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This report describes the stress analysis performed on the 111 -PCC-76-A piping system 

·inside containment penetration S-1A. Deadweight~ thennal expansion, and seismic loads 
·: . . ' 

were considered. Results of this analysis show that the subject piping system will 

meet ASME Boiler and Pressure Vessel Code, Section III, Class 2 requirements provided 

that supports S8 and S9 are installed as recommended. 
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I. SCOPE 

This document constitutes the stress report required by Subarticle 

NCA-3350 of the ASME Boiler and Pressure Vessel .Code, Section III, 

11 Nuclear Power Plant Components 11 , 1977 through Winter .1977 Addenda*. 

The piping system ~nalyzed, to be installed as part of the ••Loss-of

Flui'd-Test11 (LOFT) Reactor,. was the Y~-PCC-76-A and associated piping 

inside·containment penetration S~lA. 
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II. INTRODUCTION 

The piping system was analyzed according to the procedures specified 

in Subsection NC-3600 of the Code and found acceptable. The governing 

conditions, engineering assumptions, and analytical techniques used in 

completing the analysis are described in the following pages.· All 

loading conditions and design data used in performing the analysis were 

obtained from LOFT line designation tables.[2] A Design Specification 

is to be issued in the future. 
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III. PIPING SYSTEM DESCRIPTION 

The Primary Component Cooling (PCC) system provides the chemically 

treated water compatible with the materials of. the primary system 

components to minimite corrosion and deposition. The system is provided 

with multiple flow paths, each sized for the maximum flow and heat 

removal requirements. 

The purp6ses of.this analysis were to (1) determine the loads 

imposed on the containment penetration and (2) assure containment 

isolation integrity. Thus, this analysi~ included sufficient portions 

of the connecting pipe lines 311 -PCC-1-A, 411 -PCC.:.l":"A, and 411 -PCC-23-A 

to account for their effects on the 111 -PCC-76-A line . 

. 1. STRUCTURAL DESCRIPTION 

Figure 1 is an isometric plot of the Class 2 piping system analyzed 

in this report. The data points and elements are identified on the plot 

and a listirig of the geometric data used in performing the system's 

structural analysis appears in Appendix A. 

2. MATERIAL AND GEOMETRIC DATA 

The piping has the following design parameters: 

0. D. (inches) 1. 315 3.500 4.500 

Thickness (inches) 0.133 0.216 0.237 

Weight (lbs/inch) 2.053 10.780 16.29 

Material Al20 C.S. Al20 C.S. Al20 C.S. 

Ecold (106 psi) 27.9 27.9 27.9 

3 
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S (400°F) (psi) 

Sy (psi) 

( 10-6 · /" .oF) a . 1n .. 1n. 

9800 

28670 

6.82 

LTR 114~104 

9800 

28670 

6.82 

9800 

28670 

6.82 

The expansidn coefficients and the~mal conductiviti~s of SA-120, 

carbon steel. are.defined in Tables I-4.0 and 1~5.0 of the Code; 

5 
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IV. DESIGN AND SERVICE CONDITIONS 

Listed in the following sections are the .various design and service 

conditions used in analyzing.the piping. This information was obtained 

from the line designation tables. 

1. DESIGN CONDITIONS 

Class 2 - All Piping 

Design Pressure- 110 psi 

Design Temperature,- 365°F 

2. LEVEL A SERVICE CONDITIONS 

Level A service conditions, dealing mainly with the stress range 

due to thermal expansion, are based on the operating temperature 

given below: 

Class 2- All Piping 

Operating Pressure - 100 

Operating Temperature - 80 

3. LEVEL 8 SERVICE CONDITIONS 

The only Level 8 service ·condition resulting in significant dynamic 
' ' 

loads for the piping system is the Operating Basis Earthquake (OBE). 

6 
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. 4. LEVEL C SERVICE CONDITIONS · 

The only significant Level C service conditions which ·affects-the 

piping system is th~ Safe Shutdown farthquake (S~E). 

5. LEVEL D SERVICE CONDITIONS 

The SSE plus Loss-of-Coolant Accident (LOCA) response envelopes all 

other Level D service responses for LOFT and will be use~ as· the basis 

for Level D service conditions analysis. 

6. TEST CONDITIONS 

Cold· Hydrostatic Test.- _Design Pressurex 1.25 

Cold Leakage Test - Design Pressure Only 

Hot Leakage Test - Design Pressure and Level A Service Temperature 

7 
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V. PIPING SYSTEM STRUCTURAL ANALYSIS 

The piping system was analyzed for the various structural loads 

described in Section IV using the computer code NUPIPE-II, developed by 

Nuclear Services Corporation. This computer program is de~cribed in. 

Appendix B. All limiting assumptions made in performing_the analysis 

are listed in the followi~g subsections. 

1. WEIGHT ANALYSIS 

An analysis for normal weight loading was performed for the ~ystem; 

the piping uniform weights used are listed in Section III.2 of this 

report. The weights and C.G. •s of the valves and operators are given in 

Table I. The results of the weight analysis are contained in Appendix C 

of this report. 

2. THERMAL EXPANSION ANALYSIS 

The piping system addressed in this report was analyzed for the 

steady-state temperature conditions as outlined in Section IV.2. The 

results of this analysis are contained in Appendix D. 

3. SEISMIC ANALYSIS 

The piping system was analyzed for the effects of the Operating 

Basis Earthquake (OBE) and the Safe Shutdown Earthquake (SSE). ·For this 

analysis, OBE is to be conside~ed ~ne~half the magnitude of the SSE. 

The SSE response spectra. is shown in Figure 2. This response spectra, 

multiplied by conservative directional intensity factors, was applied in 

8 
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Valve 

CV-Pl41-17 
CV-Pl41-16 
CV-Pl41-28 

TABLE I. 

Piping System Valve Design Weights 

And Centers of Gravity 

Flooded Weight 

1 00 1 b. 
100 1 b. 
1 00 1 b. 

10 
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(Distance from 
C.G. axis of Pipe) 

14.1 in. 
14.1 in. 
14.1 in. 
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all three directions simultaneously. Any seismic differential anchor 

movement.effects present on the piping were taken into account. The 

results of the seismic analys~~ are contained in Appendix E . 

. ·. 

11 
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VI. ASME BOILER AND PRESSURE VESSEL CODE, SECTION III, STRESS ANALYSIS 

A stress analysis of the Class 2 piping addressed in this report, 

per rules of Subsection NC-3600 of the Code, was performed using the 

results obtained from the analyses described in Section V of this report. 

1. MINIMUM THICKNESS CHECK 

The Code requires verification that the piping minimum wall thick

ness in satisfactory. The thickness was checked against Equation (1) of 

NC-3641.1: 

where 

. p Do 
tM = 2 ( S + p. ) + A 

. . '1 

tM = Minimum required wall ·thickness 

P = Internal design pressure 

D
0 

= Outside diameter 

S = Allo~able itress 

y = .4 or d~D if 0
0
/tM < 6 (per Code) 

0 

A= Corrosion allowance (.08). 

Result~ of this calculation are c6ntained in Table II. 

12 



LTR 114-104 

Pressure (psi) 

110 
110 
110 

TABLE II. 

MINIMUM THICKNESS PARAMETERS 

0. D. (inches) 

l. 315 
3.500 

. 4.500 

S (psi) 

9800 
9800 
9800. 

tM (inches) 

0.087 
0.100 
0.105 

tactual (inches) 

0.133 
0.216 
0.237 

Since the actual thicknesses are all greater than the tM calculated, the 

system meets the requirements of NC-3641.1. 

2. DESIGN, lEVEL A, AND LEVEL B SERVICE CONDITIONS STRESS ANALYSIS 

The loading condition~·, defined as Design, Level A, and Level B in 

Section IV.l, 2, and 3, ~ere u~ed in ~erforming a stres~ analysis of the 

piping system per the ~ules given in Subsection NC~3650 of the Code. 

The computer program NUPIPE-II was used for this analysis. The results 

of Equations (8), (9), (10), and (11) are detailed in Appendix.F. Test 

conditions are encompassed by this stress analysis. 

3. LEVEL C SERVICE CONDITIONS STRESS ANALYSIS 

The only loading which was postulated as a Level C service con-
. . 

dition is the SSE. NC-3611.2 (c) requires that Equation (9) of NC-3652.2 

be satisfied with an allowable of 1.8 Sh. These ~e~ults, as caiculat~d 

using'NUPIPE-II, are contained in Append~x G .. 

13 
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4. LEVEL 0 SERVICE CONDITIONS STRESS ANALYSIS 

There was no Level D·service condition specified for this pipe 

system. 

·. ; ·: 

14 
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VII. COMPONENT SUPPORT ANALYSIS 

Any component supports designed and built by EG&G Idaho, Inc. have 

been analyzed in accordance with the AISC Manual of Steel Construction[3J. 

The analysis of these component supports would be contained in Appendix I. 

All component supports which have been supplied by a commercial manu-· 

facturer carry 1 oads which are 1 ess than the manuf.acturer • s stated 1 oad 

capacity. A summary of sustained loads on all piping supports is con-

tained in Table III. 

Supports S8 and S9 were added to provide necessary seismic restraint. 

15 



Support Type 

U-Bolt 

RIGID* 

RIGID* 

NOTE: 

1. All loads are in pound~: 

2. Sl-X indicates that this is the load in the global X direction on 
·support Sl . 

3. * indicates support to be added. 

4. + indicates that equivalent restraint s.hould be provided for both 
up ~nd down movement. 

16 
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VIII. SPECIAL CONDITIONS 

·There were no.special considerations ·made for this analysis. 

·;·. 

17 
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IX. CONCLUSIONS 

'The piping system addressed in this .report was analyzed for the 

loads and ope~ating conditions given in Reference 2 using the techniques 

described herein. All stresses will be within limits established by 

Section III of the ASME Code provided that the following recommendations 

are implemented: 

1. Supports 53 and 59 should be installed as close as possible to 

valves CV-Pl41-17 and CV-Pl41-16, respectively. These supports 

were modeled using the properties of 411 schedule 40 pipe. Other 

cross .sections could be used .provided that directio~al stiffnesses 

are at least equal to those used in the model; however, the 411 

schedule 40 pipe .is recommended. 

2. Equivalent support in both the up ~nd down (+Y and -Y) directions 

should be assured for supports S2, 53, S5, 56, and 57. 

3. A minimum diameter of 5/8 inch is required for the .rod in support 

57. 

4. A minimum diameter of 1/2 inch should be used on. supports.~5 and 

56. 

5. The Applied Mechanics Br~nch should be contacted for review of 

final support drawings. 

18 
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The NUPIPE-II computer program performs linear elastic analysis of 

three-dimensional piping systems subject to thermal, deadweight, seismic, 

and other static and dynamic loads. The NUPIPE-II program is also 

designed to perform stress and fatigue analyses in accordance with the 

ASME Boiler and Pressure Vessel Code, Section III, Nuclear Power Plant 

Components, 1974 Edition through the Summer 1975 Addenda; and the ANSI 

B31. 1 Code, 1967 and Summer 1973 versions. Piping. systems of more than 

one classification can be analysed. 

NUPIPE-II utilizes the finite element method of analysis with 

special features incorporated to accommoda~e specific requirements of 

piping system analysis. In accordance with the finite ~lement method~ 

the continuous piping is mathematically idealjzed.as an assembly of 

elastic structural .members connecting discrete nodal point~. Nodal 

points are placed in such a manner as to isolate particular types .of 

pipJng elements, such as straight runs of pipe, elbows, valves, etc., 

for which force-deformation characteristics can be categorized. Nodal 

points are also placed at all .discontinuities, such as piping supports, 

concentrated weights, branch lines, .and changes in cross-section. 

System loads such as weights, equivalent thermal forces, and earthquake 

inertia forces are applied at the nodal points. For the deadweight a'nd 

dynamic time-history and response spectra analyses, distributed weight 

properties of the piping as well as concentrated weights, such as valves, 

pumps, or snubbers, can be considered. A lumped mass model of the 

piping system is used for all dynamic analyses.. Both translational and 

rotatimal degrees:-of-freedom may be considered. 

For further information concerning NUPIPE-II capabilities or analyti-

cal procedures, contact Applied Mechanics Branch. 
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rY Fl 

c. 
-o. 
-d. 

d. 

-c:. 
ti. 

-ii. 
o. 

-e. 
d. 

-o • 
b. 

-C;). 

c. 
-d. 

o. 

-b. 
b. 

4. 
-4. 

4. 
-4. 

4. 
-4. 

4. 
-4. 

4. 
-4. 

-.:.1. 
41. 

-41. 
4.4 • 

-41. 
41. 

-41. 
4i. 

-41, 
41. 

-41. 
4.i.. 

-41. 
41. 

-41. 
41. 

-41. 
41. 

-•d. 
41. 

-41. 
41 •. 

-41. 
41. 

-ld, 
.c.:.. 

-41. 
41;. 

-41. 
t.l. 

MX 

51. 
-73. 

73. 
-9o, 

~ t. 
-146. 

l4o. 
6. 

-159. 
74. 

-74. 
-17. 

17. 
-i26. 

12 6. 
-::i-1. 

.59. 
'7. 

-7. 
73. 

-73. 
.l.4 c • 

-l4C. 
204. 

-204. 
3 7. 

t-:OMENTS IIN-LSSI 
:-1¥ :1L 

55. 
-17?. 
175. 

-leo • 

166, 
-161. 

161. 
-:-156. 

15o. 
-146. 

146. 
-13'1. 

139. 
-:i.32. 

132. 
-115. 

115. 
-96. 

96. 
• -7't. 

74, 
-50. 

5C, 
-27. 

27. 
-3. 

3. z,J. 
-20. 

43. 

-43. 
50. 

-1. 
l. 

-1. 
1. 

-1. 
l. 

-1. 
1. 

-1. 
-6. 

6. 
-13. 

13. 
-43. 

13. 
-13. 

13. 
-13. 

13. 
-13. 

13. 
-13. 

13. 
-13 • 

13. 
-13. 

13. 
.-13. 

13. 
-6. 

DcflcCTlGI\:i (!I'll .<.OHTIG~<:i li\t.Dl ux iH DL RX R f :U 

• 0 02 
.001 

,(100 
-.oco 
-.ccc 
-.JCl 

-.(\01 
-.001 

.• occ .cou 
,Q(.j(j 
.coo 
.ooo 
.cue 
.co,:; 
.coo 
.ooo 
.l.iOU 

-.001 .ooc 
-.0(;2 -.000 

-.0(;£ -.Q09 
-.002 -.vo ... 
-.oc2 -.001 
-.0c2 -.'"01 

-.002 -.001 -.ocz -. 001 

-.oc2 -.001 
-·,OC2 -.001 

-.oc2 -.COl -.oo2 -.001 

-.002 -.001 
-.ucz -.cvL 

.oo1 -.ccoo .oco1 -.oooo 

.ceo -.cooo .vOJ1 -.coco 

.OCt -.OCCJ .CG~l -.JOCC .oo6 -.ocoo .ooo1 -.occc 

.OC6 -,CCOO .OCOl -,CJOC 

.ocb -.ocoo ·.c~c1 -.cc~c 

.c~t -.eeoc .~CJl -.co~~ .oct -.occo .oco1 -.ccv~ 

.oct -.ocoo .ooo1 -.ccoo 

.v~' -.vCOO .OvOi -.CJJC 

.~cs -.ctoo .o~o1 -.0CGt 
,GCj -.OCOl .GCOl ,CJOO 

.oc' -~ooo1 .oco1 ·.coco 

.cc~ -.oc~o .oooo .~ooo 

.oo5 -.cc~~ .c:Jc .oc:c 
,OC5 ,OCOO .0000 .0000 

,005 ,OCOG .OCJ6 
.CC4 ,QCOO .0CCO 

,004 ,COCO ,JC~~ 
.oc3 -.ccco -.ocJJ 
.oc3 -.ccoo -.occo 
.oc2 -.ecce -.ccco 

.oooc 

.cvoc 

.cvcc 

.O;j;,j(i 

.002 -.OC~O -,OCJC .U00C 

.OCl -,CCOO -.OCJO .COCO 

-.ooz -.col .oct -.occo -.oooo .cooc 
-.coL -.ooz .coo -.ocao -.eeoc .oaao 
-.001 -.cc2 .ccc -.ocoo ~.Jcoc .0000 
-.oc1 -.ccz -.ceo -.occo -.ccoo -.~00c 
-.~Cl - rr2 -,OCO -.0000 -.0000 -.0000 
-.coo -:oo2 -.oc1 .ocoo -.oooo -.vuoo 
-.ooo -.co2 -.co1 .occo -.ccuo -.o~~o 
-.oco -.ou1 -.eel .oco1 -.cooo -.ooc0 

--
-0 
.::-

t 
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VAL IJ~ 

Rt.;N 

V A.l V E 

FC.i<UN 

FGRUl'l 

FGRuN 

FGi<UN. 

i45 
24:. 

245 
2'5rG 

2~-c 
2~5 

2?~ 
2-.v 

ZtC 
265 

2t0 
nv 

275 
zc:c 
~ec 
2&5 

2i.:5 
C:<.C 

z;;c 
2<;5 

2v5 
300 

3CO 
:;o; 

305 
3lC; 

k~Pll~-!iM - ~UCL~AR S~~ViC~S C~~PPRATlCN PIPING ANALYSIS PR0GRA~ - V~~SiCN 

LOFT CIS ~~AtY3!~ - 1"-PCC-7~-a.~-1A~!~SIC~,~O~M. & UPSET 

, ' ..... 39 

FX 

-2. z. 
-14. 

14. 

-14. 
14. 

~14. 
. 14. 

-14. 
14. 

o. 
-o •· 

-14. 
l't. 

-14. 
l.!t. 

-14. 
lof. 

-1.:.. 
14. 

-14. 
1-t. 

-14 .• 
l4. 

-14. 
. 14. 

~14. 
. 14. 

fuRCi:S lloSl 
1-Y fl. 

-o. 
o. 

-c. 
G. 

-c. 
'· vo 

-c. 
\.1. 

o. 
-o. 
-o •. 

o. 
-c. c. 
-c. o. 
:-C. c. 
-c. 
c. 

-c. 
o. 

-12. 
12. 

-12. 
12. 

-12. 
.1.2. 

-12. 
lt:. 

-41. 
ljt. 

4:1.. 
-41. 

41. 
-41. 

41 
-4i: 

_,;,. 
o. 

4-l ~ 
-41. 

"ul; 
-41. 

lt.l. 
-41. 

41. 
-41. 

'. . · J. • 
-l.l. 

<tl. 
-;1. 

~l. 
-.:.~ .. 

~:x 

-?.7. 
-770. 

·-ii. ... 
-c;. 

'1. 

-9. 
1 c. 
I ~ . -.t..:. 
i c. 
-c. 
-c. 

.-lC. 
11. 

-11. 
12. 

-12. 
12. 

-12. 
14. 

-14 • 
. 14. 

-14. 
15. 

-~~. 
154. 

-15 4. 
294. 

-294. 
.433. 

-433. 
47~. 

MOi"ti.:"TS ( iN-;.65 l 
1'\Y MZ 

'1:J. 
-147. 

147. 
. -20). 

.205. 
-274. 

?.74. 
-373. 

. 0. 
o. 

3 73. 
-473. 

473. 
-60'-. 

6C9. 
-59o. 

59ti. 
-23d. 

23d. 
-226. 

226. 
-363. 

363. 
_, 34. 

534. 
-706 •. 

7Gb. 
-87do 

b7d. 
-936. 

l. 
-1 • 

l. 
-1. 

1 •. 
-1. 

.... 
-1. 

-o. 
G. 

1. 
-1. 

l. 
-1. 

.L. 
c.· 

-o. 
c. 

-o. c. 
-(,;. 

o. 
-o. 

.Q •. 

Oi:Fli:CTlJI\S llN) 
OX OY ill 

.004 

.004 
.CC7 -.OCOO· .0~~~ -.0000 .coc -.ocoo .0001 -.ov~c 

.vC4 

.oo~ 
.Gv~ .oo6 -.cc~o .• o0o1 -.fO~~ .coo .oct -.ccoo .vC01 -.vo~v 

.005 

.00) 

.·:;c 5 
oOCib 

.0(;6 

.007 

.oc.,c 

.007 

.007 .ooc 

.Joo 
oOG.3 

oliGO 
r·~ 1 

•VV.&. 

• Cl: l 
.001 

.001 

.Cui 

.COl 

.001 

• 001 
.CCl 

.G.jl. 

.001 

.oo& .001 

.0C7 .• 001 

• 0(/7 
.007 

.007 

.OOb 

.;jCb 

.CO !I 

.005 

.004 

.(,(.4 

.003 

.OC3 

.003 

.(;Ql 

.COl 

.co:&. 

.001 

.eel 

.001 

.001 .coo 

.000 .ceo 

.ooo .ooo 

.vee -.ocoo .c~u1 -.~ceo .ooe ·-.0000 ~0001 -.CJOG 

.CC;c -.OC.JC. 

.vGCi -.oe:oo 

.ocr. -.ocoo 

.CC7 -.ocoo 
• 0 C.9 - .CCiiJ .• oc;; -.o,oo 
.C.C<i -.OCCJ 
.010 -.ocoo 
.010 -.ocoo 
.cno -.c.coo 

.oco1 -.eeoc 

.0001 -.0000 

.vc:n -.o.::::>o 

.ooc1 -.oooo 

.oovi -.ocoo 

.0001 -.0000 

.cc.n -.cocc .oc.;oc -.C;o.;c. 
.c1o -.coco .ocoo -.cooo 
.o1o .cooc -.ooco -.oooo 
.010 .o~oc -.cc~0 -.coco ..ou .c.ccv -.o:;n -.cc.oc 
.Cll .OCCO -.0~01 -.CC0J 
.011 .occo -.cco1 -.oooo 

oQ1? .ocoo -.0001 -.eeoc 
.~lj .CCCO -.OOOl -.OJOO 

.~13 .ooco - ~co• -.cooc 

.Cl3 .GCCO -:ccoi -.0Jv0 

.013 .ocoo ~.ccot -.cooo 

.cl4 .ccoo -.ooot -.ocoo --· .l:--
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HaO\oi 
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FGRUII: 

~LSOJi 

315 
32C 

320 
J.lC 

230 
335 

335 
340 

34C 
~45 

355 
3c.O 

36C 
365 

'6~ 

316 
)65 
3n 
325 
:.2b 

326 
3cC 
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FX 

-14. 
14. 

-1. 
l. 

-13. 
::.3. 

-13. u. 
-13. 

!3. 

-13. 13. 
-13. 

13. 

-13. 
13. 

-13. , -·-'. 
-13. 

13. 

o. 
-o. 

-13. 
13. 

-1. 
.1. • 

-1. 
1. 

-1. 
lo 

-1. 
1. 

Fc.<c~s (LaSJ 
r r F z 

-12. 
l ~. 

-1. 
l. 

-:i. o. 
! '• ....... 

-!C. 
10. 

-1C. .. ., . 
-10. 

Hi. 

-10. 
1;). 

-10. 
lC. 

-lC. 
10. 

o. 
-1.;. 

-10. 
10. 

-1. .... 
-1. 
l· 

-1. 
1. 

-1. 
lo 

41. 
-41. 

lo. 
-1d. 

23. 
-23. 

23. 
-23. 

23. 
-23. 

23. 
-23. 

23. 
-23. 

23. 
-23. 

23. 
-23. 

23. 
-23. 

. 0. 
-o. 
23. 

-23. 

lei. 
-ld. 

16. 
-lo. 

lo. 
-ld. 

ldo 
-lii. 

MX 

-47~. 
5d. 

-211f. 
!4J. 

-313. 
3:.::. 

-37 I. 
40i7 • 

-32j. 
10:.·~. 

-14:. 
·). 

-·). 
1), 

-o. 
.. -.:,. 

D, 
-(;. 

MCMEf'iTS (lN-LSSl 
,'i'f I'll 

659. 
-o5'1. 

3 35. 
-39;;. 

390. 
-416. 

416. 
-456. 

456. 
-5 35·. 

535. 
-53::.. 

535. 
-395. 

~'1?. 
-.J2;;. 

325. 
-163. 

o. 
-0. 

163. 
-o. 

6 59. 
-65~. 

659. 
-552. 

552. 
-285. 

265. 
-143. 

-o. 
{J. 

33. 
-37. 

-3 3. 
3:.. 

-3 3. 
-47. 

4 7. 
-1!;>3. 

153. 
-171. 

i41. 
-71. 

-c. 
G • 

71. 
-c. 
37. 

-3<; • 

3 9. 
-36. 

3 t.. -z.o. 
20. 

-10. 

.0(,3 
. .. · ? 

e\oil..o'-

.002 .OOG 

.ocz ~.coc 

, OGC 
.JOU 

.0(;1 .oco 

.oc1 -.ooc 

.oo1 -.ooc 

.~C.i. -.ul.i~ 

ovv.l ·-.·COC; 
-.0(;1 -.001 

-.COl -.COl 
-.OCl -.OJl 

-.OCl -.001 
-.OOi -.001 

-.GC1 
-.JC2 

-.JC2 -.VOl 
-.002 -.COl 

-.002 -.COl 
-,OC5 -.cvz 
-.0C2 -. 00 i 
-.002 -.C.IiC. 

.OC2 -.00\. 

.co2 -.coc 

I'OTAT IGNS ( ~;:.() l 
RX ii.Y ii.L 

oCl4 .OCOO -,OCOl -.0000 
.~14 .ccuo -.oLJl -.cc~c 
oC14 .CCCO -.G0C1 -.000G 
.Ol4 .ocoo -.0002 -.cooo 
.014 .occo -.ooo: -.OJ~~ 
.~14 .eeoc -.oco~ -.0vJ0 
.014 .ocoo -.coo1 -.oooc 
.oi4 .eeoc -.QC01 -.0~00 

.014 .CCOO -.oco: -.COGC 
o014 .Ct..OO -.CGOZ .000~ 

o0l4 .OCCO -.OCOZ .GJCC 
.Gl4 .cco1 -.oco2 -.0~~0 
.Cl4 .ou 
·013 
.ClC 

.010 .occ, 

.QC9 
• GC7 

.OC7 
eOl(i 

.cc7 .• (;c." 

.oco1 -.cco2 -.v0J0 

.ocoi -.ooo3 -.oooo 

.OCC2 -.OGJ3 -.0000 

.OC02 -.0003 -.0001 

.CC02 -.0003 

.con -.ooo::~ 

.ocoz -.0003 -.0001 

.OC02 -.0003 -.0001 

,CC02 -.C0G3 -.C0Ul 
.GCCZ -.OC03 -.OCvl 

.OCC2 -.0003 -.0001 

.CCJZ -.0003 -.0COl 

.~14 .cc~o -.0c0z -.J~J0 

.014 .ocoo -.cooz -.vaoo 
.oc2 -.ooo .ol4 .ccoo -.ooo2 -.cooo 
.oc2 -.oco .012 .cco1 -.o0o3 -.0000 

.002 -.C~C .L~2 .0CJi -.C0j3 -.CCCG 

.oo1 -.ooc .oce .ccc1 -.oco3 -.oooo 

.OGl -.000 .OCc .CCOl -.0003 -,00JC 

.ocu -.coc. .oc6 .cooL -.oco3 -.cooo 
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SLf~O~T ~~ACTIGN5 FCA LOA~ CASE ~G. 3 

SS£ ~~SPCNSE SPECTRUM - !% OAM~lNG 
CC~3INE0 ~ESULT FC~ ~GDE l.lH~U 22 BY R~$ SU~MATIO~ 

~c;:;;: TYi' E 

s F L.;i<C 
5 FO"C. s ;: L: .. c 
5 .'1 e:.~, l 
5 ,.~ :_:~;;:. 

5 ~: [ 1'"~ [ 

45 r= .:.;,;:c 
45 FCP>.C 
70 FL.i<C 
75 r c.~ c 
6G f(io:(. 
t.O r=L.i<C 
05 FCR..: 
;Q F, .• 

... " ..... 
40 t Ci\C 
40 i=Ct<C 
40. XL,;-!;: 
t,Q MG!·ii: 
4G :1J,'.2 
.;:;, F C.~< C 
35 FUC ..,., 

F;.;;i<C . ~ 
7~ ~l:>~C 
75 Fui.C 
co F ::i.<.C 
l)(j F c;. C 
GO FCi<.C 

T 
T 
T 

T 
T 
T 

i<EAC T! C~S 
CL5S OR II\-LoSl 

14. 
7. 
4. 

92. 
197. 
143. 

2't • 
15. 
43. 
42. 

1 6b. 
107. 
122. 

52. 
3't. 

It 7't • 
·;! e6. 
1149. 
1636.· 

lC.1.. 
215. 
l ~ ... 

eta. 
01. 

2 ~2. 
10o. 
ll.l. 

Oi.<ECT lJ'l 

x ~·~qr<o 
Y ... ;_.:_, R0 
l C JC.RO· 
i. C UCi<J 
Y CU0ri0 
'L Cl;Gi:.~ 
A Cui)k;) 
L CCCR:J 
Y CCC~;) 
'f CC'J:<CI 
:A CCLi';} 
Y CJOi\0.. 
Y C ~JO f< [) 
X CGOr<l> 
Y COGk:J 
Z CQ;)riC; 
X CUGKC. 
Y CLGIID 
Z C OOi<Ci 
Y CDC?.;; 
y CQ.ji<LJ 
x CUGkC 
y c oc ?.C 
l C QGi\t.: 
/. C OURL: 
'f CCiJII.C 
Z C JORC 
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D S5E RESPJ~SE SPECTR~M - ll DAM?l~G 

COHSlS~C ~ESULT FCR MODE l THRU 22 3Y R~S SUMMATIC~ 

FGRL:N 

rn· e: ~e u.~ 
)"' 

FGR\,;~ 

Et.SO:w 

5 
10 

10 
15 

15 
20 

20 
z~ 

25 
30 

35 
40 

40 
45 

55 
60 

60 
t.5 

65 
70 
70 
7'.J 

75 
tO 

FORCES IL5SI 
FX F '( 

ll,. 
lit • 

14. 
14. 

13. 
~3. 

B. 
13. 

13. 
1::1. 

12. 
12. 

l2. 
12. 

12. 
12. 

13. 
13. 

12. 
12. 

12. 
12. 

9. 
9, 

1. 
• -. 
o. e. 

12. 
12. 

7. 
7. 

7. 
7. 

7. 
7. 

b. 
b. 

5. 
5. 

3. 
3. 

2. ·z. 
z. 
2. 

1o 
1. 

i. 
1. 

2. 
2. 

3. 
J. 

4~ 
4. 

6. 
t.. 

FZ 

4. ... 
4. 
4. 

4. 
4. 

3. 
3. 

2. 
2. • 

3. 
3. 

4. 
4. 

5. 
5. 

16. 
16. 

15. 
15. 

15. 
15. 

1'.. 
l4. 

14. 
14. 

14. 
14. 

3 

SPECTRA SET • 1 

MOMENTS (IN-LoS) 
~X i'l Y 

92. 
4"1. 

4 7. 
5::>. 
5). 
5!. 

5 ~. 
5 ~. 

5.~. 
5~. 

.. 4 =·. 
b c.. 
aE. 

10'. 

10'. 
01:. 

eE. 
5t. 

5t. 
91'. 

111. 
27C, 

27C, 
2 57. 

197. 
~5 • 

55. 
59. 

a9. c;a. 
c; 5'. 

131. 

131. 
14J. 

140. 
154. 

154. 
156. 

156. 
15!l. 

156. 
156. 

156. 
137. 

137. 
!d. 

1!l. 
152. 

152. 
leo. 
166. 
114. 

114. 
7C. 

MZ 

143. 
t:4. 

E4. 
36. 

36; 
3l. 

31. 
5i:. 

5€. 
., tj. 

7 tj. 
107. 

107. 
117. 

117. 
229. 

22c;. 
162. 

162. 
144. 

144. 
144. 

144, 
ll;4, 

144. 
l'o4. 

14 4. 
144. 

144. 
144. 
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.014 

.014 

.014 

.Cl4 

.010 

.010 .coo 

.0Jb 

.G04 

.C04 

.015 

.Cu4 

.coo 

.010 

.C10 

• C·.i. <.' 
• 0() 7 

.046 .co7 
,046 .G03 

.C46 • (.·.i3 

.046 .vn 

.046 .002 

.0::.6 .007 

.034 .CC03 .0011 .OOlC 

.034 .GC03 .OClO .~J:O 

.034 .0003 .0011 .0010 

.034 .0003 .0011 .0010 

.C34 .CC03 .QCll .OClO 

.034 .CC03 .OC.ll .OJlC 

.034 .OC03 .0011 oOClC 

.G34 .OC03 .0011 .0010 

.U34 .Ot03 .0011 .001~ 

.0~3 .OC07 .C011 ,0009 

.033 
• 031 

.C31 

.025 

.025 
• G22 

.czz 

.017 

.o l7 

.023 

• (, 17 
.015 

.034 

.033 

.OC07 

.CC07 

.CO'J7 

.OC09 

• C.\-0 .. 
.OC09 

.ceo.; 

.0010 

.CC09 

.OC09 

.CC03 

.OC03 

• GOll 
.0011 

.CCll 

.OClO 

.0010 

.0010 

.OClU 

.0010 

.0010 

.0010 

.JOi0 

.0010 

.0010 

.00i0 

.oooc; 

.0009 

.O(;C9 

.0006 

.0006 

.0006 

.~-~~vc 

.oooo 

.0006 

.0006 

.vcoo 

.ouu6 

• 0010 
• 0010 

.C33 .C<.03 .0010 .OCiO 

.02'7 .CC05 .OOOB .0003 

.029 .0005 .OOOti .0003 

.022 .GC06 .COCo .0002 

.022 .CCC6 .CCJ~ .0J02 

.020 oCCCb .0006 .CJ02 

.020 .OCOb .COOS .0002 

.C24 .OC07 .0006 .0002 

-0 
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fORCeS (LI)S) 
fX H 

24~. 
249. 

lOb. 
lOb. 

Fl 

l (Iii .• 
lCo• 

tHJMtl'tTS ( !1'4-LBS) 
I'IX MY . I".Z 

o. 
c. 

Bob. 
o. 

64tl. 
c. 

Cd'LECT.i.OI'<S (ltd ~OTATIO~S iRAO) 
uX CY CZ RX RY· ~z 

.04t 

.046 
.002: .coo .020 .OGOb .0005 .0002 

.czc .c~co .CC;\io .oo02. 

.... 

.. .. 
"' .... .... 
..1:-

.... 
0 
.1:-

~ :'T ;4>?=JiP'a,._.co_:i; ,..·~~.,;"!!_P.:~-- 14CO.P .. iP.O .tBpli!'S V!SS R. ~~:tt*·!'t!·•~~-W-#!O~...!t,4'?d0f?!?!'#"'· <1~''··"1"~~-~-~,;r.;;:p f,# .Q.,~J).u'i!£."He#.~MM4.4 _..)4~V,tP.!~i=*~,iA.~~~-·-··-. ·-·--~.~~~....-~~.~-~ 



06/2117& 

SUPiiO~T ~cACT!ON~ FGR 

Di:!E l<c~PJt-iSt S?ECTRUM 

r.GOE T y;;. i: 

~~?l~c-llM - ~UCLEAR SeRVICES CO~?GRATION PI?ING ANALYSIS ?ROGKAM- VE~SION lol 

LGFT ClS ANALYSIS - 1"-PCC-76-A,S-lAil~SICE,NORM. ~ UPStT 

LOAD CDMdlNATliJN CASi: NO. 4 

- Qt-;E-HALF S:>c 

REACTIONS OlHCTION 
(LBS Gi< 1:-.-L BS l 

5 FCIICE 7. X :ooRo 
5 F Ci..C E 4. y Cull~O ,. 
;I F Gr:C E 2. z CuCKO 
7 I'C:MENT 46. lt CO•JR 0 
5 r.i:it:f.NT 9 c. '( CCGI<D 
5 l":OMF.NT 71. z. CGQKD 

45 f(.I<CE 12. )f. COORD 
45 FO~C E &. z CO•JK D 
70 FCRC E 21. y CO.JRD 
75 fORCE 2 4. " CUJI<D 

160 FC~C;: d4. ):. COOR[J 
loC FQilC!: 53. ... CuOKD 
20, FO~C E 61. ... COGRD 
24 0 fORCE 26. X COORD 
240 FJi<CE 1 7. y COORD 
240 I'C~C'E 23 7. z CGiJKO 
240 /".GI".t NT 459 3. X COOKC 
24C ~~O~iE NT 57~. y COGKD 
2~ c f'ILi':cNT 816. z CCO~<.D 
2<17 FLio.C E 5 l. y CO:J~D 
'335 Fe~·.:::: lOt. y COO:l\G 
375 F(1i<CE 9 2. X COORD 
375 FLI'C£ 4 9. y COJKD 
375 f-ORCe 41. l CGORD 
400 fC~C!: 12&. " CCUI<D 
400 fukCE 53. y COORD 
400 fORCE 55. z. COO~D 

PAGE 250 

-
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... 
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I~T~RNAL FCkCES ANO DEFLECTION~ FQR LOAD CASE NO. 4 

OBc ~ESPO~SE SPECTRuM - ONE-HALF ss~ 

fC.RUN 

FGRu!'. 

ELSO"' 

i' C.R UN 

FGii.UI't 

FGRUN 

F GR UN 

ELBOW 

FGRUN 

RLN 

RUN. 

F GR U_N 

Er.C 

5 
10 

10 
15 

15 
20 

20 
25 

25 
30 

30 
35 

35 
40 

40 
45 

4~ 
5C· 

50 
5!t 

55 
bO' 

60 
b5 

65 
70· 

70 
75 

75 
ac 

FORCe$ CUlS l 
FX rY 

?. 
7. 

7. 
7. 

·1. 
7. 

7. 
7. 

b. 
b. 

b. 
b. 

6. 
6. 

6. 
b. 

6. 
b. 

b. 
b. 

6. 
6. 

5. 
5. 

1. 
l. 

4 •. 
4. 

6. 
6. 

3. 
3. 

3. 
3. 

2. z. 
l. 
l.. 

1. 
l. 

1· 
J.o 

1. 
1. 

1· 
1· 

1. 
l. 

z. z. 
z. z. 

20. 
ZG. 

3. 
3. 

2. 
2~ 

2 .. z. 
2. 
2. 

2 •. z. 
l. 
1. 

z. z. 
2. 
2 .• 

2. 
2. 

-8. 
~. 

E. 
t •. 

B. 
s. ... 
1. 

7. 
1. 

7. 
7. 

7. 
7. 

MCMENTS (IN-LBSl 
~X MY . MZ 

2 5. 
26. 

. 2 b. 
2 b. 

2 b. 
Zb. 
26. 
2 6. 

2 6. 
24. 

2 4. 
2 3. 

23. 
43. 

4 3. 
52, 

52. 
44. 

44. 
2 6. 

2 0 •. 
46. 

4 6. 
13!i. 

13 5 •. 
l2e. 

9!i. 
27. 

27.-
. 45. 

45. 
49. 

49. 
65. 

65. 
71) • 

70. 
77. 

77. 
78. 

78. 
7d. 

78. 
7 0. 

78. 
69. 

69. 
9. 

9. 
76. 

76. 
83. 

. ll3. 
57. 

57. 
35. 

71. 
42. 

42. 
1 ti. 

16. 
lb. 

16. 
29. 

29. 
39. 

53. ,8. 
5b. 

115. 

. 115. 
ill. 

(: 1. 
72. 

72. 
7 2. 

72. 
72. 

72. 
72. 
72. 
72. 

12. 
72. 

DeFLeCT !CNS ( lN l ROTHIGNS CRADl 
(iJ< OY OZ RX K Y Rl 

.ooc 
oi.h.-2 

.ooz 

.004 

.004 .vv4 

.C04 

.004 

.OC4 

.QC4 

.OC4 

.004 

• 0 O<t 
.0C4 

.004 

.OCl 

.OCl 

.\)04 

.004 

.J08 

.006 

.026 

.026 

.056 

.056 

.076 

.078 

.064 

.084 

.067 

.ooc 

.CJ2 

.002 
• ()06 

.006 

.cot: 

.{;06 

.012 

.012 

.CJ.4 

i014 
• Clt:: 

.Old 

.l..;.6 

.o1o 
• au~ 
• 016 
.l. .. f> 

.Olb 

.Ole 

• Glb 
..Cl3 

.013 

.007 

.CQ? 
• Ov·-< 

.001 
• COl 

.001 

.0\.13 

.oco .ocoo .oooo .oooc 

.CC2 .CCG2 .OC03 .CJ03 

.OC2 .OG02 .0003 .0003 

.OC4 .• OC03 .0003 .0005 

.OC~ .OC03 .0003 .DC05 

.C04 .CCG3 .0~02 .0005 

.Ot4 .CC03 .ocoz .0J05 

.OC6 .OC04 .0002 .0005 

.CCb .OC04 .0002 .0005 

.CC6 .~CC4 .0002 .0004 

.oc.o 

.ooo 

.OC6 

.(.U 

• 0004 .coos 
.ccos .(.co 5 

.0002 

.0005 

.0005 

.1)~\)7 

.0004 

.0003 

.OC7 .COC5 ,0007 · .00~3 .oco .OC06 .0012 .0006 

.ceo .ocoo •. 0012 .oooc 

.C03 .OC06 .0014 .0008 

.OG3 .0006 .0014 .0008 

.OC4 .OCOS .0016 ,COLO 

.oo4 .~cos .ooto .co1o 

.~C4 .OC05 .0016 .CC14 

.004 .GGC5 .0016 .OC14 .co4 .oco4 .vOl5 .ooze 

.co4 .oco4 .oot5 .ooze 

.tC4 .OC03 .C009 .0027 

.OC4 .OCOj .0009 .0027 

.GC4 .OC04 .0007 .0030 

.CC4 .OC04 .0007 .• 0030 

.CC4 .OC07 .CCC7 .v~3Z 

---
-0 



Ob/2117o 

11EMilER 

ElilG~ 

FGiWN 

FGRlJN 

HBOioo 

RLoN 

RUN 

rn ~liN -!!J 0 

fGiWN 

FG~UN 

FGiWN 

FGRUN 

FGRUN 

bO 
85 

c5 
r.o 

90 
95 

95 
lOC 

lCO 
1C5 

1C5 
110 

110 
ll5 

115 
120 

12C 
:i.25 

125 
1:;o 

130 
:i.35 

1 ~" ~--· 140 

140 
llt5 

145 
150 

150 
15!> 

155 
160 

NUPIP~-IlM - ~UCL~AR S~RVIC~S CORPORATION Pl~l~G ANALYSiS ~ROGRAM - VERSIC~ 1.1 

LOFT CIS ANALYSIS - 1"-PCC-7b-A,S-1Ail~SlOE,NC~M. ~ UPSET 

FORCES (LBS) 
FX FY 

7 •. 
7. 

9. 
~. 

u. 
ll. 

12. 
12·. 

12. 
12. 

12··· 
12. 

12. 
12. 

13. 
13. 

13. 
13 •. 

13. 
13. 

14. 
14. 

14. 
14. 

15. 
15. 

oo. 
eo. 

al.. 
81. 

e2. 
liZ • 

3. 
3. 

3. 
3. 

3. 
3. 

3. 
3. 

3. 
·3. 

2. z. 
3. 
3. 

4. 
4. 

6. 
b. 

7. 
7. 

o. 
d. 

o. 
o. 
c. 
ti. 

4 3. 
43. 

44. 
44. 

FZ 

7. 
7. 

bo 
b •. 

5. 
~. 

4. 
4. 

3. 
3. 

1. 
1. 

z. z. 
3. 
3. 

4. 
4. 

5. 
5. 

6. 
o. 
7. 
7. 

195. 
195. 

19&. 
l9b. 

l9d. 
1c;e. 

MaMENTS (!N-LBS) 
MX MY 

12 8. 
. ll b~ 

116. 
3 7. 

37. 
2 5. 

2 5. 
32. 

32. 
32. 

3 z. 
32. 

3 2. 
3Z, 

32. 
32. 

32. 
32. 

32. 
32. 

32. 
·32. 

32. 
3 2 .. • 

32. 
32. 

387. 
25b. 

25c. 
152. 

152. 
507. 

35. 
2iS. 

26. 
2o. 
26. 
28. 

za. 
2o. 
26. 

. 31". 

37. 
b3. 

6-3. 
69. 

69. 
5<;. 

59. 
50. 

50. 
• 74. 

74. 
llb. 

l1b. 
142. 

142. 
157. 

1069. 
b40. 

t4C. 
519. 

519. 
868. 

MZ 

72. 
bl. 

61. ;c. 
50. 

169. 

169. 
1 a 1. 

iti7. 
1 'i 1 • 

191. 
188. 

188. 
16 3. 

163. 
·116. 

116. 
b3. 

b3. 
7ij • 

76. 
142. 

142. 
1oc. 

180. zoo. 
260. 
260. 

26C. 
zoe.. 
260. 
260. 

DEFLECTl~NS (lNl ROTATIONS (RA:ll 
D>:. DY DZ RX R Y i<.Z 

.c 87 

.063 

.063 

.04o 

.046 

.021 

.021 

.021 

.021 

.021 

.021 

.021 

,IJ 21 
.021 

.021 

.021 

.c 21 

.021 

.021 

.021 

.en 

.021 

.021 

.021 

.021 

.021 

.021 

.018 

.016 

.ou 

.011 

.004 

.cv:; 

.oo; 

.005 

.005 

.ov5 

.co; 

.005 
.• 006 

.006 

.024 

• 02 4 
.039 

.C39 

.043 

.043 

.o3o 

.038 

.026 

.026 

.012 

.012 

.003 

• 00 3 
.;005 

.cos 

.ooe 

.008 

.007 

.CC7 

.004 

.004 

.<i03 

.CC4 .0t07 .~CD7 ·~2~? 

.005 .OClO ,(i0Jb .u~~~ 

oOC5 ,QClO ,QC06 .0033 
.019 .OC14 .C005 .0034 

.Ol'i .vCl4 .G0~5 .• 0034 

.033 .0014 .0005 .0029 

.033 ,OC14 .0005 .002~ 

.o3o ~0013 .coo; .oo24 

.G36 .CCl3 .0(05 .CC24 

.039 .CC12 .0004 .OOl7 

.03'i .OC12 .0004 .0017 

.041 .0010 .OC04 .OOJ6 

.t41 .oc1o .:co4 .ocoe 

.o4o .ceca .ooo4 .ouoz 

.040 .ocos .0004 .0002 

.c3o .ocoo .oooc .coca 

.~3C .0CC6 .CJj6 .ca~a 
.C29 .cco4 .oco1 .co12 

.C29 
• 022 

• (: 2 2 
.Cl6 

.016 

.014 

.014 

.013 

.OC04 

.OC03 

.OCC3 

.CC02 

.CCC2 

.ccoz 

.CC02 

.OC03 

.0007 

.0007 

.0007 

.0007 

• ceo 1 
.0008 

.ceo a 

.ocoe 

.0012 

.0012 

.0012 

.ou:o 

.COlO 

.0010 

• COlO 
.OOlO 

.o13 .oco3 .ooo8 .0010 

.o13 .ovo3 .oooa .oo1o 

,(13 .0003 .OCCo .COlO 
.013 .GC03 .OCOS .OOO'i 

.013 .OC03 .OOOo .OOO'i 

.013 .0002 .OOOd .0009 

..... _.,..,....,...,.., • ...... - ........ Q~-
.l::-
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vc/Zl/76 

MEl1oER 

FGi<uN 

r GR Utt 

FGiW~ 

ELS0\1 

FGRlJN 

RUN 

II. liN 

FGRUN 

160 
lt:.. 

1C5 
170 

170 
175 

175 
1oO 

lCO 
lb5 

ib5 
190 
190 
lc;5 

195 
200 

zoo 
205 

20~ 
210 

210 
21:) 

215 
220 

220 
225 
225 
230. 

230 
·235 

235 
240 

~U?l?E-Ilh - N~CLE'~ S~~VICES CORPGRATION PI?rNG AN,LYSlS ?ROGaAM - VfRSION 1.1 
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FORC E:S (LaS) 
FX F'f 

24. 
24. 

23. 
23. 

21. 
21. 

£0. zo. 
1 c:;. 
19. 

lC .• 
1C;. 

15. 
15. 

12. 
12. 

9. 
9. 

9. 
9. 

14. 
14. 

18. 
1o. 
22. 
22 •. 

C:5. 
25. 

25. z;. 
26. 
2b. 

37. 
3 7. 

36.· 
36. 

36. 
36. 

35. 
:; 5. 

3'. 35. 

3 5. 

3 '· 
36. 
36. 

37. 
37. 

36. 
3d. 

2 3. 
23. 

21. 
21. 

2G. 
2C.. 

16. 
1 e. 
1..,. 
17. 

17. 
17. 

H. 
17. 

FZ 

2CO. 
zoo. 
203. 
203. 

2Ci6. 
206. 

2G'i. 
2G9. 

2W. 
210. 

212. 
212. 

214. 
214. 

216. 
216. 

. 219. 
219. 

222. 
222. 

224. 
224. 

'22. 7. 
227. 

230~ 
230. 

233. 
233. 
2 3:1. 
2 35. 

237. 
237. 

MOMENTS llN-LBS) 
MX MY 

507. 
542. 

,4 2. 
569. 

569. 
600. 

60C. 
10 e. 
7oe. 
259. 

259. 
fiO 6. 

906. 
509. 

!l09. 
70. 

7C. 
474. 

474. 
149. 

149. 
20ii. 

zoa. 
lj97. 

497. 
770. 

77C. 
1016. 

1016. 
. 41. 

41. 
4593. 

eaa. 
o39. 

6 39. 
621 .• 

b 21. 
c;oa. 
sea. 
790 •. 

790. 
793. 

793. 
eCl. 

801. 
82!i. 

825. 
t 37. 

837 • 
606. 

8C6. 
6 c;'1. 

6c;9. ;n. 
511. 
252. 

252. 
137. 

'137. 
463~ 

463. 
575. 

575. 
575. 

Ml 

2.6C. 
zoe. 
260. 
260. 

260. 
260. 

260. 
u.c. 
260. 
237. 

. 2 3 7. 
246. 

246. 
24c. 

246. 
246. 

246. 
246. 

24c. 
246. 

246. 
246. 

246. 
24 6. 

246. 
246. 

246. 
246. 

24 6. 
340. 

340. 
fl8. 

DHL£CTIONS tl:-.1) ROTATIC:-.S (r<AD! 
DX IJ'f Gl f<X "-Y . itZ 

.cc4 • en 

.003 .ooz 

.OG3 .002 

.OC4 .(;01 

.oc4 .o·:>l 

.OC6 .COl 

.oc6 .eel 
• C il • C:C 2 

• 0 ll • 002 
.Oli:: .003 

.Olb .003 

.G2l. .C03 

.02!. .003 

.024 • 004 

.024 • 004 

.025 .(;03 

.025 .003 

.025 .003 

.025 .003 

.023 .C04 

.o 23 

.o 19 

.019 

.014 

.014 .ooc:; 
.• 009 

.Gv3 

.003 

.OC2 

.002 

.coo 

.004 

.005 

.005 

.005 

.co5 

.004 

.004 
.• oc 2 

.002 

.ooc 

.ooc 

.ooo 

.o13 .oco2 .ceo~ .oo~9 

.Cl3 .CC02 .0tJc .OC0~ 

.013 .oco2 .oooa .oco9 

.c13 .oco2 .ooos .coo~ 

.013 .ooc2 .oooa .oooc:; 

.o13 .oo~z .oc~7 .~~u9 

.Gl3 .oco2 .oco7 .GCJ~ 

.013 .0(;02 .0007 .0009 

.ou .oco2 .ooo7 .ooc9 
~c11 .~Gc4 .c~a5 · .o~oa 

.011 .OCC4 oOC05 .OOOd 

.010 .OCOl .0003 .0007 

.010 .• 0001 .CG03 .OGC7 

.010 .ocn .cvoz_ .c.c~t: 

.010 o0001 .0002 oOOOo 

.010 .0001 .0001 .oooo 

.010 .CCOl .0001 .0006 

.010 .CCC! .OCJl .CJC~ 

.OlD .OCOl .• 0001 .0003 

.010 .0001 .0002 .OC05 

.010 .COOl .0002 .000~ 

.010 ·.COOl .OCQ3 .~~04 

.010 .OCOl .0003 o0004 

.010 .OCOO .0004 .C004 

.010 .0C~O .CC0~ .0004 

.010 .OCCl .~~J4 .0~03 

.ClC .OCOl oC004 .OC03 

.ooc:; .oco3 .c0o3 .cco2 

.009 .0003 .0003- .0002 

.007 .OCC5 .00J2 .0001 

.001 oOCC5 .Cv02 .COOl 

.oco .ocoo .oooo .oooo 



Ob/2117c 

F GR iJ N 

REOUCE 

VALve 

RUN 

Vt.LVE 

FG~UN 

EL3C'ol 

FGRut-c 

FG~UI'i 

FGRiJN 

FGRUN 

FGRUN 

FGRUN 

EKC 

14, 
24, 

245 
2:i0 

2~5 
ZoO 

26C 
265 

260 
270 

270 
27~ 

275 
26C 

ztc 
U5 

2c5 
2~0 

290 
295 

2'75 
300 

300 
305 

3C5 
310 
31C 
315 

315 
320 . 
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FO~Cc$ lLBS l 
FX FY 

71. 
7l. 

70. 
70. 

co. 
66. 

65. 
65. 

~e. 
55. 

13. 
13. 

14. 
14. 

16. 
•16. 

21. 
21. 

27. 
27. 

31. 
31.. 

36. 
36. 

so. 
oa. 

103. 
103. 

44. 
4 4. 

43. 
4 3. 

4 2. 
42. 

40. 
40. 

4 c;. 
49. 
2? . 
22: 
2 4. 
24. 

2 6. 
26. 

30. 
3C. 

31. 
31. 

31. 
31. 

30. 
30. 

2 6. 
2 t.. 

2 4. 
24. 

26. 
26. 

2 7. 
2 7. 

FZ 

lS9. 
ld9. 

187. 
107. 

1 ci5. 
1.6!). 

163. 
1b3. 

37. 
37. 

14o. 
146. 

143. 
143. 

140. 
140. 

135. 
135. 

130. 
130. 

127. 
127. 

12!. 
121. 

101 .. 
101. 

~2. 
~2. 

. . 

MG~tNTS !IN-LBSl 
MX /'':'\' 

3cl6. 
534. 

534. 
7:;,4. 

704. c;o,. 
905. 

ll cl5. 

450. 
o. 

lC32. 
n1. 
927. 
773. 

773. 
693. 

693. 
398. 

398. 
3v t~. 

Joe. 
'314. 

314. 
~oc. 

~cc. 
603. 

1:.03. 
1C:67. 

1C67. 
1156. 

ll56. 
1251. 

1050. 
1261. 

12 61. 
1512. 

1512. 
lb 14. 

1814. 
2245. 

450. c. 
2312. 
2297. 

2297. 
22 37. 

2237. 
225.i.. 

2251. 
271,. 

2715. 
i798. 

'279ti. 
2592. 

2592. 
226~. 

2265. 
1708. 

17C3. 
10Cl. 

1001. 
932. 

932. 
lC. 46. 

302. 
302. 

3C2. 
3CZ. 

302. 
30 2. 

1221. o. 
103 5. 
1C.~5. 

103~. 
1035. 

1035. 
1065. 

1065. 
1351. 

1351. 
U9l. 

139 l. 
13~::... 

139!. 
1391. 

1391. 
1391. 

1391. 
1391. 

13'11. 
1391. 

uffLECTlGNS <ro\1 KuTATIGNS (iUi:>l 
OX D Y D;;. Ri\ I<.Y iU 

.021 

.0£3 

.023 
•'-' zo 
.026 
.02'1 

.029 

.;)34 

.034 

.u44 

.034 

.039 

.03'1 

.044 

.044 

.G4b 

.046 

.049 

.049 

.046 

.046 

.o4o 

.046 

.(; 41 

.041 

.035 

.035 

.030 

.030 .o2c; 

.ozc; 

.027 

.COb 

.cos 

.coo 

.C~9 

.009 

.010 

.010 

.C12 

.012 

.C24 

.012 
• (.13 

• 013 
• 014 

.·014 

.C1~ 

• 013 
.004 

.004 

.C.03 

.003 

.003 

.003 

.c0; 

.oo:; 

.003 

.003 

.Cv4 

.004 
• 0"04 

.004 
• oc 5 

.013 .CC03 ,OOOo .COlC 

.013 .ocoz .coo& .oo~o 

.013 .OCC2 

.\..13. .ccc2 

,013 .0002 
.013 .CC02 

.013 .ocoz 

.C13 ·"'-02 

.013 .oco2 

.C14 .OC02 

.013 .OCC2 

.Gl3 .(;C.OZ 

.cu ·C002 

.013 .0001 

.C13 

.013 

• 013 
• 017 

.017 

.C17 

.OC01 

.(co 1 

oOOOl 
• oco 1 

.OOOil .OClC 

.OC07 .C0lC 

.OC07 .vi)lG 

.0007 .001.0 

.COOl .0010 

.OC.07 .0010 

.cco7 .oo:;.c 

.0007 ,GCll 

.0001 .OOiO 

.OC06 .0010 

.OC,Oo .0010 

.0006 .000'1 

.oooo .ooo9 

.oco4 .cooc; 

.c,c,o4 .oco9 

.0003 .COCo 

.0003 · .OCOc 

.0004 .0007 

.017 .GCOl .OOU4 .C007 

.017 .OCOl .0004 .0006 

.017 .0001 .0004 .0006 

.G17 .0001 .OCJ6 .0006 

.017 .OCOl .~006 .COCo 

.017 .0001. .oooo .OOC6 

.017 .0001 .0006 .0006 

.c11 .cc,o1 .ocv6 .c:.0oo 

.011 .c,c01 .ooot. .ocot 

.G17 .OCC1 .0006 .0~05 

.017 .• 0001 .ococ .coos 
.C.l7 .QCG1 .0005 .COG? 

...--.~~~ .. ~'·*'* .~;~~-~·..,,.":"::,..• """'· '"''te""''"''·~"'' *"'-.··""'"""""'""'""""·--:!"'!"~··~~'P'*""' .. ""*-~S-% .. 54,\&DQ.C,. .. ~ .. ,.. __ l,;!!!JI.fr· .IJQII¥.4;'l;.Bif:~:!!'!-4 .. ~~~·~.4@'#.P.;w,e~•·-~V? or -~--- ·• 

,.. 
-t • 

-



06/21/H 

FGIIUI'\ 

FGRUN 

!'Gi(UN 

ELBO.., 

FGRUN 

Hao .. 

fG~UN. 

V~LVE 

FGI!UN 

elBOW. 

FGRUN 

V AU E 

END 

32C 
~l~ 

32C · 
330 

33a 
j35; 

34(;. 
H·~· 

345 
350 

:?,55 
360 

31>0 
3d 

36) 
37·J 

3~5 
375 

325 
32t. 

326 3oc 
38C 
3ti5 

3t 5 
3'i0 

3'o0 
3<i5 

h~PlP~-IlM - NUCL~AR SEk~lCES CCk?ORATICN ?IPING ANALYSIS PRCGAAM - WERSIO~ 1.1 

LOFT CIS &~ALYSIS - l"-PCC-76-A,S-lA,INSIDE,NO~r. t UPSET 

PAGE 255 

FGKCcS !LBSl 
FX F Y 

71. 52 •. 
71. 5 z. 
19. 
39. 

ItO.· 
litO. 

40. :.o. 
!f2. 
ot2. 

"t4. 
"t4. 

46. 
46. 

47. 
47. 

48. 
4CI. 

56. 
5b. 

91 •. 
9.i.. 

72. 
72. 

72. 
72. 

78. 
78. 

82. 
82. 

41. 
41. 

57. 
57. 

5 ilo 
5t. 

5G. 
~(;. 

Jo<;. 
"tS. 

4 6. 
4 Oo 

46. 
46. 

29. 
2'i. 

52. ,2. 
~2. 
52. 

51. 
H• 

51. 
51. 

15. 
lS. 

,: z 

29. 
29. 

2 5 .• 2,. 
23. 
23. 

zz. •. 
22:. 

20. 
20. 

17. u. 
16. 
16. 

16. 
16. 

~b. 
.I.Co 

33. 
33. 

40. 
40. 

2:i. 
23. 

2:: •. 
2tl. 

27. 
27. 

z;o. 
2.d. 

l3. 
~3. 

Muf'iENTS I lN-LSS I 
MX MY MZ 

b09. 1J24. bdl. 
555. 1024. .lOBS. 

72 s. 
660. 

C.OC • 
93 7. 

937. 
647. 

1:47. 
691. 

. 691. 
640. 

.64C. 
Olt. 

616. 
618. 

6lb. 
tltl. 

616 •. 
o. 
v. c. 

55 5. 
535. 

535. 
506. 

506. 
506. 

soc.. sat. 
506. 

o. 

653. 
!ld3. 

~83. 
562. 

562. 
~51. 

551. 
611. 

611. 
611. 

611. 
590. 

590. 
5 79. 

sn. 
5 54. 

668. 
o. 

275. 
a. 

1024. 
lC 24. · 

1024. 
917. 

917. 
70i:l. 

7C6. 
657. 

494. 
a. 

604. 
604 •. 

LC4. 
604. 

604. 
604. 

604. 
tr2 3 • 

62 3 •. 
735. 

co5. 
741. 

741. 
6<i 3. 

ttB. 
o. 

341. 
o. 

1069. 
1196. 

1196. 
1274. 

1274. 
569. 

589. 
344 •. 

494. 
o. 

DEr Lf:C TlCI\:i ! ItO ROTATIONS !RALil 
DX uY DZ AX K'r' RZ 

.iJ27 

.026 

.027 

.026 

.\J 2 b 

.025 

.025 

.o2~ 

•'- 2 5 
.021 

.a21 
• 019 

• (J 19 
.017 

.al7 

.017 

.017 

.017 

.017 

.022 

.017 

.017 

.026 

.o2; 

..025 
.023 

.023 

.023 

oV 2 3 
.023 

.023 

.02d 

.005 

.005 

.CV!i 

.oo~ 

.005 

.006 

.C<.;t 

.007 

• 007 
• 00 7 

.i:;(J( 

.005 

.·oo 5 

.004 

.004 

.002 

• 002 
.GOb 

.002 

.ooc 

.005 

.cos 

.GuS 

.C03 

.oa3 

.G02 

.CoO£. • oor· 

.001 

.C04 

~(;17 
.017 

.occ1 .c0a~ .coo~ .• ooc1 .ooo~ .ooo~ 

.Cl7 .OCOl .0005 .0005 

.017 .CG02 .0006 .0005 

.~17 .0002 .OOJ6 .0JC5 

.017 .OC02 .OCG6 .OGD5 

.al7 .CC02 .OC06 .0005 

.017 .0002 .OGC6 .0005 

.Cl7 .0002 .0006 .0005 
ovl6 .OC03 .0007 .0005 

.016 

.016 

• Clo· 
• G i.2 

.012 
• 011 

.cu 

.GO'i 

.ace; 

.Cll 

.CCII 

.G07 

.017 
• 017 

• Cl7 
.015 

.OC03 

.OC04 

.C004 
oOC04 

oOOC4 
.CC05 

.GCG5 .a cos 

.coos 

.OCC5 

.(.CC5 
oCC05 

.OCG1 

.0001 

.COOl 

.OC03 

.0005 

.0005 

.0005 

.aoo:-

.cca:; 

.0005 

;,0005 
.0005 

• 0005 
.0005 

.0005 

.0005 

.GOC5 

.0005 

.OGCI5 

.OC04 

.000? 

.0004 

.0004 

.0003 

.aoo;, 

.0003 

.C003 

.COC3 

.ooo:; 

.aoa3 

.0003 

.0003 

.0005 

.ooo~ 

.0005 

.0002 

.015 .OCG3 ·.a004 .0002 

.011 .0003 .• 0004 .COOl 

.C!l .0003 .0004 .COOl 
oOlO .OC03 .• 0004 .0001 

.c1o .ooo3 .oo~4 .cool 

.ClZ .0003 .0004 .0001 

.. 

-
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. 0 o/2.117 5 

VALl/~ 

tNO . 

390 
4CiC 

~~PI?E-IIM - ~UCLEAR SE~VICi:S CCRPORATICN·PI?ING ANALYSIS PROGRAM - VERSIO~ lol 

LOFT C!S A~ALY~lS - lh-PCC-76-A~S-lAti~SIO~,NCRM. & UPSEf 

?A~t: Z5o 

FORCi:S IL6SI 
FX FY 

124. 
124. 

53. 
!i3. 

FZ 
MGMENTS IIN-L6Si 

MX MY Ml 

o. 
o .. 

433. o. 
.424. 

o. 

DtfLECTlJNS (lNI ROT:. TICNS ( RA:Jl 
ull iJ Y DZ f<.l( ji. y . r;. z. 

.()23 

.023 
• GO 1 .ooo .ClC .CC03 .0004 .0001 

.OlD .CCC3 .0004 .O~J~ 
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DESIGN, LEVEL A, AND LEVEL 8 SERVICE 

CONDITION's STRESS ANALYSIS RESULTS 
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06/21/75 

ASr;E s::cTIG~ III CLASS 

I'E~BEi< NODE 

FGi<uN " ., 
10 

· F GRUi\ 10 
15 

EL~uw 15 
20 

F GR U~~ 20 
25 

FGRUN 25 
30 

F GR LiN 30 
35 

ELBOW 35 
40 

H~.UN 40 
45 

FGRUN 45 
50 

El!SO'w 50 
!i5 

FGI<UN "" ...... 
. 60 

RUN 60 
65 

RlJN 65 
70 

Rl:N 7C 
75 

NUPIPE-IlM - NUCLEAR ~E~VICES CORPORATION PIPING ANALYSIS ?kOGRAM - VE~SION 1.1 

LOFT C1S ANALYSIS- :"-?CC-76-A,S-lk,lNSIOE,NORM. & UPSET 

2 OR AI'<Sl iLL.l.a S T i\E 5 S SUMMA~Y 

STRE:SS SUSTAINtD OCCASIONAL EXPANSION Sl;S TAlNED f'll,S 
INHi'<S!F STRESS STRESS STRESS EXI'ANS IQ~ S Hd:SS 

F.\CTGi< t.C.b EC,<; EQ,lO tiJ .11 
et•S l) (PSI I . IPS II ( p s 11 

1.COC 2577. 3467 • 49. 2626. 
1.·~00 1::!77. 1757. 2 9. 14li7. 

1.000 1377. 1757. 29. l'tv 1. 
1.000 ee6. 1257. 67. 9j3. 

1.308 o&6. 12)7. 88. 97 4 .• 
1.308 eu .• 1270. 9C. 96 5. 

1.000 iJ 76. 1270. 69. '144. 
1. co (I 982. 15Co3. 66. 104o. 

1.c:~v 3 83. 56 C. 22. 40t. 
1,COO 440. 636. 2 :i. 465. 

1.000 1149. l 726. 72. i221. 
1. 000 U49, 20i3. 4 7. 1445. 

l.;oe 1349. 2013. 126. 1475. 
1. 30 0 1£eb. 1~54. 116. l3tl2. 

1.000 1266. 1954. 69. 1355. 
1. coo 671. 1634. 52. 72 3. 

l.C.OG 67l. 1634, 52. 72 3. 
l. 000 685. 1509. 4 7. 731. 

1.30ii 685. 1509. 61. 746. 
1. 30 8 673. 144 2. !i 6. 729. 

1.(;00 673. 1442 .• 43. 716. 
1. coo 4o5. 1065. 32. 517 • 

1. coo 485. 1065. . 3 2. 517 •i 
l.OOC:i 6c9. l't32. 4 2. 731. 

.. 

1. 000 btl9. 1432. 42. 731. 
~.coo 1oc'i. 2504. 72. l7b2. 

J..ooc l6ec;. 2 504. 7 2 •. 1762. 
1.000 .6f.5. l78Zl. 41. . 706. 

P:.GE 259 

.. .... 
"' --.e--
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e.. 06121175 

® 
t.s~c: Si:CTIGI'\ III CLASS 

@ l'oE:-ICER NODE 

e 
FC.Rui't 75 

so 
0 aac01 ec 

35 

~ ,FG~vi't 85 
90 

FGRliN 90 
~ 95 

£LBO\. ·li5 
lCO 

~ FGRtJN 100 
10 5 

~11 
RuN 105 

110 
N 

Rlhi 110 
0 115 

R l:l\ 115 
120 

0 RUN 120 
12 5 

fj RUN 12 5 
130 

FG!i.UN BO 
0 135 

FGR1JN 135 
140 

e FGRt;N 140 
... 145 .. 

. ·a 

~ 

NuPIP~-11~ -NUCLEAR SERVICES CuRPORAT!ON ?lPl~G ANALYSIS PkuGRAM- vERSiON lol 

LOfT CIS ~~ALYSLS - l"-PCC-76-A,S-lA,lNSIOE,NORM. ~ UPSET 

2 0~ At<S I B3l.1.a H RcSS Sl:I':I"·ARY 

STR~SS ~UST:.Ii'.ED GCCA5!JI\AL CXPANSIGI't SLSTAl:\di (LuS 
INTi;;.;SH . ST.<tSS STR~~S STRESS E.XPAt-;S!Otlo sr ... i;ss 

Ft.CTui( E.:J.b ~i.i.'1 t:O.lO t.O • .!.l 
l PS U (? $l) 'P s r 1 (P ~ll 

1.coo bb5. 1783. 41. 706·. 
1. oco 401. 1437. 41. 442. 

l. 30 6 401. 1437. 54. 455. 
l. 3;) c 359. l279. !)1. 4ll. 

1. ooc 359. 1279. 39. 39:;. 
1. ooc 37'1. 849. 27. 406. 

l. 00 0. 379. d49. 27. 406. 
l.CJC 4(.9. 1591. 2 3. 431. 

1. 308 4C9. 1591. 30. 43e. 
l. 30 6 391 •. 170(;. zc. 419. 

1. 000 391. 1700. 21. 4.12. 
l.Cut. 490. lti42. lb. 506. 

1.coo 4'10. ltl42o · lb. 506. 
1.000 613. 19o5. 2 3. 636. 

1.000 613. 1965. 2 3. 636. 
1. C'.:lv sao. 1814. 38. 619. 

1. 000 580. ldl4. 3 8. 619. 
l. 000 404 ~ 1322. 55. 4511. 

1.COO 4C4. 13i2. 55. 459. 
1.(00 ~f.tl. L1oc. 72. 640. 

1.000 566. l1oo.' ·. 72. 64 v. 
1. ooc 10'1d. 1567. tl9. lld 7. 

l.GOO lC.'13. loo7. &'1. 116 7. l.coc 1~72. 2947. 104. 177'!;. 

l.COC ole. 1052. 35. b53. 
l. co 0 . 7~4. 1294. 36. 792. 

l.COO 2070. 3o~e. 111. 218 2. 
1.29o ld5b. 32i3. 115. 1'171. 

. . ... _.... ~ 

i'AGi: 260 

. r~ 



6 

\) 

Q 

:o 
6> 

e., 
"\)I 

® 

0 

e 

@ 

6 

e 

0 

NU?I~E-liK.- NUCL2A~ ScR~lCES COR?CRATION PIPING ANALYSIS ?ROGRA~ .-VERSION 1.1 

LOFT CIS ANALYSIS - l"-PCC-7b-A•S-1A,INSIC~•NOR~. ' UPSET 

ASHE SECTION III CLASS 2 D~ ANSI B31.1.a STRESS SUMMARY 

ST ;;.; SS susr;.u,Eo OCCASICNAL EXfiAN:)lON S l.S T A I :i:. D PLuS 
NODE INT~I';:)lf sTR::ss S IKE S!i s TR:ss EXi"AN.:iiUi\ SlKt;SS 

FACTGI< i:O.b t:u.9 E0.1C EO oll 
t f'S I I li'SU (P S 1) ( f'~i) 

FG;(IJi'l 14 5 1.296 10 7is. 1715. 31. . 115'1. 
. 150 l.OCC oo2. 1302. 3b. ~16. 

FGRUN 15C l. C•JC 582. 13t12. 3b. 91o. 
155 . 1. CCC 763 • lOCH • 30. 7<;.l. 

. Rl.:o-; 155 1.. GO 0 7b:1. 1091. .30. 79 3. 
lbO 1 •. GO 0 12'13. 1d70. 9b. 13ec:,. 

rGRl..N. l6C l.COC. 1293. 1 ii7C·. 9b. 138'1. 
!.b5 1. 000 109:1. 165'1. 95. ll61i. 

· FGi(U~; l-65 1.COO 57b. 34 7. 45. bZ 2 •. 
170 1. -.o o 53~. oo7. 4 b. 55 3. 

FGRIMN 17C l.toc 536. 807. 4b. 5i13. 
175 1.COC 505. 776. 4e. ~54 •. 

FGRvN 175 1 .. 000 947. 1515. 100. 104c. 
160 1. GOCi 642. 1439. 113. 955. 

!: LB :::·, 1e.c l. 777 974. 1770. 201. 1175. 
185 1.777 o92. 1523. 135. 102 7. 

:: lll:i".o 185 1!. 777 c92. 1,2 3. 13 5. 1027. 
19G ]i. 777 634. 1733. 201. 1034. 

F{,RUN 190 ~ .• coo 737. 1411. 113. 850. 
195 1.000 61i5. 1241. 75. 77C. 

Rt,;N. 195 1. 000 t:95. 1241. 75. 770. 
200 1. 000 bo7. ll6:J. 54. 741. 

Rt,;:-: 200 ::..~.;uu bE7. 1165. 54. 741. 
205 1.000 709. 1237. so. 7a9. 

iH,; ~-- 205 1. 000 709. 1237. eo. 76'1. 
210 L.COO 70,. llle. 43. 74&. 

Ri.i:-1 210 :..ocv 7C5. 1118. 43. 74 E • 
215 loCOO 777. 1107. 17. 794. 

PAGE Zol 
...... 



06/21/7(; 

~S~i: S2CTlON III CLASS 

~E~\BcR NO:l[ 

Rl:N 215 
22C 

Rl.!l'i 220 
22 5 

FGR~N 225 
23C 

ELBU\i 230 
235 

FGRUI'; 235 
2t.i! 

FGRUOii 11,5 
2t,5 

REDUCe 21,5 
250 

FGRUN 250 
255 

Rl..N 260 
265 

FG~UN 270 
275 

ELSO~ 275 
280 0 

FGRUN 280 
Q 285 

aB.Oil 28 5 
2'1C 

FGRUN 2QO 
295 ~ 

0 
·•. 
~-

6 

·J 
0 'I ., 

~ 
·; ....... 

' 

Nu?l?£-ll~i - 1\uCLi:A~ Si:RVlC~S CCRPORlTIGN ?IPl~G ~N~LY~l~ ?~QGRA~- VER~lGN 1.1 

LGFT CIS ANALY~l5 - 1"-?CC-76-A,S-1A,INSlOE,NuR~. ~ U~SET 

2 OR ~I'\) I S31.1.ii STKESS SU:-IMARY 

STRdS su:.T~Ii\:o OCCASIGNAL EXPANSION Sl..)TAlNi:C PLUS 
I ,'1 TE. t. S ~ F ST.(~SS STRESS STReSS EXPANSiCJN STRE~S 

FACTLR ~\oi.U t"·" EO • 10 c.\ol.ll 
( p s ll ( p s! l l~S ll IPS 1l 

l. 000 777. 110 7. 17. 791,. 
lo COC 7€6. 1120. 41. t27. 

1.COC 7&6. 112 0. 41. S27. 
1. COG 724. 1 i.. 72. 7 7. 801. 

1.COC 724. 1:7.2. 77. e;n. 
1. 00 0 6o!l. - 1310. 114. 799. 

1.777 765. 1598. 202. 96fl. 
1. 777 d 15. 1302. b 1. en. 
lo 000 723. lOtHi. 34. 757. 
l • CC '-l 752. 334::2. 422. 1174. 

lo 2'7 6 1151. 1784. 70. 122 1o 
1. coo 1315. 20clo iHo 1396. 

2.000 14 31. 2262. 117. :0.547. 
2. (\h. lb39. 2 b4 4. 162. 1o01. 

1.000 10<;.6. 1597. 61. 115 7. 
1.000 1217. 1 &2 3. 81. 1298. 

1.000 91ti. 1325. o. 916. 1.c.cc- ~~2. 522. c. :122. 

1. coo 1271. 2065. 14 0. 1411. 
1. 000 1105. lob.Y. 1o o. l2oc. 

1. 95 3 1377. 2495. 352. l72l:l. 
1.9~3 l~ 75·. 2 394. 34 5. 1620. 

1.000 1036. 1600. 177. 1213. 
1.000 10'1?. 1999. 70. llo5. 

1.9::i3 l36l. 2 bb 5. 136. 149t. 
1. '153 1420. 27&C. 131. 1!151. 

1. GOG 1135. 2063. 67. 1202. 
1.000 1~ l ~. 2069. 107. 1322. 

?t.GE 262 

,_ 
0 

.......... _,_,..,,._..,_, <.• .... , •. ..,..........,.. 
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AS!-iE ScCTlON II! 

FGilul'i 

FGRuN 

FGRuN 

FGRUN 

FGRi./N 

FGRUN 

F GR US 

FGRUS 

FGRUN 

EL a ow 

FGR:.JN 

HBO\.. 

FGRUN 

RIJN 

NODE 

295 
3CO 

300 
305 

305 
310 

310 
315 

315 
320 

320 
325 

320 
330 

330 
335 

335 
340 

340 
34 5 

345 
350 

35C 
. 35 5 

355 
360 

365 
37G 

CLASS 

N~PlP£-IIM - KUCLEAK SeRVICES CCRFO~ATIGN ~l~lNG ANALYSIS P~OGRAM - Vt~~IO~ 1.1 

LOFT CIS A~ALYSIS - l"-?CC-76-A,S-lA,INSIOE,NOR~. & ~PSET 

2 OR Al't~l b31.l. ~- .s l·REss SUMMARY 

SlRESS SL~Tt.I:-;~0 OCCASIONAL EXPANSION Sl.STAif'ED ?LUS 
I :\1 !:iiSiF S T ~ i:::i S STi<~SS STRESS ci.PAN$10i\ STR2SS 

Ft.C.TUR i:O.b [:·;j. '1 E'l .l.C EJ.i.1 
( P.>I l (PSll tr>SII (? Sll 

l•GOC 1215 ~ 2069. 107. 1322. 
1.GvC li::,7. 1 .. 56. 164. 1321. 

. 1. ::,oc 90b. 9b 3. 11. 919. 
1. ::>00 '116. 964. 16. '1J2. 

1. DOC '1l6o 964. lb. 932. 
1. 00 (; '113. 95 ~. 2G. 933. 

1.coc 12 32. 1629. 2a 9. 1521. 
l.C.OO· 1190. 1792. 3.i.l. 15()1. 

1.000 1190. 1792. 311. 1501. 
1,0.50 1213. 1902. 48 3. 169 J. 

1e45G 1195. 1671. 297. 1492. 
1. {)0 0 1162. 1634. zoe·. 1362. 

1.450 eoe. 1178. 197. 1005. 
l. (;00 ::.79. 1335. 156. 1136. 

1.(;0(: '179. 133 5. 1.:16. 1136. 
1 •. 000 .i.OSO. 14:)9. lot.. l2;c. 

1 •. ooo lG<;O~ 1459. 166. 1256. 
1.coc 1(,12. 1360. 1c3l. 11'1 ~. 

1.953 1240. 1749. 354. 159 3. 
1.'153 .lG5~. 154 0. 364. 1422. 

1. ooc eed. 1217. 186. 1074. 
1. 000 912. .l2b2.' 170. 10i:i£. 

l•9H 10'>3. 1606. 33 2. 1425. 
1. 95 3 1115. 1624. 24 9 • 1364. 

1. GOO 927. 1274. 127. 1055. 
1 •. coo ~33. 1296. 105. 1036. 

1. 000 9U;:. 125 2. o. 916• 
1. 00" 522. 522. . c. ~22 • 
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C6/2l/7'c 

ASMt SE.CT lON I I I CLASS 

r-.:~~r:.< NODE 

fGioUf\ 32 5 
326 

~UCw 32o 
3eo 

FGR!.;N 380 
33 5 

R:.N 390 
395 

. ® 

NUPIP~-llM - NUCLf~~ SER~ICES ~ORPORAT10N ~IPING ANA(YS1S P~OGRAM - ~~RSION 1.1 

LOFT CIS A~ALYSlS- 111-PCC-76-A,)-1AIINSIDbNORM. & UPSET 

2 OR Ai'\Sr B3l.l.S STRESS SU,'Ii'tAK f 

STRESS· ~U!:.TAINEO OCCt.SICNAL EX PAN~ IO!'; 5L;STAl,'<c~ PLL'S 
! r~ T C.'\ ~ 1 F SiR~$S SH.:S~ STR:SS EXPANSlOi\ SH~SS 

fACTUi< EU.~ bi.9 i::J.lC E.i .11 
( PS ll I PH l ( i' S I l (t' s ll 

1. coo 1162. 163 4- zoo. 1362. 
1. co (I 1172. 1664- 19 6. 137C. 

l.Ci53 1474. 2194 .. 3136. 1660, 

1. "' 3 1330. 2 C.4 4- 320. 1649. 

1.000 1C73. 1 :>c 1. 164. 1237. 
l.COO 926. 1237. 6 5. 10.1.1. 

1.\ii:IC 918. ll73. o. rna. 
l. 00 0 . 522 • 522. o. 522. 

... .... -
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Oc/21178 

AS~E s::CTIJ~ III. CLASS 

M:Ms:;.< HOOE 

fGRUN 13 
FGi(lJN l.) 

::.5 
; EL8001 • 5 

~\i 
FGi(UN 2·) 

tl' 25 ;. 

FG~UN 25 

) 
30 

fGRUN ~g ~ 

~ ELBO~ 35 
40 

FGKU:i 40 
~ 45 

i=GRUN 45 
50 

). 
:LBO',/ 50 

55 

~ FGRUN 55 
6;) 

RUN bl 
~ 65 

RUN 65 
7J 

~ RUN H 
~-

e 

~UPIP~-II~ - NUCLEA~ SERVI:ES CJ~PORATIDN PIPI~G A~ALYSIS PROGRAM - VERSIO~ l~l 

LJFT CIS ANALYSIS- lrt-PCC-7&-A,S-lA,INSIQE,~MERGE~CY 

2 JR ANSI S3!..!..a STKESS SU;"iMAQ.y 

H~ESS SUSTA!NEO QCCASIONAL EAPA:-ISIO~ SUST ~I :-lED ?LUS 
VIT::NSIF S TR::.:) S SHESS STRE:SS !:XOANSION STRESS 

rA:: TOR ::o.a :o.9 i: OolC !:0.11 
( i'S ll (PSI l ( PS Il (PSI l 

1.000 pn. :.357. 8: ~ 5 77. 
l • .)~O .377. 213~. 1377. 

1. no l3 77 •. !l3g· o. 13 77. 
l.)OO &66. o2 • o. 'lao. 

1,306 866, 1628. . J. 13Bo • 
i. 30 8 676. loo4. o. ~!76. 

1o.JJ(. tHe. l !l~ It. o. '376. 
lo)OC 962. 2023. o. ~az. 

1.0Ji.i 363. 733. ), 383. 
-l.OOV 44C.. 333. o. 440. 

l.JOCI 1149. Bn. &: 114~, lo .)()0 l3lt9. ZoB. 134 • 

l. 3Je 134<;, 26H. o. 1349. 
l.. 3) 6 1266. 2642, o. l~o6. 

l.OOC 1266. 1~lo2, o. 1?. bb. 
1.000 671. b97. o. ,<;,71, 

l.,JCC 67lo· 25'17. o. !>71. 
l.~J(; 685. 2 334. 'Jo !185. 

1.308 665 •. 2334. i), &85, 
1o308 o73. 2 2llo i), ~73. 

1.000 673. 2211. ' o. ~73. 
1.)00 4 !!5. lott5. o. 4&5. 

1.no 465. to45, o. ~85. 
.1.. )~ (; 669. 2175. o. &89. 

l. • .):JC 6!19, 217 5. o. ()89. 
l,,;):>\; 16~9. 3319. o. l!lS9. 

l.jCO lb89o 3319. o. 1~89. 
1. JO 6t.5. 2901. o. ~65. 

!t"•t~iw.' .. 5"¥ "&~ ... ~\ft!J!0.Q7fiii, ·!"':i.lif)_$3.4.k ,S(,;z;4P . ?I ~.F.itlf'196 ~'-?¥!'! .4.J,:.~.~.S""-<{~\W49E!#JJWJ...C ... Ll.; ;,o;w;.~(~~_>#tt .. J~~; ... ;p;a$m;~~~A+· . ..-.F .. :Od :; . '!"-. 
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06/21178 ~U?l?2-riM- NUCL~A~ SERVI:ES Cu~?QRATIDN PI?ING 4~4LYStS P~OGRAM- V~RSIO~ 1.1 

LJ~T CIS ~NALYSIS - l"-PCC-7~-A,s-:&,INSIDE,EMERGE~CY 

ASK; s::TIJN III CLASS 2 QR ANSI s3l.:...s STRESS Si.FI~A~Y 

sr~~ss 
NDOi:: l·'li::NS!f 

SUSTAI!o.ltu Q C C A 5 I iJ :I A L !:XPANSIO~ SUST.\!.'IcD i'~US 
5 TK ES S sr.<=s~ STR;ss :x?:.~sro~ sr ;ss 

;: ACT l:;R Eo.5 E~.9 c0.10 :: ;.).ll 
(PSll lPSil (PSI I ( p s ll 

FGRUN 7) l.):lC 
Sii l.')OC 

b65. 2901. 8: ~65. 
; .. ,, 2473. 401. "t'.,; •• 

S;J 1.3.}8 
(jj l.3JB 

401. 24B. o. 4 v··. 
3:..9. 2199. o. 1 '9 .. 

FGiWN 85 l;~(J(: 3~9. 219~. o. 359. 
90 l. ·)C \, 379. 131~. o. 379. 

91) !..:>oc 379. 1319. o. 379. 
95 1. JUO 409. 2774. o. 409. 

95 1·. 3~ E 
100 l.. 30 6 

409. 2774. o. 409. 
391. iiH9. o. 391. 

FGRU!'f ll.iO , .. 0 .. 
... ·.1 ~ 

105 l.C;J 
391. 300 9. o. 39!. 
49C.. 3195. o. 49J. 

lj 5 1.):1() 
110 1.000 

490 .• 3p5. o. 490. 
613. 3 58. o. ol3. 

H~ 1.JOC. 
115 .i..OJO 

t;l3. 335a. o. ol3. 
sac • 3049. o. 580. 

li5 l,O.JU 
120 .~..o:;c 

5f.G. l J4 a. 8: ')80. 
4J4. 2241. 4 ;.)4 • 

FQ l.JlC 
2:J l.JOC 

404. zz·1. o. 4i)4. 
566. 11h .. o. 56a. 

RUN !25 1")88 130 1.0 
"66. 1751.', ), 5oo. 

1~9&. Zolo. o. 1H8. 

FGRUN 1~0 l· 00 0 
l35 l.JCO. 

1096. 2o3 !>. :>. 10 96· 
1672. 4223. o. 1o 12. 

FGiWN 13 5 l.J:lC 
l4;;, 1.000 

cleo 1467. o. ~1a. 
7~4. 1635. o. 154. 

FGRUN ug 1,000 
1.296 

zo1g. 5245. J. 1:170. 185 I 4~.6~. J, 85b. ,.. .. 
"' 
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06/21178 NUPIPE-IIM - KUCLEAR SERVI:~S CO~?ORATION PIPING 4~4LYSIS P~OGRA~ - V~RSIO~ 1.1 

~J~T CIS A~ALYSIS - l"-PCC-7o-A•S-lA•I~SIDE.E~=RGE~CY 

ASK~ S~CT!J~ III CLASS Z ~~ANSI S3l.t.a STRESS S~~MBY 

sr~ = ss ;,;:; Llc l'iTcNSIF 
rACTO~ 

SUST~lNEO OCCASID~AL =XPA~SIJ~ S!JSTIIT~~!> PLUS srR.:ss STRESS STRESS :XPA~STDf'l STi'ESS 
EO.d E0.9 · EO.li) ~0 .ll (PSil I PSI) IPS I l ( PSll 

FGRUN l45 l• Z9b 
15 \) 1.00C 

107&. 2 352. o. 1')76. 
882. 1862. o. !!62. 

FGRU~ 15 0 1.000 
155 1.\l~(: 

HZ. 188~. o. !! 112. 
763. 1419. o. 763. 

RUN . 1'5 l.OGO 
l6J l.J(i(; 763· 1419. o. 763 • 

1293. 2 4<t 7. o. H93. 
FGRUC>i t6·· 1.000 

0~ 1.)~0 
1293. 2447. o. H93. 
10 95. 22'23. o. 11)95. 

FG~UN . l-65 l.OOC 
l70 l. j~ (I 

57~. lllil. o. 5 76 • 
53 b. l.J73. o. 536. 

FGRUN 170 loOOC 
.. 175 l.)()(i 

536. li>78. o. 536. 
505. 1051. o. 5 05 •. 

ps 1.00~ oO ~ • fJO . 
947. 2H4. o. 947. 
842. 2Ho. o. HZ;. 

lBJ Jlo 777 
ld5 ~. 777 

974. 2566. o. 974. 
f-92. 2l.55. J. A 92 • 

ELSO.I 1il5 1. 77~ 
19~ 1.77 69~. 215;. o. 892. 

63 • Zo32. Q. a 34. 
· FGRUN 190 :..ooo 

195 :..ooo 737. 2086. o. 737. '695. 1 1 as. u. 6-15. 
RUN 195 .L.ooc 

ZVJ LoOOC 
69~. 178 a~ o. 695. 
bd7. 1644. o. b67. 

RUN 2\lO ::..ooc 
205 t.ooc 637. lo4·4. a. 667. 709. 1766. o. 709. 

.iWN 205 l··ogo 211) loO <J 
709. 1766. 8: 7()9, 
7~!1. 1531.; 7(;5. 

RU~ 210 1.000 
215 1.000 

705. 1531. o. 7J5. 
777. 14 37. o. 777. 

PAGi: 261 
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-~~ oot2117El 'IUPIPE-IIM - 1\UCLEAR SERVICES COR )lORA TI ON PIPING A~.\LYSIS PROGRA•"' - V~i\SIQN l.l PAGE &.oz 
LJF T CIS ~NALYSIS - 1~-PCC-76-~,S-lA,INSID~·~M~RGENCY 

0 
AS Me S!:CTIJN lli CLASS 2 JR ANSI sll.l.s STRESS SU:1MAR.y 

@ H~c ss Si.iSTA!NEO OCCASrONAL EXPA'ISiuN SLISH!~EO PLUS 
Mi:M3i:R NiJO!: L ·H:N S IF sH:ss sn::ss sr~:ss ~l(P4-~SI ON sr~::ss 

;: ACT C~ ::c.o E0.9 ~o 1y ':: 0. J,l 
CPS Il CPS II l?Sr IPS! I 

G 
RUN 215 l.JOC 777. 1437. a. 777. 

8 
2.Z:j 1.ooo 7C.6. 1453. o. 7f:6. 

~UN 2lJ 1.000 H6, llo53. a. 7s:!o. 
Ul !. • . )J ~- 724. 1620. o. 724. 

~ FG~UN 22 5 l.:iUC "( 2~. 1620. o. 724. 
23\) l.J~O cl:l:;. 1935, '). !>85. 

c ELBDfl 230 1,777 765. 2431. o. 765. 
235 ~.777 815. 178.9. o. '315. 

FG~UN 23; 1.000 723. 1454. o. 7 23· 

-G 
2.:.w loJOv 752. 5 an. J. 752. 

FG.RUN 14!> l. 296 1151. ~418. o. 1151. 
245 l.;)Ov 1315. 2846. o •. 131'· 

: 0(;' RE::>UCE 24 5 2.000 1431, 30v4. u. {4~Q· 
,&. 

z;o 2oJOO 1639. 3650. o. !I j • 

' FGRUN 250 lo 000 1096. 2098, o. 1., '16. ·_e 25, l..O\JO 1217. 2429. o. 1U7. 
RUN 260 1. ·JOO 91i:l. ;. 732. o. 916. 

6) 
2&5 !..000 5~2. 52 '· o. 5 22. 

FGRUI't gg. l.(IOC F7s· 28~6. o. tHl. l.:nc 10 • 2b33. 1). 1105. 

0 H a a;~ 275 1.9!i3 13 77. 3614.·, o. HH: 28J 1. ·95 3 1275. 35H. o. 

e FGKUN 2av i.OOC 1Ci36. . 2564. o. rP 6
' 285 1.:>oc· lu9:i. 2903. a. 9:1. 

ELoO'.I Zo5 1.953 1361. 4011). o. t36l. 
2.~1.) l.. ;9 53 l42C. U39. o. 1420. 

0 FGRuN 291i lo ")00 lP 5
• 

2992. 1135. 
295 ~ •. JJO 1:). l9b4. 8: 12l::i. 

e 
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J6/2l.l7a 

A$~!: Si:CTIO"' lt! CL.t.ss 

."':I'I~ER kOOE 

FGRU~ Z=J 5 
300 

FGRUN 3..)J 
3.J !> 

FGRUN 3.:i !> 
3l:l 

FGRUN ~10 
:H5 

FGRUN 3fl :;; 0 

FGRLis 32i) 
325 

(i'\ 
FGRUN ue 

Cl\ i'GRU.'l Bv 
B5 

FGRUN ~35 
.l't~ 

i:LSO>I 3.:.0 
345 

I FGRU~I 345 
... hr 
,.dJ 

ELSO'II 3.50 
355 

fG~UN 355 
3b0 

~ RUN . 3~5 
. 3 0 

) 

. ~UPI?!:-IIK - ~UCLcAR SERVI::s COR?ORATIQ~ PI?ING A~ALYSIS P~QGRA~ - v:Rsin~ 1•1 
LJFT CiS AM~LYSIS - 1"-PCC-7~-A,S-1A,INSIOE,EMERGENCY 

2 DR 4NSI il3lol.S STReSS SUM:'IAiH 

HR~SS SUSTAINED OCCASIOHL EX?A;-.!SION SUSH!N;'D ili.US 
IHt~SIF STi<E5S STRESS ST'i\ESS ::X?A~S!ON STR;ss 

F ~C T C~ ::c.o EiJ.Q EO.lO ~ Ooll 
( t' S I l (? 5I l ( p s II (PSI l 

l.~J~· ll~5. ~n~: o. HH:. l.'>Cii.i llH. o. 
l..,)JC 9"'- fOP· o • 9QS. .JCo 
lo )Oi.' 9:&.bo 0 3. lo ~lb •. 

l.o)C~ ~16. 1~13. o. ~lbo 
1.ooc 913. 996. o. 913. 
1.()~0 1232. 2426. o. H32. lo JJ·,) 1190. 2 394. :) .. 11 9v. 
1o'JJ:i ll9G. 2394. o. 119,J. 
l.o450 1213. 2591. o. 12 u. 
1..450 n95. 2147. o. 1195. loOO.O l~oz. 2105. i>o 162. 
1.450 898. 1548. o. 30~· l;.;()C;~ 9 9. 1690. 0.; q 7 • 

l.o •):J(j 979. lb90. .o. 9 79. 
l.,:JOC. 10~0. 1828. o. 1')90. 

l. 0 C•O Hi?~· 1823. o. 1) 90. 1.o:o "-IJ• • 17:)13, o. 1012. 
lo 9~· 3 12 4C. ~?.59, o. 1?.40. 
lo 95 3 105a. 2;)2 ), i)~ 1158. 

1.000 ·3 e&. 1546. o. 13 d8. 
loJjC: ·n2. 16l2o o. 912'• 
i.95 3 l.O 93. 211 a. o. 1093. lo953 Ul5. 21.32. o. 111!>. 
1.;)0() 927. 16 2lo o. ~2 7'. 
1.000 933, 1598. o. Q33. 
l.:>oo 916. 15135. o. 913 • 
.1..0~0 522. 522. o. 522 • 

-0 
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AS'1~ SeCTION III CLA:iS 

M::M3.;R. NiJDS 

FGilUN 32 5 
3;::6 

cLI30ioi 326 
380 

FGRUN 3oO 
H;, 

RU~ 390 
), , 395 

•. 

r 
6' 

-~ .... ,, 

~JPI~~-I!M - NUCLEAR S2RVI:~s CJRPORATION ~IPING A~ALYS!S P~OGRAM - VERSIJ~ lol 

L1FT CIS ANALYSIS - ~"-PCC-7~-A.~-14,INSIDE,EM2RGS~CY 

2 OR ANSI B3lo1oB STRESS SU.'1MAR Y 

STRESS SUSTAI~EJ OCOSIDNAL EXPANSIJN SUSTHNED PLUS 
I'iT~NSIF ~TReSS ST~;::3S STRESS cVA~Sto:~ 3T~2SS 

.= 4\: TOR =\l.o ~0.9 EO.lv c: u .u 
C PSU C P:i Il (PSI I (PSI! 

1.)00 1162. 21?5. o. 1162. 
l.OJO 1172. 21.5, 'j, ll u. 
1.~53 1474, 2 915. :>. 14 74. 
l. -15 3 1330. 2753. :>. l33Jo 

1. 00 0 1073. 204'3. o. 1')73. 
l.OOC. 926. 1548. o. 9Zbo 

l. 000 916. 1428. ;) 918. 
1.000 522. 522.· o: 522. 
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There are no Level D service conditions applicable to this system. 
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Piping. supports S8 and 59, which are required by this report, will 

u~dergo compl~te analysis when their design is finalized. 

Other supports on this system are standard vendor items and do not 

require analysis. 




