUPPORTS (LINE No. 6-55-4/2-038)

NODL FX FY FZ MX

No| (be) | @) | (bs) | (R-ibe)
1000 100.63 218.00 288.13 435.00
1030 0.00 384.00 0.00 0.00
1050 0.00 308.00 0.00 0.00
1060 359.45 0.00 359.45 0.00
1060 0.00 270.00 0.00 0.00
1060 363.21 0.00 363.21 0.00
1070 0.00 125.00 0.00 0.00
1090 0.00 157.00 0.00 0.00
1100 0.00 239.00 0.00 0.00
1100 0.00 0.00 640.98 0.00
1100 715.15 0.00 0.00 0.00
1120 0.00 358.00 0.00 0.00
1130 0.00 508.00 0.00 0.00
1150 821.05 341.00 635.15 506.00
1 12.83 36.00 24.49 62.00
15 0.00 63.00 0.00 0.00
15 0.00 0.00 25.24 0.00
35 0.00 63.00 0.00 0.00
55 0.00 35.00 0.00 0.00
55 13.41 0.00 13.41 0.00
60 41.10 0.00 41.10 0.00
60 0.00 77.00 0.00 0.00
60 39.00 0.00 39.00 0.00
85 0.00 72.00 0.00 0.00
100 0.00 71.00 0.00 0.00
100 160.36 0.00 0.00 0.00
100 0.00 0.00 84.47 0.00
110 0.00 0.00 0.00 0.00
110 0.00 0.00 6.00 0.00
115 0.00 53.00 0.00 0.00
125 0.00 64.00 0.00 0.00
125 69.24 0.00 69.24 0.00
135 0.00 80.00 0.00 0.00
135 45.16 0.00 45.16 0.00
150 146.81 51.00 104.18 52.00
10300 0.00 5.00 0.00 0.00
10500 0.00 5.00 0.0¢ 0.00
1060 14.00 9.00 1.00 0.00
10700 0.00 2.00 0.00 0.00
10900 0.00 1.00 0.00 0.00
11000 4.00 1.00 1.00 0.00
11200 0.00 3.00 0.00 0.00
11300 0.00 10.00 0.00 0.00

MY
(R-1bs)

1410.45
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
.00

743.22
146.34
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
161.85
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

(R-Ibs)

887.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

1036.00

104.00
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

119.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

TABLE No. 3.2.16
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EBASCO SERVICES INCORPORATED
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INPUT DATA




CAESAR 1I1 VERS 3.1 JOBNAME : WV38~1
Job Description:

WEST VALLEY NUCLEAR SERVICES COMPANEY INC;
WEST VALLEY DIMONSTRATION PROJECT

SLUDGE MOBILIZATION SYSTEM

HLW TRANSFER PIPING 6-55-4/2~038

FILE wv38~1 MAIN RUN FILE

MAR 19,1992

B:35am

Page

!



GENERAL
Tl= 55 F T2=
Mat= (6)AUSTENI
Density= .2893
BEND at “TO" end
Radius= 6.000 in. ( G) Bend Angle=
RESTRAINTS
Node 1000 ANC
ALLOWABLE STRESSES
B31.3 (1987) ) ) 00 1b./ .in. Shi= 16,700 1b./sg.in.
sh2= 16,700 1lb./sq. '
Froun 101 To 101EF

01E& T
' i 1015 TO

BEND at "TO" end

YO O

Radius= 6.000

109
dVLU

From 1025
LSTRAINTS
Node

1030

From 1035
BEND at "TO"

Radius= 6.00 . Bend Angle= 90.000
From 1040 To )50 ) r 2.828 ft.
RESTRAINTS

Node 1050

RESTRAINT
Node
Node
Node

From 1
Fron 10
RESTRAIN
Node
Fron 1070
BEND at

Radivu 6.000 in. ) and jles= . 000 Miters= 1




AESAR 11 VERS 3.1 JOBNAME : WV38~1 MAR 19,1992 B:35am Page 3

PIPE DATA

£t

From 1080 To 1085 DX= 1.0

,.
-3
y
~
>

From 108
» R I
RESTRAINTS
Node 1090 b4 K= 250,00 Ib./in.

From 109

Fron 1095S To 1100 DX= 7,999 1t
RESTRAINTS
Node 1100 ¥ = 250,00 lb./in.
Node 1100 VA Ke 250, 0C b./in.
Node 1100 X (= 250, 00C b./in

Y

'

3
"
o)
o
S
"
~
Ve
.
.

From 1100 To 11C

'
i

Fron 1105 To 1110 DX= .646 ft.
BEND at "TO" end

Radius= 6.000 in ( LONG) Bend Angle= 45.000 Miters= ]

From 1110 To 1115 DX= 707 £t Dz= .707 ft.

DZ= 2.615 ft.

)
o
—
”
L.
+

From 1115 TC 1120 DXs=
RESTRAINTS
Node 1120 Y K= 250,000 1lb./an.

From 1120 To 1125 DX= 3.349 ft. DZ= 3.349 ft.

)
>
]
W

»
v
o
Lo
"
w
~J
»
-
.
P

From 1125 r'e 11:
RESTRAINTS
Node 1130 X K= 250,000 1lb./in.

DZ= 2.243 ft.

Dz= 3.182 ft.

From - §

From 11

BEND at
Radi:

Fron 114¢ T¢ 115¢C DX= .8B83 ft. DZ= -~ .BB3 ft.

RESTRAINTS

Node 115¢ AN(

Angle= 90.000

From 1 To 10 DX= =1.414 ft. D2Z= 1.413 ft.
PIPE
Dia= 2
GENERAL
Tl= 220 F T2= 220 F Fluid= ,0505 1lb./cu.in
BEND at "TO"™ end
Radius= 3.000 in. (LONG) Bend Angle= 44.999
RESTRAINTS

Node ] AN( Cnode 1l

\n, Wall= .154 in. Insuls=




CAESA

IPE DATA

STRAINTS
de 18

4 <

Bend Angle=

From
From
RESTRAINTS

Node 55 Y Ke 3 1b. /in.
ode 1 X onoc ) ( 00 1b./in. Dir Vec= -,7071 0000 .7071

K= 603
K= 603,00 - - . ' C 70 . 0000




CAESAR 11 VERS 3.1 JOBNAME : WV3iB~-1 MAR 19,1992 £:35am Page 5
PIPE DATA

From 95 To 100 DX= 7.999 ft.

RESTRAINTS
Node 100 ¥ Cnode 1100 K= 603,000 1b./in
Node 100 X Cnode 1100 K= 603,000 1b./in.
Node 100 2 Cnode 1100 K= 603,000 1b./in.

- — - - - - -~ o~ . . - " - -~

From 100 To 105 DX= 7.999 ft.
From 105 To 110 DX= .646 ft.
BEND at "TO" end
Radius= 3.000 in. (LONG) Bend Angle= 45.000
RESTRAINTS
Node 110 X Cnode 1110 + 1,000,000 1b./in. Gap= .B825 in.
Dir Vec= .7070 .0000 .70%.
Node 110 2 Cnode 1110 A 4,000,000 1b./in. Gap= .825 in.
Dir Vec= .7070 .0000 ~.7070
From 110 To 115 DX= .707 ft. D2= .707 ft.
RESTRRAINTS
Node 115 +Y Cnode 1115 K= 9,000 ~ L
From 115 To 120 DX= 2.615 ft. DZ= 2.645 ...
ALLOWABLE STRESSES
B31.3 (1%87)

From 120 To 125 DX= 3.349 ft. DZ= 3,349 ft.
RESTRAINTS
Node 125 Y Cnode 1125 K= 3,000 1b./in.

Node 125 X Cnode 1125 K= 3,000 *~ /in. Dir Vec= .7071 .0000
-.7071

A ————— - - —— " - -~ - - - - ——————— -~ - -

From 125 To 130 DX= 3,721 ft. D2Z= 3.721 ft.
From 130 To 135 DX= 2.243 ft. DZ= 2.243 ft.
RESTRAINTS
Node 135 Y Cnode 1135 K= 3,000 1b./in.
Node 13% X Cnode 1135 K= 3,000 1lb./in. Dir Vec= .7071 .0000
-,7071
From 135 To 140 DX= 3.182 ft. D2Z= 3.182 ft.
BEND at "TO" end
Radiue= 3.000 in. (LONG) Bend Angle= 50.000

From 140 To 150 DX= .B83 ft. DZ= -.B83 ft.
RESTRAINTS
Node 150 ANC Cnode 1150



THERMAL (55F/220F) + WEIGHT ANALYSIS

ANALYSIS OUTPUT




CAESAR II DISPLACEMENT REPORT FILE:WV38~1 WVNS 6-55-4/2-038

CASE 1 (OPE) W+T1+Pl DATE:MAR 19,1992 THERMAL (55F/220F) + WEIGHT
-------- Translations(in. )==~====== ~—=-=w=esRotations(deg. )=========

NODE DX DY Dz RX RY RZ
1 . 0000 .0000 .0000 . 0000 .0000 . 0000
10 -.0328 -.0067 .0154 .0120 ~-,.0639 .0355%
15 -,0521 ~-.0167 -.0028 .0171 -.0861 .0480
20 -.0760 -.0315 -.0280 .0228 -.1061 0511
25 -.1433 -.0530 -.0384 .0155 -.,1099 .0224
30 -.2539 -.0381 -.0450 -.0227 -.0588 -.0549
35 ~-.2916 -.0093 -.0291 -,0152 -.0030 -.0676
40 -.2961 -.0001 -.0138 ~-.0044 .0753 -.0693
50 -.1867 -.0264 -,0338 -.0330 .1396 -.0461
55 ~.0646 -.0123 -.0605 -.0633 .0913 -.0216
60 -.0001 -.0008 .0000 -,0222 -.1037 -.0704
65 -.0516 -.0484 .1409 -.0082 -,2235 -.0898
70 -.1429 -.0623 .3269 -.0739 ~.2262 -.0299
80 -.1964 ~.0067 .4791 -.1107 -.0€39 -,0010
85 -.1813 -.0076 .4871 ~.1067 -,.0214 -.0117
90 ~-.1686 -.0104 .4877 -.1033 .0136 -.0221
95 -.134% -.0211 .4628 -.0943 .1049 -.0231
100 -.0002 -.0010 ~.0001 -.0582 .4394 .0003
105 .1344 -,0310 -.6583 -.0221 .1435 .0040
110 14566 -.0302 -.6709 -.0178 -.0267 .0015
115 .1467 -.0282 -.6497 ~.,0115 -.1279 -.0039%
120 .0434 -.0297 -.4585 -.0080 -.3591 -.0032
125 ~.1316 -.018% -.1708 -.0026 -.2176 -.0034
130 -.1166 -.0274 -.0606 -.0065 .0359 .0064
135 -.0611 -.0146 ~.0407 ~.0124 .0180 .015%
140 -.0098 -.0006 .0140 -.0021 .0184 .0077
150 . 0000 .0000 .0000 . 0000 .0000 .0000
1000 .0000 .0000 .0000 .0000 . 0000 . G000
1010 .0032 -.0024 -.0015 .0002 . 0067 .0112
1015 .0049 -,0050 .0001 -.0020 .0082 .0113
1020 .0075 -.0077 .0025 -.0064 .0102 . 0055
1025 .0137 ~.0060 .0034 -.0099 .0103 .0014
1030 .0243 -.0006 .0040 -.0047 .0061 .0052
1035 .0282 -.0029 .0027 -.0002 .0016 .0091
1040 .0282 -.0034 .0013 -.0007 -.0097 .0081
1050 L0177 -.0005 .0036 .0033 ~.0137 .0020
1055 .0060 -.0040 .0061 .0029 ~-.0083 .0000
1060 .0000 -.0007 . 0000 -.0019 .0099 .0015
1065 .0047 -.0009 -,0134 -.0011 .0210 -.0015
1070 .0134 -.0003 -.0312 -.0025 .0219 -.0026
1080 .0188 -.0006 ~.0465 -.0063 .0030 -.0002
1085 .017% -.0006 -.0467 -.0077 ~-.0002 .0004
1090 .0163 ~.0005 ~.0465 -.0089 -.0031 . 0000
109% .0130 ~.0009 ~.0435 ~-.0123 -.0109 -,0010
1100 .0000 ~-.0008 .0000 -.0260 -.0405 ~-.0100
1108 -.C130 -.028% .0631 -.0396 -.0173 -.0083
1110 -.0142 -.0282 L0644 -.0431 .0109 -~.0003
1115 -.0133 -.0230 .0617 ~.0437 .0182 .0019
1120 -.0014 -.0009% .0413 -.0280 .0361 ~,0063
1128 .015% -.0011 .0135 -.0098 .0200 -,.0148
1130 .0130 -.000% .0040 -~.0060 -,.005%0 ~.0079



CAESAR 11
CASE 1 (OPE) W+T1+P1l

DISPLACEMENT REPORT FILE:WV38~-1
DATE:MAR 19,1992

WVNS 6-55-4/2-038
THERMAL (55F/220F) + WEIGHT

-------- Rotations(deg. )==~======

Tranelations(in, )e===== —

RX RY RZ
-.0025 -.0034 -.0050
-.0009 -.0018 .0017

. 0000 .0000 .0000



CAESAR II RESTRAINT REPORT FILE:WV38-1 WVUNS 6~55-4/2-038

CASE 1 (OPE) W+T1+P1l DATE:MAR 19,1992 THERMAL (55F/220F) + WEIGHT
- Forces(lb.)=erwese  cecccces Moments (ft.lb.)=====-
NODE FX FY FZ MX MY MZ TYPE
1000 0. -105. -2. 92. -11. 198. Rigid ANC
1030 0. -154. 0. C. 0. 0. Flex ¥
1050 0. -119. 0. 0, 0. 0. Flex Y
1060 0. D 0. 0. 0. 0. Flex X
1060 0. -172. 0. 0. 0. 0. Flex Y
1060 -1. 0. : 0. 0. 0. Flex X
1070 0. -81. 0. 0. 0. 0. Flex Y
1090 0. ~124. 0. 0. 0. 0. Flex Y
1100 0. -212. 0. 0. 0. 0. Flex Y
1100 « 9 0. -3. 0. 0. 0. Flex 2
1100 -4. 0. 0. 0. 0. 0. Flex X
1120 0. -220. 0. 0. 0. 0. Flex Y
1130 0. -129. 0. 0. 0. 0. Flex Y
1150 6. -81. 3. 0. -1. 82. Rigid ANC
1 6. -14. -10. 20. -57. 7. Rigid ANC
15 0. -35. 0. 0. 0. 0. Flex Y
15 0. 0. -9, 0. 0. 0. Flex 2
35 0. -57. 0. 0. 0. 0. Flex +Y
55 0. -25. 0. 0. 0. 0. Flex Y
55 -6. 0. 6. 0. 0. 0. Flex X
60 ~-8. 0. -8. 0. 0. 0. Flex X
60 0. -67. 0. 0. 0. 0. Flex Y
60 -19. 0. 19. 0. 0. 0. Flex X
85 0. -63. 0. 0. 0. 0. Flex +Y
100 0. -65. 0. 0. 0. 0. Flex Y
100 -86. 0. 0. 0. 0. 0. Flex X
100 0. 0. -41. 0. 0. 0. Flex 2
110 0. 0. 0. 0. 0. C. Flex X w/gap
110 0. 0. 0. 0. 0. 0. Flex Z w/gap
11% 0. ~-47. 0. 0. 0. 0. Flex +Y
125 0. -53. 0. 0. 0. 0. Flex Y
12% 56. 0. -56. 0. 0. 0. Flex X
135 0. -35. 0. 0. 0. 0. Flex Y
135 -36. 0. 36. 0. 0. 0. Flex X

150 94. ~19. 63. 4. 97. 21. Rigid ANC



CAESAR 11 STRESS SUMMARY FILE:WV3B-1 WVNS 6-55-4/2~038
CASE 1 (OPE) W+T1+Pl DATE:MAR 19,1992 THERMAL (55F/220F) + WEIGHT

«##x NO CODE STRESS CHECK PROCESSED
PIPING CODE: B31.3 (1987)

HIGHEST STRESSES: (1lb./sq.in.)

OPE STRESS: 10707. @NODE 110 ALLOWABLE: 0.
BENDING STRESS: 10342. €@NODE 110
TORSIONAL STRESS: 130. @NODE 140
AXIAL STRESS: 636. @NODE 1105
3D MAXIMUM SHFAR: 10914. @NODE 110

STRESS OPTIMIZATION PARAMETERS:

OPE STRESS PERCENTAGES SHOWN BELOW REPRESENT THE NUMBER OF NODES
IN THE SYSTEM THAT WERE WITHIN THE PERCENTAGE GIVEN OF THE HIGHEST
OPE STRESS IN THE SYSTEM.

AVG. OPE STRESS 1881.

----- wmmmmm e mm e [BETWEEN / ==~ /BELOW/
OPE STRESS 90-100% .96 99.04
OPE STRESS 80-90 % .00 99.04
OPE STRESS 70-80 % .00 99.04
OPE STRESS 60-70 % .00 99.04
OPE STRESS 50-60 %  4.81 94.23
OPE STRESS 25-50 % 13.46 80.77

OPE STRESS 0-25 & 80.77

PIPE ELEMENTS ANALYZED: 52

SAMPLED POINTS: 104




CAESAR

I1 FORCE/STRESS REPORT FILE:WV38-1

CASE 1 (OPE) W+T1+P1

DATA
POINT

1000
1010

1010
1015

1015
1020

1020
10258

1025
1030

1020
1038

1038
1040

1040
1050

1050
1055

1058
10860

1060
1065

1065
1070

1070
1080

1080
1085

108%
1090

1080
1095

1095
1100

====Forces(lb.)

FX

~-28
25

-285
25

~-25
25

-25
25

~28
25

-25
25

=25
25

FY

91
-66

66
=55

20
-4

B
20

-20
68

84
-60

-3
12

=75
&3

40
-18

18
69

WVUNS 6-55-4/2-038
DATE:MAR 19,1992 THERMAL (55F/220F) + WEIGHT

----- ~-Moments (ft.lb. )==-- (lb./®q.in.)
'y MX MY M2 SIFI SIFO RESULT ALLOW.
-8 -72 ~-45 -160 1.0 1.00 1284 4]
8 ~40 40 33 1.94 1.61 993 0
-8 40 -40 -33 1.00 1.00 853 0
8 ~40 32 -30 1.00 1.00 828 0
~16 40 -32 30 1.00 1.00 828 0
16 -41 9 ~47 1.94 1.61 993 0
~-16 41 -9 47 1.00 1.00 845 0
16 -28 -7 ~34 1.00 1.00 774 4]
-16 28 7 34 1.00 1.00 774 0
16 110 -40 104 1.00 1.00 1194 4]
~16 -110 40 -104 1.00 1.00 1194 0
16 -5 -57 ~10 1.00 1.00 826 4]
-16 5 57 10 1.00 1.00 826 0
16 0 -56 -11 1.94 1.861 1019 4]
~-16 0 56 & | 1.00 1.00 820 0
16 76 0 -87 1.00 1.00 1037 0
~16 -76 0 87 1.00 1.00 1037 0
16 -56 65 45 1.00 1.00 969 0
-10 56 -§5 ~45 1.00 1.00 969 0
10 51 106 -62 1.00 1.00 1103 0
-1 -51 ~106 62 1.00 1.00 1107 0
1 -19 40 7 1.00 1.00 777 0
-1 19 -40 -7 1.00 1.00 777 4]
1 25 -29 -37 1.00 1.00 810 0
-1 -25 29 37 1.00 1.00 810 0
1 -32 -99 20 2.71 2.71 1642 0
-1 32 99 -20 1.00 1.00 1007 0
i -32 ~-98 14 1.00 1.00 1001 0
-1 32 98 ~14 1.00 1.00 1001 L)
1 -32 -97 -45 1.00 1.00 1029 0
-1 32 97 45 1.0 1.00 1029 0
1 -32 -95 14 1.00 1.00 991 L¢]
-1 32 95 ~14 1.00 1.00 991 0

1 =32 -87 ~168 1.00 1.00 1394 0




CAESAR 11 YRCE /STRESS RE OR1 FILE:WV38~-1 WUNS 6-55-4/2 ~038
] DATE:MAR 19,16 94 THERMAL (55F /220F) + WEIGHT
~=Momente (ft.1lb.)==~ (1b./8g.4in.)
. SIFI SIFO RESULT ALLOW.

1620
1988

1988
3101

1954

1M€
-




CAESAR 11 FORCE/STRESS REPORT FILE:WV38~1 WVNS 6~55-4/2~038

CASE 1 (OPE) W+T1+P1l DATE:MAR 19,1992 THERMAL (55F/220F) + WEIGHT
DATA wmm=Forces(lb, )=—==- ~=Moments{ft.lb,)==- (lb./8q.in.)
POINT FX FY FZ MX MY MZ SIFI 5TFO RESULT ALLOW.

" ( 8 27 - € ~24 1.00 1.00 1258 0
- - 2 4 -62 € ] 1.0 1789 0
- ( ‘ 14 B W € 1.00 1.0( 1799 0
=1 ( 27 -1 51 -107 -53 1.00 1.00 3254 0

60 27 38 1 -5 107 53 1.00 1.00 3243 0
6 ~27 -17 ] -23 -38 21 1.00 1.00 1513 )

R |

68 2 ] 38 -21 1.00 1.00 1513 0 |
€ -27 g 1 4 35 37 1.00 1.00 1850 0 :

) 27 40 38 -37 1.00 1.00 1850 0

B( - 29 ] 7 108 -13 1.72 1.44 4485 0

8 27 -26 1 -7 =108 13  1.00 1.00 2797 0

BS -27 34 -1 7 107 -41 1.00 1.00 2918 0

Be 27 28 1 -7 =107 41 .00 1.00 2915 0

s bt

Yol
o
%)
~
E=3
>
i
~3
L ]
[
o
o
J
—
o
O
-
o
o
N
-3
o
v
o

O
A
3
3
W
L
-
S
b
o
N
o
o
O O
[
O
o
N
Lo ]
O
o

95 27 13 1 -7 -102 -15 1.00 1.00 2669 0
100 -27 33 -] ! 88 -63 1.00 1.00 2785 0

10 113 31 43 -7 8ge 63 1.00 1.00 2705 0
10¢ 113 14 ~43 7 -257 “ 1.00 1.00 5874 0
10 113 -14 43 7 257 -4 1.00 1.00 5874 0
11( 113 18 -43 9 ~280 - 1.72 1.44 10706 0
110 113 18 43 -9 280 7 1.00 1.00 6366 0
115 31 23 ~-43 22 -235 ~20 .00 1.00 5444 0
11€5 243 23 4 -23 235 20 1.00 1.00 5444 0
12 -113 -1 -43 -9 -50 1l 1.00 1.00 1489 0
12( 113 | 43 9 3¢ 11 1.0 1.00 1488 0
125 =113 28 -4 3 29 186 -27 1.00 1.00 4455 0

125 57 4 9% ~29 -~186 27 1.00 1.00 4455
130 -57 3 -99 ~-14 33 16 1.00 1.00 1225 0

o

13 - -3 99 14 -33 ~16 1.00 1.00 1225 0
13¢ -8 21 -99 12 -59 -10 1.00 1.00 1680 0
94 13 62 12 59 10 1.0C 1.00 1680 0

o

4 54 12 ~-62 13 -9 1.72 1.44 1016




wWV3E

E : MAR

(1b./8g.in.)
RESULT ALLOW.




THERMAL (220F/220F) + WEIGHT ANALYSIS

ANALYSIS OUTPUT



CAESAR 11I
CASE 2

NODE

10
15
20
25
30
35
40
50
58
€90
65
70
80
85
90
95
100
105
110
115
120
12%
130
135
140
150
1000
1010
1015
1020
1028
1030
1035
1640
1050
1085
1060
1065
1070
1080
1085
1090
1095
1100
1105
1110
1118
1120
1125
1130

(OPE) W+T2+Pl

DISPLACEMENT REPORT FILE:WV38-1
DATE:MAR 19,1992

-------- Translations(in.)=======-

. 0000
-.0335
.0528
0767
.1432
2524
.2908
. 2966
L1944
0756
.0017
-,0511
~.1440
~-,1964
~.1813
-.1686
~.1350
-.0002

.1346

.1497

.1808

.2405

.2030

.0962

.0307
-.0136

.0000

. 0000
-.0341
-.0517
~.0784
~-.1409
-.2489
~-.2898
-.2912
-,1918
-.0752
-.0016
-.0472
-.1376
~-.1943
-.1810
~.1683
-.1347
-.0002

+1343

.153%

1776

.2336

.2020

0973

DY

.0000
.00867
.0167
.0315
.0530
.0381
0093
.0001
.0264
.0123
.0008
.0484
.0623
0067
.0076
,0104
.0211
.0010
.0310
.0302
-.0282
-.0297
-.0186
-.0274
-.0146
-.0006
.0000
.0000
0024
~-.0050
-.0077
. 0060
-.0006
-.0029
-.0034
-.000%5
-.0040
-.0007
-.0009
-.0003
.0006
.0006
.0005
.0009%9
.0008
.0285
.0282
-.0230
-.0009
-.0011
~-.0005

¥

i

.0000
.0146
-.0042
-,0295
-,.0391
-.0444
~.0292
~-.0145
-,0273
-.0508
.0005
+1393
.3268
4777
L4835
.4819
. 4507
-.0009
-.6517
~-.6870
-.6967
~-.6683
-.5181
-.2859
-.1449
.0103
.0000
.0000
L0143
-.0037
-.0290
-.0372
~-.0413
-.0286
-.0138
-.02%8
-.0510
.0005
.1383
.3202
.4780
.4786
.4730
.2 19
-.oCo8
-.6486
-, 6879
~-.6933
-.6613
-.5172
-.2875

WVNS 6-55-4/2-~038
THERMAL (220F/220F) + WEIGHT

.0000

.0120

.0171

.0228

.0155
-.0227
-.0152
~.0044
-,0330
-.0633
-.0222
-.0082
.0739
.1107
.1067
.1033
.0943
.0582
.0221
.0178
.0118
.0080
.0026
.0065
.0124
.0021
.0000
.0000
.0002
.0020
.0064
.0099
.0047
.0002
. 0007
.0033
.0029
.0019
.0011
.0025
~.0062
.0077
.0089
.0123
.0260
.0396
.0431
0437
.0280
.0098
.0060

Rotations(deg.)=========

RY

.0000
~-.0673
-.0880
-.1047
-.1070
-.0588
-.0075

.0644

.1274

0958
-.0936
~-.2245
~-.2284
-.0534
-.0083

.0282

.1193

.3961

.2692

.1815

.1264
-.0875
-.1909
-.2282
~-.2052
-.0265

. 0000

. 0000
-.0741
~-.0884
-.1036
-.1028
-.0617
-.0201

.0845

.1260

.0911
-.0890
-.2163
-,2292
-.0208

.0136

.0453

.1282

.3811

.2930

. 1466

.1059
-,0521
-.1829
~-,2278

RZ

.0000
.0355
.0480
.0511
.0224
-.0549
~-.08676
-.0693
-.0461
-.0216
-.0704
-.0898
-.0299
-.0010
-,0117
-,0221
-.0231
.0003
.0040
.0015
-.0039
-.0032
-.0034
.0064
.0159
.0077
.0000
.0000
.0112
.0113
.0055%5
.0014
.0052
.0091
.0081
.0020
. 0000
.0015
-.0015
-.0026
.0002
.0004
.0000
.0010
.0100
-.0083
.0003
.0019
~-.0063
-.0148
-.0079



CAESAR 11

CASE 2 (OPE) W+T2+Pl

NODE

1135
1140
1150

DISPLACEMENT REPORT FILE:WV3g8-1

vcmmwwe==Translations(in, j=======-
DX DY D2z

.0321 -.0028 ~.1468

-.0093 ~.0001 .0085

. 0000 . 0000 .0000

DATE:MAR 19,

WVNS 6-55-~4/2-038
1892 THERMAL (220F/220F) + WEIGHT

—mmmmeweRotations (deg.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>