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2244 WALNUT GROVE AVENUE 

KENNETH P. BASKIN ROSEMEAD, CALIFORNIA 91770 TELEPHONE 
vicE 0qcsso0Ner 818-302-1401 

APR 1 1985 

Office of Nuclear Reactor Regulation 
Attention: Dennis M. Crutchfield, Assistant Director 

for Safety Assessment 
Division of Licensing 

U. S. Nuclear Regulatory Commission 
Washington, D.C. 20555 

Gentlemen: 

Subject: Docket No. 50-206 
Seismic Analyses 
San Onofre Nuclear Generating Station 
Unit 1 

Your letter of February 15, 1985 requested that we provide original 
design analyses for San Onofre Unit I which pertain -to your review of SCE's 
April 30, 1982 seismic reevaluation report regarding Balance of Plant 
Mechanical Equipment and Piping (BOPMEP). As indicated in our letter of 
September 9, 1979 from 3. T. Head to R.H. Engelken, only six original seismic 
an.1 ysis documents pertaining to the San Onofre Unit 1 balance of plant were 
identified as being available. In a subsequent letter from H. L. Ottoson to 
R. H. Engelken dated January 14, 1980 it was noted that one of these analyses 
(Bechtel stress problem number 3246-10) was not applicable to the as-built 
piping configuration.  

In acc'irdance with your re- st we have asked our contractor, 
Bechtel Power Corporation, to again ._rch their files for information 
regarding these original seismic analyses. Based on this effort, seismic 
design information was located for the following systems: 

Item Description Calculation No.  

1. Main Steam Piping between the 3246-1 
Turbine Stop Valves and Steam 
Generators 

2. Main Feedwater Piping between 3246-3 
the Sphere Penetration and 
Steam Generator E-1B 

3. Main Feedwater 11ping between 3246-14, 15, 16 
the Sphere Penetration and 
Steam Generator E-lC )1A 

1604 04 0;- 4 01 
'60'404a14 94



Mr. D. M. Crutchfield -2- APR 1 W985 

4. Main Feedwater Piping between 3246-10 
Feedwater Pumps G-3A and G-3B 
and Sphere Penetrations C-3A, 
C-3B and C-3C 

In addition, Bechtel has prepared a comparison of the available 
original seismic design data for the first three systems listed above with the 
design data used in the April 1982 BOPMEP report. This comparison is provided 
for your information in Attachments 1, 2 and 3.  

With respect to the original seismic design data and seismic 
analyses located for the four systems identified above, in no case was a 
complete "seismic calculation package" located. In each case, various 
independent pieces of information related to original seismic analyses were 
located. This information has been assembled in Attachments 4 through 7 for 
the four systems identified above. It should be noted that for Item 4 above, 
no original seismic analyses could be located; however, Attachment 7 includes 
tabulations prepared in 1973 for use in pipe break analyses of this system.  
These are considered to be taken from original seismic calculations based on 
discussions with the engineer who prepared the 1973 tabulation and the fact 
that a similar tabulation prepared in 1973 for the main steam piping was also 
located and it correlates with the stresses developed for the original plant.  

Finally, Attachment 8 provides a discussion of a number of 
differences between the methods and criteria used for the 1982 BOPMEP seismic 
analyses and methods and criteria which were probably used in the original 
seismic analyses. The purpose of this discussion is to recognize the fact 
that there are a number of differences between calculations done during the 
two ti..e periods. As such, conclusions regarding the original design should 
not be made based on the results of the 1982 analyses.  

If you have any questions regarding the enclosed information, please 
call me.  

Very truly yours,
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ATTACHMENT (1) 

Comparison of design data used for original plant s4ismic calculations, circa 1964/1965, 
with design data used for the BOPMEP Report of Apr1i 1980 for Main Steam Piping between 
the Turbine Stop Valves and Steam Generators, Calculation No. 3246-1.  

Item Original Analysis BOPMEP Anaiysis Comments 

1. Calc. No. 3246-1 MS-01i 

(a) Turbine Stop Valves Turbine Stop alved to 1. Subsequent calculations 
to Steam Generators Steam Generatdrs were made in 1965 
(12/21/64) since the original, 

12/21/64 analysis 
(b) Turbine Stop Valves showed high stresses.  

to Sphere Pen. tration See comments for Item 5.  
including Relief Valve 
Header Piping 2. Original seismic analysis 
(4/24/65) Item 1(c) cannot be found.  

Evidence of this analysis 
(c) Sphere Penetration to is provided-by letter as 

Steam Generators shown on Page 22 of 
(3/5/65). This com- Attachment (4).  
puter input/output .  
could not be located.  

2. Mo :hod of (a) Static Analysis Dynamic Analysis, losely 
Analysis Space Modes per Reg.  

(b) Static Analysis Guide 1.92 

(c) Static Analysis
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- ATTACHMENT (1) (Cont'di 

Item Original Analysis BOPMEP Analystis Comments 

3 Response (a) 12/21/64 Fundamental Freq. 8.7 cp .  
Spectra 

X Direc. = 0.5 g X Direc. = 2.45 9 (DBE) 
Y Direc. = Not Located Y Direc. = 2.1ig (DBE) 
Z Direc. = 0.5 g Z Direc. = 3.01 g (VOE) 

%) 4/24/65 

X Direc. = 1.0 g 
Y Direc. = 0.67 g 
Z Direc. = 1.0 g 

(c) 3/5/65 1.- See Item 1, comment 2.  

X Direc. = 1.0 g 
Y Direc. = 1.0 g 
Z Direc. = 1.0 g
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ATTACHMENT (1) (Cont d) 

Item Original Ar. .lysis BOPMEP Analyis Comments 

4. Piping (a) 12/21/64 - Computer Considered Fuli Model 1. Considering (a), (b), and (c) 
Geo:etry Model of Piping for Insidd Cohtainment of original analyses, the 

from Turbine Stop and Outside Containment Piping Geometry was similar 
Valve to S.G. . for both analyses 

Due to Symmetry, one half 
of piping system was 
considered. Relief header 
line was not included.  

(b) 4/24/65 Computer 
Model Outside 

. Containment 

Due to Symmetry, one half 
of piping system was con

dered. Included relief 
header line.  

(c) 3/5/65 Computer 
Model Inside Con
tainment 

Due to Symmetry, one half 
of piping system was con
sidered.



Page 4 of 5 

ATTACHMENT ( (Cont'd) 

Item Original Analysis BOPMEP Ahalysis Comments 

5. No. of (a) 12/21/64 9 supports with x-dlrec- High Seismic stresses were calcu
Supports 2 x-direction tion components i half lated in original analysis 

supports using model, 16 supports With (12/21/64). The stress problem 
half model z-direction comnporents was. then divided into two parts 
1 z-direction in half model and reruns were made with more 
support using supports 
half model 

(i) Turbine Stop Valves to Sphere 
Penetration with relief header 
line Outside Containment.  

(ii) Sphere Penetration to Steam 
Generators Inside Containment 

(b) 4/24/65 Outside Primary Stresses were within 
Containment allowable limits for the analysis 

of 4/24/65, outside containment, 
and the number, type and location 
of supports matched those used in 
the BOPMEP Analysis.  

(c) 3/5/65 Inside A letter had been sent to Service 
Containmient Bureau Corporation for seismic com
This analysis has puter analysis, on 3/5/65, for in
not been located. side containment portion. Results 

of the analysis have not been 
located. However, the number of 
supports installed in 1965/1966 
agree with the number, type and 
location of supports used in DOPMEP 
which reflected piping stresses 
.within code allowables.
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ATACHMENT (1) (Cont'd) 

Item Original Analysis BOPMEP Analysis Comments 

6. Primary (a) High Stresses from Acceptable Primari' Stress 1. Since seismic spectra was 
Stresses 12/21/64 Analysis 17,623 :si more severe for the BOPMEP 

analysis, which resulted in 
(b) Acceptable stresses acceptable stresses, it can 

from 4/24/65 be concluded that for the 
analysis outside same piping geometry, 
containment support locations and types 

piping stresses for the 
(c) Stre' - not original plant design were 
* availabie acceptable per the original 

. plant criteria.
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-TTACHMENT (2) 

Comparison of design data used for original plant seism'icicalculatibns, circa 1964/1965, 
with design data used for the BOPMHI %cport of April 1980 for Main Feedwater Piping 

he Sphere lenetration and Steam Generator E-1B, Calculatioh No. 3246-3.  

Item Original Analysis BOPHEP Analyst Comments 

I. Calc. No. 3246-3 FW-02 

2. Method of Static Analysis Dynamic Analysis 
Soismic Closely Space Modes, 
Analysis Reg. Guide 1.92 

3. Response 12/29/64 Fundamental Freq.' 9B8 cpa 1. For the original analysis on 
"pectra 12/29/64 a peak acceleration 

X Direc. - 0.5 g X Direc. - 2.5 g (DBb of 0.5 g applied statically, 
Z Direc. - 0.5 g Y Direc. - 1.35 g (DB) was used. Subsequent static 

Z Direc. - 1.6 g (DBt) peismic analyses was performed 
An.-lysis for Y Dlrec. is using a peak or 1 g. See 
not available. Item 5 comments.  

4. Piping Piping Footage - 200' Piping Footage - 200' Pipe routing is identical.  
Geometry Elbows - 6 Elbows - 6
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ATTACHMENT (2) (Cont'd) 

Item Original Analysis BOPMEP Analysis Comments 

5. No. of 12/29/64 Computer Model The 1964 Analysis did not repre
Supports sent the final seismic model and 

N-S (X Direc.) = 1 Rigid N-S (X Direc.) = I Rigid therefore the number of supports 
Vert. (Y Direc.) = 4 Rigid Vert. (Y Direc.) t 8 Rigid differed with the BOPMEP Model.  
E-W (Z Direc.) = 2 Rigid E-W (Z Direc.):= 4 Rigid Sl;bsequent.seismic analysis 

5 Skew Snubbers performed in 1965 cannot be 
2 Springs located. However, the number of 

supports in 1965/1966 agrees with 
the number, type, and location 
used in the BOPMEP Analysis, 

6. Primary 1. High Seismic Stress Acceptable Primary Since seismic spectra was more 
Stresses from 12/29/64 Stresses - 15,451 psi severe for the BOPMEP Analysis, 

Analysis which resulted in acceptable 
stresses, it can be concluded that 
for the same piping geometry, 
support locations and types, 
piping stresses were acceptable 
based on original criteria.  

2. %resses from 1965 
Analysis are not 
available.
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ATTACHMENT (3) 

COMPARISON OF bESIGN DATA USED FOR ORIGINAL PLANi SEISMIC CALCULATIONS, 
CIRCA 1964/65, WITH7 DESIGN.DATA USED FOR THE BOPMEP REPORT OF 

AlRIL 1980 FOR MAIN FEEDWATER PIPING BETWEEN THE SPHERE PENETRATION AND STEAM GENERATOR E-1C 
CALCULATION NO. 3246-14,15,16 

ITEM ORIGINAL ANALYSIS BOPMEP ANALYSIS COMMENTS 

1. Calc. No. 3246-14 FW-01 
3246-15 
3246-16 

2. Method of Seismic Static Analysis Dyn~mic Analysis Closely 
Analysis Spadb Modes'Reg. Guide 1692 

3. Respunse Spectra 2/65 FundamentAl Freq. - 7.2 cpa 
X Direc. - 1.0 g XDDitec. " 2.5 g 
Y Direc. - .067 g Y Direc. 2.3 g 
Z Direc. - 1.0 g Z Direc. * 3.55 g 

4. Piping Geometry Piping Footage - 92' Piping Footage 97.5' 1. Almost'Identical 
Elbows * 4 Elbows * 4 Geometry 

5. No. of Supports N-S (X Direc.) = 1 Rigid N-S (X Dlrec.) - 1 Rigid 1. Support Numbers, types, 
Vert (Y Direc.) - 3 Rigid Vert (Y Direc.). - 3 Rigid and locations are identical.  
E-W (Z Direc.) - 1 Snub. E-W (Z Direc.) - 1 Snub 
2 Skew Snubbers, 2 Springs 2 Skew Snubberd, 2 Springs 

6. Stress Stress Levels are Acceptable Primary Stress 
Acceptable 17,807 psi
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ATTACHMENT (4) 

Copies of original plant design data and seismic analyses for 
Main Steam Piping between the Turbine Stop Valves and Steam 
Generators, Calculation No. 3246-1.  

Item Description Page 

1. Isometric - Main Steam Line between Turbine Stop Valves and 3 
Steam Generator E-lA and E-lB (Half Loop), dated 12/18/64 

2. Computer Input/Output Data 

(a) Input Data X & Z Acceleration 0.5 g, dated 12/21/64 4-7 

(b) Output Data X Acceleration 0.5 g, dated 12/21/64 8-14 

(c) Output Data Z Acceleration 0.5 g, dated 12/21/64 15-21 

3. Memo from BPC to Service Bureau Corporation, dated 3/5/65 22 
Subject: Piping Flexibility Analysis (Inside Containment 
Seismic Analysis for 1.0 g Acceleration) 

4. Location of Pipe Supports (Sphere Penetration to Steam 24 
Generators E-1&, E-1B, and E-1C) as installed on 
Original Plant (1965/1966) 

5. Isometric Turbine Stop Valves to Sphere Penetrations* 27.  
(Half Loop) 

6. Computer Input/Output Data 

(a) Output Data X Acceleration 1.0 g, dated 4/24/65 28-38 

(b) Output Data Y Acceleration 1.67 g, dated 4/26/65 39-49 

(c) Output Data Z Acceleration 1.0 g, dated 4/27/65 50-60 

(d) Stress Summary Tables for Pipe-Break Analysis, 61 
dated 6/19/73



ATTACHMENT (4) (Cont'd) 

Item Description Page 

7. Location of Pipe Supports (Sphere Penetration to Turbine 64 

Stop Valves including Relief Valve Headers) as installed 
on Original Plant (1965/1966) 

8. A Memo from D. Phillips to Bill Hsu, dated 2/11/65, 66 
Subject: Seismic Criteria



ATTACHMENT 8 

The Balance of Plant Mechanical Equipment and Piping (BOPMEP) Report of April 
1980 presents the results of a seismic reevaluation performed to evaluate 
safety related components, structures and equip. :nt of San Onofre 1. The 
program was based upon the use of then current analysis methods and criteria 
which differed significantly from, and were more severe than, those used 
during the original plant design, circa 1964/1965. As a result, it would be 
expected that significantly higher piping stresses, support and equipment 
loads would be generated for the BOPMEP evaluation than would be for the 
original plant.. A discussion of the significant differences in analytical 
methods and criteria between BOPMEP and the original plant follows: 

Original plant piping stress analysis was performed using static versus 
dynamic seismic analysis, per Reg. Guide 1.92 for closely spaced modes, 
for the BOPMEP evaluation. Also, the original analyses were based on 
ground motion spectra versus amplified in-structure response spectra used 
in the BOPMEP evaluation. A comparison of the peak accelerations from 
the BOPMEP seismic spectra curves with the peak of the original plant 
spectra curve indicates that resulting stresses and loads could be five 
times higher for the BOPMEP evaluation if only static seismic analysis 
was used in each case.  

NOTE: OBE and DBE earthquakes wer-.not addressed as suL: in 
1964/65. A comparison of peak accelerations from BOPMEP siesmic 
spectra curves was made against twice the peak of the original 
spectra curve, as shown in Figure 9.2 of the FSA, since the BOPMEP 
curves were DBE curves and the Figure 9.2 curve was based on a .25g 
earthquake. The .25g earthquake is considered comparable to the OBE 
and the DBE considered comparable to twice the .25g earthquake since 
the FSA required component functionality for an earthquake with a 
ground acceleration of twice that of the .25g earthquake. (See 
Section 9.2.6.3 of the SONGS 1 FSA).  

Increases of 1.5 in piping seismic stresses and support and equipment 
loads could result due to dynamic vs. static analysis, and increases of 
1.4 could result using closely spaced :modes. Additional increases in 
stresses and loads could reiult due to differences in state of the art 
computer modeling techniques for concentrated and lumped masses.  

Methods of combining earthquake loads also differed between BOPMEP and 
original p".it analyses and could account for higher BOPMEP strcsses.  
For BOPMEP, moments resulting from the three earthquake directi -s, two 
horizontal a;-d one vertical, were combined using the square root of the 
sum of the equals method (SRSS); whereas, for the original plant, only 
one horizontal direction, the one providing highest moments, was combined 
with the vertical using absolute sum.  

Application of stress intensification factors can also be cited as a 
major reason why piping stresses could be much higher for BOPMEP than for 
the original plant. For thr, origi:.:1 plant analyses, stress 
intensification factors we; >equl :d to be used only for calculations of 
h :h cyclic stress,- result y.fr.-.: thermal e(.3nsion. Primar.- stresses 
due to weight and seismic loads would not hav. been considered 'o be of a
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high cyclic nature and therefore, it is concluded that no stress 
intensification factors were considered in the calculation of these 
stresses. Stress intensification factors of up to ten were used in the 
BOPMEP analysis.  

Certain piping systems were not considered to be safety related during 
the original plant design, e.g., the Auxiliary Feedwater Piping. Seismic 
analysis of this piping using BOPMEP analytical methods and criteria 
resulted in high piping stresses which would be expected when analyzing a 
previously non-seismic system as seismic.  

Evaluation of small bore piping, piping less than, or equal to, two 
inches in diameter, for BOPMEP was based on very conservative assumptions 
and analytical techniques, e.g., rod hangers were considered to be 
nonexistent, very conservative valve weights were used, an empirical 
method of evaluation which would conservatively envelope dynamic effects 
was developed, etc.  

Conclusion 

It can be concluded that comparisons of resulting piping stresses and support 
and equipment loads using BOPMEP analytical methods and criteria versus those 
used for the original plant design could be significantly higher for piping 
systems considered safety related for both evaluation periods. Increases in 
stresses by as much as a couple orders of magnitude could be expected to occur 
considering only the effects of amplified spectra due to in-structure 
response, effects of dynamic analysis, effects of closely spaced modes and 
effects of stress intensifirtion factors. Additional increases in stresses 
could al' be expected due differences in state of the aft modeling 
techniques, and methods of Abining earthquake loads.
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INPUT DATA FOR IBM THREE-PLANE PIPING STRESS ANALYSIS "iAl" 5'rm. 7- ACC, 
ECC NO-SAN O"Crg'C 

1. REFER TO DESIGN PRACTICE _FOR DESCRIPTION OF PROGRAM.  

2. USE ONLY CAPITAL LETTERS AND ARABIC FIGURES. WRITE ALPHABETICAL LETTERS 0 THUS '16', AND I THUS Is; FIG45ES ZERO THUS 80's ONE THUS -I'.  

4. NO ENTRY NEED BE MADE FOR ANCHOR DISPLACEMENTS. RESTRAINT DEFLECTION OR FORCE IF VALUES ARE ZERO.  3. ENTER f)ATA FOR EACH ANCHOR. STRAIGHT OR CURVED MEMBER, JUNCTION. OR RESTRAINT ON A SEPARATE LINE. COORDINATE AXES FOR MEASUREMENT OF 01 AND FOR STRiT-GHT A 

5. THE 0.0. , TH ICx. . 6 TEMP. NEED TO BE ENTERED ONLY FOR THE F IRST STRA IGHT OR CURVED MEMBER. THESE VALUES WILL BE USED FOR ALL STRAIGHT MEMBERS CURVE( 

SUCCEEDING 

MEMBERS 

UNT 
IL 

DIFFERENT 

VALUES 

ARE 

ENTERED. 

THE NEW VALUES WILL THEN BE USED UNTIL ANOTHER ENTRY IS MADE.  

6. NUMBER STRA IGHT 6 CURVED MEMBERS CONSECUT IVELY START ING WITH I ; 0 I'TTO FOR ANCHORS A RESTRA INTS; CITTO FOR JUNCT IONS., +9 +A 

Is 20.21 22 r3 24 25 ZA 27 25 122 30 31 32 -33 3413556 37 38 39 40141 42 43 44 45 A6147 41111t 50 51 52 53 54 55 94 57 58150 60 41g 3 64 

A - Itift (f Vtt-t lFt9T 1 vEE f elft, 1 
='270 0 

rRojEe! 

11--9 1 1 REFINERY-1 
I- I 1 

1 2700 .8 
A 

=900 

UK PLAN.  
7T 

2 
a

+ 

C( , = 
K34 

00 
7H -i -i r- i I + 43= .90 

3 
411 gli 1 -TT--T= Zj:! : -A[QJLJ 1 +A 

SHAPE MODULUS OF EXPANSION COEFFICIENT NUMBER OF NO. OF TYPE NO. OF PRINT SHAPE PRINT ALLOWABLE 

COEFF IENT I & 3 RESTR. COEFFICIENT EQUATIONS PTRESS (PSI A 

CH K ELASTICITY (PSI) (IN/IN/DEG. F) RESTRAINTS PASSES 
.8 

-I PLANE I 

-T I it 
4 1 e rr 4io 1 o o I o o 4=FF:R 

F-T- T-1 I Vf / Y A L--zx/yzl L-- z1vell I 
I I I I 

PLANE 3 PLANE 2 

CURVED 
TYPE OF mEmaER S T R A I GH T A N D CU R V E D MEMBERS ONLY' A N C H 0 R D I S P L A C E M E N T R E S T 

MEMBER I NO.  

OTA 

jED 

LENGTH OR OUT -SIDE TEMP ROTATION 

DEFLECTION 

W cr ANGLECK .1 wl: VA 1. THICKNESS A x AnI Y x y ix FOR TYPE 2 F( 

zo RADIUS DIAMETER AND 
u 0 RESTRAINTS RE 

I..CTI 0-so 
Z T AND 

A.C.00 .7 -j Ct 

(a ran TYPES OAS) 

D Z (L (DEG) (FT) (IN) z u (IN) (Fo) (+OR -, DEG) (IN) (IN) (IN) (DEG) (DEG) (DEG) 

5 6 5 -7 FS 911orit 12 13114 15116117 21 221; 12AI25126127 2A129130131132133 34 3 513 6131138 13 9 40 1 41 4 2 431 AA 14 5 7 18 9 112113 1.4 15 16 17118110120 2 1 22 2312AI25126 Z7_25 29130131 32131 91 4 41 A214314AIA! 7 8 9110 It 12113114.111 

1 2 S A 
A4 

[7, 

Is I I I 

F 
7 

Is A 

9 

10 1 VA r 

12 
KIWI44+H 

'd 
13 

/13 

r 1 1 11; , 

IA 

:7 

rzz 
FF-TT 

F71 

21 

20 
44+ + Is 

22 

- - - - - - - - - - -

24 
- - - - - - - - - --- -

25 
T. --------------

27 

29 

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

3o 

T DI 7'b, 

2 
-IIL I 

3 rA I 
33 

34 

V, 

35 

;.6 

7 

38 

NA,-U 

Is 
39 

-1-TT



I PIPING FLEXIBILITY ANALY SIS 

SAN ONOFRE W 0 GROSS DEC 21,1964 

VAIN STEAM X ACCELERATION .5G . CASE 1 ENGINEERINGDEPT. PROGRAM. ENGR. 33 SHEE_ 

+ I N PU T 0ATA + + + 

STRAIG H T 0 R CUR V E D MEMBERS ANCHORS ___AN 0 RESTRAINT S 

MEMB. ALPHA LENGTH OR 0.D. THICK. TEMP. PHI (PHI _X.,YZ INDEGREES---DELTA X.Y, I.N INCHES) 

NOJ PLANE DEG. RADIUSFT. IN. IN. DEG.F. DEG.  

ANCHOR PHI X PHI Y PHI Z DELTA X DELTA Y DELTA Z 

NO. 1 0.000 0.000 0.000 0.000 0.000 0.000 

1 2 0. 11.50 24.0C0 0.968 1.  

2 3 290. 14.62 24.000 0.968 1.- 

3 2 0. 19.50 24.000 0.968 .1.  

4 3 180. 1.48 30.000 9.000 1.  
5 3 90. 2.80 30.000 9.000 1.  

RESTRAINT TYPE DIRECTION DEFLECTIONI N FORCELBS.  

NO. 2 . 1 1 0.000 11463.00 

6 3 270. 2.80 30.000 9.000 1.  

7 3 0. 1.48 30.000 9.000 1.  
8 2 0. 39.25 24.000 0.968 1.  

RESTRAINT TYPE DIRECTION DEFLECTION,IN. FORCE,L 

NO. 3 2 2 0.500 00 

RESTRAINT TYPE DIRECTION DEFLECTION,IN. FORCEL 

NO. 4 2 . 1 0.125 0.  

9 2 0. 20.25 24.000 0.968 1.  

10 3 12. 14.43 24.000 0.968 1.  
RESTRAINT TYPE DIRECTION DEFLECTION,IN. FORCEL 

NO. 5 1 1, 0.000 8793.3) 

11 3 12. 14.43 24.000 0.968 1.  

12 2 0. 31.00 24.000 0.968 1,- - -
RESTRAINT TYPE DIRECTION DEFLECTION,IN. FORCE,LBS 

NO, 6 2 2. C.000 .0 

JUNCTION NO. 1.  
) 13 3 . 90. 3.50 20.000 0.812 1.  

JUNCTION NO. 2 

__ .- 14 . 2 . 225.. . .6.00 . ... 2.000 0.200 _1.. -... __--____-_-__---__-

) 15 2 270. 0.01 2.000 0.200 1.  
ANCHOR PHlI X PHI Y PHI Z DELTA X DELTA Y DELTA Z 

NO. 7 , 0.000 0.000 0.000 0.000 0.000 0.:00 

) 16 3 90. 4.49 20.000 0.812 1.  

17 3 180. 2.25 30.0009.000 
.- RESTRAINT TYPE DIRECTION DEFLECTION,IN. FORCE,LBS.  

. NO. 8 1 1 . 0.coo 6156.00 

.18 3 0. 2.25 30.000 9.000 1.  

.19 3 90. 12.11 20.000 0.812 1.  

)20 3 180. .16.00 20.000 0.812 1.  

21 3 270. 2.50 20.000 0.812 I.  
ANCHOR PHI X PHI Y PHI Z DELTA X DELTA Y DELTA Z 

_NO. 9 0.000 0.000 0.000 0C.000 0.Vi0 0.000 

* 22 2 0. 48 .47 24.000 0.968 1.  

23 2 70. 9.92 30.000 9.000 1.  
RESTRAINT TYPE DIRECTION DEFLECTION,IN. FORCE,LBS.  

__________.1 
I- c 0 

--- -
12224



PIPING FLEXIBILITY ANALYSIS 

T STRAIGHT OR CURVED MEMBERS ANCHORS A ND RES.TRAINTS 

MEMB. ALPHA LENGTH OR 0.D. THICK. TEMP. PHI (PHI XYZ IN DEGREES---DELTA XYZ IN INCHES) 

NO. PLANE DEG. RADIUSFT. IN. IN. DEG..F. DEG.  

24 2 90. 9.92 30.000 9.000 1.  
25 2 0. 14.53 24.000 0.968 11 

26 2 270. 43.00 24.000 0.968 1.  

RESTRAINT TYPE DIRECTION DEFLECTIONIN. FORCE,LBS.  
NO.11 2 2 _0.000 0.00 

..--. RESTRAINT TYPE DIRECTION DEFLECTIONIN. FORCELBS.  

NO.12 2 1 0.00.  

27 1 0. 14.61 20.000 0..812 1.  
28 1 270. 4.51 30.000 9.000 1.  

RESTRAINT TYPE DIRECTION DEFLECTIONIN. FORCE,LBS.  
NO.13 1 1 0.__000 3449..0 

29 1 90. 4.51 30.000 9.000 1.  
30 1 0. 5.49 20.000 0.812 1.  

31 1 270. 17.00 20.000 0.812 1.  

* 32 1 150. 2.50 -20AO000 0.812 1 ________________ 

ANCHOR PHI X PHI Y PHI DELTA X DELTA Y DELTA Z 

NO.14 0.000 0.000 0.000 0.600 0.00- 0.000 

) ___________A__TD)___ 

J- ------ *- -__-__--____- _Also_____A______e___On_ 

_____.._. . .*. Apertue Car 

.K ' .
0 040 94i



I .. .. ......-. PIPING FLE33BILITY A.-----.---.-3 

I~.MAIN STEAM X ACCELERATION .5G CASE 1 W D GROSS DEC 2116 
FREE ENDS -COORDINATES AND EXPANSION VALUES 

\ACHOR.. _x_ Y 2EIO X. ... Y___El1 D Z_____________ 

(FT) (FT) .(FT) (LB-FT*3) (LB-FT*3) (LB-FT*3) 

7,1 28986( -4.24L 11.6.-166652.94 24373.47 . -674371.42 

9 17.23 9 . 8 6 1 2 1 . 5 0 LA -99091.43 -5671'e.56 -698771.*75 

14 -9.77 -"9.86L-" 167.50 56191.19 -56718.55 -963327.27 

* . ~~~~TEST NO. 6 .- ___OKAY_________________



PIPING FLEXIBILITY ANALYSIS-ENGR 33 

MAIN STEAM X ACCELERATION .5G CASE 1 W D GROSS DEC 21,1964 

DEFLECTION OR FORCE AT RESTRAI __NT ___S 
. RESTRAINT NUMBER DEFLECTION FORCE ON ORIGIN FORCE ON RESTRAINT 

TYPE 1 OR 3 - TYPE 2 (IN) (_LBS.) - 1L S.) 

2 *45794 

5 - *35661 

S*.17055 
10 *q? 
13 .07494 

3 1845.99 -1845.99 

-- 4 -10892.22 10892.22 

6 -5981.27 . 5981.27 

11 2670.05 -2670.05 

12 -11045.89 11045.89 

.. TOTAL MOMENTS AND FORCES ON ANCHORS 

ANCHOR MX MY MZ FX FY FZ 

(FT-LBS) (FT-LBS) (FT-LBS) (L8S) (LBS) (LES) 

1 -13360.46 94870.33 49271.56 6178.27 88C.88 -1549.29 

7 13.98 334.56 5.16 5101.82 -3.24 4920.49 

9 8926.49 17257.27 -31944.18 . 6445.07 -4686.52 -1502.87 

14 -14291.14 29964.91 -9353.43 2421.73 2343.66 -1868.34 

ROTATION AND DEFLECTION OF MEMBERS 

MEMBER PHI X PHI Y PHI Z DELTA X DELTA Y DELTA Z 

(DEG) (DEG) (DEG) (IN) (IN) (IN) 

ORIGIN .000 .000 .000 .000 .0C*_0 

1 . -. 006 .043 .047 .065 *009 .*001 

2 -. 021 .068 .051 .229 .067 -. 324 

3 -. 041 .013 -. 013 .450 .202 -. 023 

4 -. 041 .012 -. 014 .450 .2.6 -. 019 

5 -. 041 .009 -. 014 . .458 .207 -. '43 

6 -. 041 .006 -. 015 .449 .206 -. 019-

7 -. 041.005 -. 015 .449 .202 -. 021 

8 -. C17 .004 -. 040 .125 .50C -. 018 

9 .006 .063 -. 054 .322 .513 -. 017 

) 10 .0L7 .044 -. 047 .357 -. 357 -. 17 
11 .031 - .004 -. 025 .380 .250 -. 236 

12 035 -. 005 .044 .268 *00E -. 234 

13 .038 -. 001 .057 .230 .000 -. 207 

14 .000 .C02 .000 -. 002 -. 000 .000 

15 .000 .000 .000 -. 002 .000 .00-) 

18 .044 .004 .069 .171 .001 -. 169 .  

17 .044 .004 .069 .171 -.031 -. 166 

18 0. 004 ... 04. 07 0 _.171. .001 __-166 ~ 
19 .038 .018 .038 .005 .003 -. 5 

20 .004 .007 -. 008 .003 .00c .03 T 

21 .000 -. 000 .000 -. 000 .00C . .0 POl 
22 .019 -. 055 -. 006 .244 -. 235 -. 229

23 -.019 -. 061 -. 007 .243 .221 -. 35.7 

24 .020 -. 067 -. 008 .244 -. 236 -. 216 

25 .024 f-.064 -. 023 .006 .302 .  

26 .050 .034 -. 038 -.000 .0CC -. 183 
. *050 .0.--



~~. . ~~~PIPINGFLEXIBILIfTY ANALYSIlS-ENGR 33..-.. .. ..-

MAIN STEAM X ACCELERATION .5G CASE 1 W D GROSS QE C 2196 

MEMBE HI.XROT.&T.ION_ AND DEFLEC TIONOFMEMBERS.- ____*.

MEBRPIXPHI Y PHI Z DELTA X DELTA Y DELTA Z 

C~~~~~~~~~~~ DG)EG... DE)______.N)___......IN) I __ 

27 .038 .023 -.020 9097 .001 -.034 

28 . .038 .023 -.020 . .075 .0j37 -.034 

____-29. _.-037- -.--. 023- -.1'34-C0______ 

30 .019 9034 -.012 .113 .001 -.0003 

--... 321 -. 004.___-_ -03~. .02 - -.. 001 .0 00 --- _____-. 0 0 1 

2-.000 -.000 .000 -.000 .000 -.000 

) ____ _____ ____ _________________________________________10__



PIPING FLEXIBILITY ANALYSIS-ENGR 33 

MAIN STEAM X ACCELERATION .5G CASE 1 -W D GROSS DEC 21,1964 

)__ __STRESS, MOMENTS AND FORCES ON MEMBERS 

MEMBER STRESS MX MY ML FX FY FZ 

START/END (PSI) (FThLBS) (FT-LBS) (LBS)T-LBSJ . LLS (LBS) (LBS) 

1 3334.40 -13360.46 94870.33 49271.56 6178.27 8-154929 

1696.78 -3230.,40 23820.22 49271.56 6178.27 880.88 -1549.29 

-_ 2 1696.78 -3230.40 23820.22 49271.56 6178.27 880.88 -1.549.29

1535.18 -24514.99 16073.26 -40012.08 6178.27 880.88 -1549.29 

3-24514.99 16073.26 -40012.08 6178._27 880.88 -1549.29 

3467.9 -7337.92 -104403.02 -40012.08 6178.27 8 8P -1p29 

4 520.58 -7337.92 -104403.02 -40012.08 6178.27 880.88 -1549.29 

508.49 -7337.92 -102110.07 -38708.39 6178.2T' 880.88 -1549.29 

5 _ o3.o. 508.49 -7337.92 -102110.07 -38708.39 617 .27 880.88 -15.99 _ 

484a.92 -999.92 -102110.07 -21409.23 6178.27 880.88 -1549.29 

6 484.92 -2999.92 -102110.07 -21409.23 -528..73 880.8 8 -1549.29 

476.62 -7337.92 -102110.07 -6611.99 -5284.73 880.98 1549.29 

7 476.62 -7337.92 -102110.07 -661.99 -5284.73 880.98 -1549.29 

487*64 -7337.92 -104403.02 -7915.68 -5284.73 2888 -1549.29 

8 3248.53 -7337.92 -104403.02 -7915.68 -5284.73 83Q.85 -1549.29 

3307.22 27236.43 .103G22.60 -7915.68 -5284.73 880.88 -1549.29 

9 33G7.22 27236.43 103022.60 -7915.68 5607.49 -965.11 -1549.29 

472.13 . 7692.95 -10529.06 -7915.68 5607.49 -965.11 -1549.29 

10 472.13 7692.95 -10529.06 -7915.68 5607.49 -965.11 -1549.29 

1279.66 12341.07 -32396.75 22529.92 5607.49 -965.11 -1549.29 

11 1279.66 12341.07 -32396.75 22529.92 -3185.51 -965.11 -1549.29 

19421.87 16989.19 -54264.44 . 26595.08 -3185.51 -965.11 -1549.29 

12 1942.87 16989.19 -54264.44 26595.08 -3185.51 -965.11 -1.549.29 

1653.31 -12929.22 44486.38 26595.08 -3185.51 -965.11 -1549.29 

13 2110.95 301.99 7174.14 39044.08 -5390.89 46C9.76 -3417.62 

1312.15 12263.67 7174.14 20175.96 -5390.89 4669.76 -3417.62 

________ ~ 989.-9' ____- 24 3Rpy.5 -18. -94-510 1.-82 ~2 904 

9938 ai8 919 -23.7 e.2 -5d12 9.2' 

)8-.---- 666.4.7 .12.92 -3 -.5 5 -5316 -51013 3.2' 4920 -.'.  

16 1307.17 12263.91 6788.59 20194.89 -289.07 4686.52 1502.87 

1107.25 5516.05 6788159 18896.95 -289.07 .4686.52 1502.87 

17 96.74 5516.05 6788.59 18896..95 -289.07 4686.52 1502.87 

140.06 5516.05 3407.14 29441.63 -289.07 4686.52 . 1502.87 

18 140.06 5516.05 3407.13 29441.63 -6445.07 4686.52 1502.87 

96.74 5516.05 6788.58 18896.95 -6445.07 4686.52 1502.87 

19 1107. 25 5516.05 678.58 18896.95 -6445.07 4686.52 1532.87 

3237.08 -12683.65 6788.58 -59152.88 -6445.07 4686.52 1502.87 

20 3237.08 -12683.65 6788.58 -59152.88 -6445.07 4686.52 __ 1502.87

1416.19 -12683.65 -17257.27 .15831.49 -6445.07 4686.52 1502.87 

21 1416.19 -12683.65 -17257.27 15831.49 -6445.07 4686.52 ------ 1502.87 

1988.11 -8926.48 -17257.27 31944.17 -6445.07 4686.52 1502.87 

22 1284.44 -13231.21 37312.23 -12449.00 2205.38 326.39 1868.34 

71.9.27 2589.11 -69582.51 -12449.00 2205.38 326.39 1868.34 

23 328.64 2589.11 -69582.61 -12449.00 2205.38 326.39 1868. 34_ 

411.80 2589.11 -88116.49 . -9211.18 2205.38 326.39 1868.34 

24 411.80 2589.11 -88116.50 -9211.18 -10018.62 326.39 1e68.34 A s 
328.64 2589.11 -69582.61 -12449.00 -10018.62 326.39 1868.34e 

25 2189.27 2589.11 -69582.61 -12449.00 -10018.62 326.39 1858.34 

393.98 7331.61 7597T.89 -12449.00 -10018.62 326.39 1868.34 

.PERTUIBM-- 

...



..
P PING FLEK.IBILITYANALYSIS-ENGR 33

SL__A..E E 5 Q -CAS 
D~7119~ 

ME M BER STRESS . MX MY MZ FX FY 
A.  

SAT/ END'.- .. (.PSI) -_____FT.-LBS)-~~-- IFT.-L BS)I (F-T-L S.)_____ILS--- LB) .  

26 23931.98. 7331.1 75987.S9 .- 12449.00 -1_8.62 3 2.3 1868.34 

268'39 7331.61 -4350.55 1585.93 -10018.62 32.39L868.34 

1396 19 _47 -305 16594.39__ 1027. 27 -2343.66 1868.34 

8 . 1- 3 4 828 . 616594.39 - 24 273 -2343.66 1868.34 _ _ _ _ _ _ _ _ _ _ 

98.6-99.522.516594.39 
-2421.73. -2343.66 1868.34, 

1 0 _503.52 
-19964.76 11044 16594.39 -2421.73 -23_4_._ __1868.34' 

1722.86 -30221.92 11204.44 3299.10 -2421.73 -23zi3.66 1868.34 

__ _1722*086 
3___ 202 1. 92. -l12 04.44 _ .3299 .10 24 21l.7 3. _ - 23 43. 66. 868.34 

1682.63 9620.31 -29964.93 3 299 .11 -2421.73 -2343.o6 1868'.'34 

32 1682.63 9620.31 -29964.93 32909.11 -2421.73 -234_3.66 1868.34 

1834.02 14291.15 -29964.93 9353.42 -2421.73 -2343.66 1868.34



PIPING FLEXI B ILITY ANALY SIS 

SAN ONOFRE W 0 GROSS . DEC 211964 
FAIN STEAM Z ACCELERATION .SG CASE_1 ENGINEERING DEPT. PROGRAM ENGR_33 SHE 

_ _+ + + INPUT DAJT A + + + 

MCOULUS OF ELASTICITY= 27900000. PSI, EXPANSION COEFFICIENT= 0.00000638 IN/IN/DEG F ALLOWABLE STRESS= -__ PSI 

S STRAI G H T 0 R C U R V 'E D M E MLBER_S ANC O _ 0T R TRAIN-TS 

MEMB. ALPHA LENGTH OR 0.D. THICK. TEMP. PHI' DPHTXYZ INDEGREES---DELTAXY.,Z IN INCHE5.) 
NO. PLANE DEG. RADIUSFT. IN. IN. DEG.F. DEG.  

ANCHOR PHI X PHI Y PHI Z DELTA X DELTA Y DELTA Z 
NO. 1 0.000 0.000 0.000 0.000 0.000 0.00:3 

1 2 0. 11.50 24.000 0.968 1.  
2 '3 290. 14.62 24.000 0.968 1.  

) 3 2 0. 19.50 24.000 0.968 1.  
4 3 180. 1.48 30.000 9.000 1.  
5 3 90. 2680 30.000 9.000 1.  

RESTRAINT TYPE DIRECTION DEFLECTIONlN. FORCELBS.  
NO. 2 . 1 3 0.000 11463.00 

-6 __3 270. 2.80 30.000 9.000 1.  

) 7 3 0. 1.48 30.000 9.000 1.  
8 2 0. 39.25 24.000 0.968 1.  

RESTRAINT TYPE DIRECTION DEFLECTIONIN. FORCE,LBS.  
.. NO. 3 2 2 0.500 0.00 
RESTRAINT TYPE DIRECTION DEFLECTION,IN. FORCE,LBS.  
NO. 4 2. 1 0.125 0.3 

) 9 2 0. 20.25 24.000 0.968 1.  
10 3 12. 14643 24.000 0.968 1.  

RESTRAINT TYPE DIRECTION DEFLECTIONIN. FORCE,LBS.  

) NO. 5 1 3 0.000 8793.00 

11 . 3 12. 14.43 24.000 0.968 1.  
12 2 0. 31.00 24.000 0.968 1.  

) RESTRAINT TYPE DIRECTION DEFLECTION,IN. FORCE,LBS.  

NO. 6 2 2 0.000 0.00 
JUNCTION NO. 1 

) 13 3 90. 3.50 20.000 0.812 1.  
JUNCTION NO.' 2 

14 2 225. 6.00 2.000 0.200 1.  

15 2 270. 0.01 002.O 0.200 1.  
ANCHOR PHI X PHI Y PHI Z DELTA X DELTA Y DELTA Z 
NO. 7 0.000 0.000 0.000 0.000 0.000 0.000 

) 16 3 0490. 4.49 20.000 0.812 1._ 

17 3 180. 2.25 30.000 9.000 1.  
- -____ ____RESTRAINT TYPE DIRECTION DEFLECTION,IN. FORCE,LBS.  

- NO. 8 1 3 0.000 6156.00 

18 3 0. 2.25 30.000 9.000 1.  
19 3 90. 12.11 20.000 0.812 1.  
20 3 180. 16.00 20.000 0.812 1. .  

21 3 270. 2.50 20.300 0.812 1.  
ANCHOR PHI X PHI Y PHI Z DELTA X DELTA Y DELTA Z All§@Aws~hk 
NO. 9 0.000 0.000 0.000 0.000 0.000 0.000 

22 2 0. 48.47 24.000 0.968 1.  

23 2 270. 9.92 36.0CC 9.001) 1.  
RESTRAINT TYPE DIRECTION __DEFLECTION,IN. FORCELBS.  

. . ... . .. .. NO.10 1 3 C.COG 12224 .0 

_APERURE



I PIPING FLEXIBILITY ANALYSIS 

STRA I GHT OR CURVED MEMB ERS ANCHORS AND RE STRA I N.T S 

MEH8 ALPHA LENGTH OR 0.0. THICK. TEMP. PHI (PHI XY,Z IN DEGREES---DELTA X,YZ IN INCHES) 

NOJ PLANE _DEG._JAOLUSFT.._IN._ I.N. DEG.F..DEG._ 

24 2 90. 9.92 30.000 9.000 1.  

25 2 0. 14.53 24.000 0.968 1. .  

26 2 270. 43.00 24.000 0.968 1.  
RESTRAINT TYPE DIRECTION DEFLECTIONIN. FORCE,LBS.  

- NO.11 _ 2 2 . 0.000 0A_0_ _ _ _ 

RESTRAINT TYPE DIRECTION DEFLECTIONIN. FORCE,LBS.  
NO.12 2 1 0.001 '.00 

. 27 1 . 0. 14.61 20.000 0.812 1.  

28 1 2703. 4.51 30:.000 9.000 1. __________________ 

RESTRAINT TYPE DIRECTION DEFLECTIONIN. FORCEtLBS.  

NO.13 1 3 0.000 3449.00 

29 1 90. 4.51 30.000 9.000 1.  
30 1 0. 5.49 20.000 0.812 1.  

31 1 270. 17.00 20.000 0.812 1.  

) 32 1 180. 2.50 20.000 0.8121.______________________ 
ANCHOR PHI X PHI Y PHI Z DELTA X DELTA Y DELTA Z 

. NO.14 0.000 00 0.000.. 0.000 0.000 0.000 

I~ . ) ---. __ _____ _______________________TURE_ 

. . ..- ... 'O 4 04 0 2 94____________



ti.................-..---.---.....--....PIPING FLEXIBILITY .ANALYSIS-ENGR 33 DC2 

/MAIN STEAM Z ACCELERATION .5G -CASE I 1. W 0 GROSSDE2194 / FREE ENDS -COORDINATES AND.EXPANSION VALUES 

ANCHOR___ _x _____ z_ Z _______EIDX EIY. E 1.D -Z--.______________ 
- - (FT) (FT) (FT) .,(LB-FT*3) (LB-FT*3) (LB-FT3) 

7 28.98 ~. -4.24 - 117.2-6 -.::'166652.94 24373.47 -674371.42 

9 . 17.23X 9 .8 6 121.50 . -99091.43 -56718.56 -9717 

14 -9. 77./--' 9.-86 ~,. 167.50 ~ - 56191. 19 -56716.55 -963327.27 

E _ _ __ __ __ __ __ __ _



PIPING FLEXIBILITY ANALYSIS-ENGR 33 
MA IN TEAMZACCELERATION .5G A__F___pGRQS__ FC ___l964_ r 

S----.DEFLECT ION.OR FORCE AT RESTRAINTS 

RESTRAINT NUMBER DEFLECTION FORCE ON ORIGIN FORCE ON RESTRAINT 
___ TYPE I OR_3 -- _TYPE_ 2 (IN) (LBS) _ _(LBS) 

2 .31967.  
5 .56559 

. 8 .53680 .  
- 10 _ .9991 

.13 .06636 
- 361145.53.. -1145.53 

4 6519.75 -6519.75 
6 10596.65 -10596,65 

11 -5099.40 5099.40 
12 627.11 -627.1.1 

TOTALMOMENTS AND-FOR jSONANCHO.RS_ 
ANCHOR MX MY Mz FX FY FZ 

(FT-LBS) (FT-LBS) (FT-LBS) (LBS) (LBS) (LES) 
1 -110296.02 -1623.50 4507.69 1673.70 -276.93 12602.36 
7 -46.60 -1231.97 -7.10 17518.48 13.98 18007.65 
9 -22694.42 -72531.00 68573.94. -11673.80 11039.2 5436.73 

1.4 - 30472.30 -18369.88 4996.72 -371.53 -4133.40 6038.26 

ROTATION AND DEFLECTION OF ME14BERS 
MEMBER PHI X'. PHI Y PHI Z DELTA X DELTA Y DELTA Z 

_______(DEG) DEG) (-DEG) IN (IN) (IN) 

-0 R:~ I G I N 0.00.0 .000 . ___.o00 .000.___________ 

1 -08 -. 0 100 -. C0-6 .098 .002 
2 -.109 .007 . -. 002 13 2100 .326 
3 -. 038 .039 .-. 029 .111. .397 .329 

).4 __--.037 .039 . -. 029 .111 ..406 .34-1 
5 .-. 036 .038 . - -. 030 .128 .. 407 .32C 
6 __-.036 .038 - .030 .. 111. .406 .341 

)7 -. 036 .038 .-.. 030 . .. 111 .-. 397 .329 
8 .006 -. 062 -. 086 .125 .500 .332 
9 .. 002 -. 093 -. 114 ...-. 253 .46g .334 

) 0-09-..064 -17-.176 .11-1 -..566

121 -. 070 -. 076_ -. 135__.09_-.279_.72 

12 -. 070 .-. 060 _-.151 _.729-603 .6 

) .- 13 -.096 -.061 -.172 ..-. 585 -. 0 ~.664 
1O -. 000 -. 007 -. 000 -. 005 .. C0 .000 
15 -. 000 .001 . .000 -. 003 -.09c .002 
16 -. 113 _ .062 -. 190 . 10 -..566 

17 -. 113 -. 062 -. 190 -. 410 .089 .537 
.18 -. 114 .062 -.19 .41.06 .3416191

19 -. 109 -.092 -. 085 -.007 -.407 .259 
20 .010 -.031 .018 -. 006 .003 
21 .000 .000 . -.000 .110 -. CG c.3 

822 -. 004 .127 -. 031 -. 238 .255 .33 

23 - .005 .126 -. 029 -. 238 .317 1.3c 
2 4 -. 005 -. 120 -. C27 -. 238 .259 .743 
25 -. 013 .035 .009 -.003 e.27 .744 

_ 26 -. 070 -. 084 .034 .000 -. 00 .294 

17 -. 113 -.......-..- -. 190 -. .089.537 

22-00 .2 -01A.38.55.3



fj / - .PIPING fLEXIB ILITY. ANALYSIS-ENGR 33 

MAIN STEAM Z ACCELERATION 0'5G CASE 1W D GROSS DEC 21,96 

ROTATION AND DEFLECTIONO EBR ________ 

*.MEMBER PHI X PHI Y PHI Z .DELTA X DELTA Y DELTA Z 

________________ (D.EG,) (D.EG.) .(.DE-G). (N IL I)____________ 

27 -.065 -.054 .07 -.076 .002 .067 

28 -. G64 -.053 .017 *..-.026 -.359 .066 

29 -.064 -.053 .017 -.076 .001 C 6-7 

30 -.037 -.042 .013 .-. 093 .002 .005 

_____- 31 -. 008 -.008 .001 -.000 .000 00______.Q.3-

32 .000 -.000 -.000 .000 -.000 .000 

_____________ _______



. PIPING FLEXIBILITY ANALYSIS-ENGR 33 
MAIN STFAM-7 AC-C.l RA.TTON 5 1 .. .W 0 ,R.nss DFC 71.19h4 

STPES,_0M.ENT-S.ANDFORGESON-MERER.S .... _ 

MEMBER STRESS MX MY .. MZ FX FY FZ 

- START/END. - (P-SI) FT-LBS.) .F-LBS LT-LB-S.) ILBS) (LBS.) - (.LS.) 

1 3416.92 -110296.02 -L623.5 0 . j..4507,69 1673, 7G -276.98 12602.36 

3573.92 .. -113481.32 . -20871.08 .4507.69. 1673.70 -276.98- 12602.36 

2 3573.92 -113481.S2 -20871.08 4507.69 1673.70 -276.98 12602.36

2321.74 . . 59653.80 . 42144.94 -17101.13 1673.70 -276.98 12602.36 

3 2321.74 59653.80 42144.94 -17101.13 1673.70 -_-276.98 12602,36 

1785.01 54252.63 9507.75 -17101.13 1673.70 -276.98 12602.36 

4 267.95 54252.63 9507.75 -17101.13 1673.70 -276.98 12602.36 

268.25 54252.63 -9143.75 -17511.07 1673.70 -276.98 12602.36 

5 268.25 54252.63 -9143.75 -17511.07 1673.7G -276.98 12602.36 

114.54 18966.01 -9143.75 1673.70 -276.98 126G2.36 

6 114.54 18966.01 -9143.75 -128240 1673.70 -276.98 1139.36 

137.91 22156.23 -9143.75 -17511.07 1673.70 -276.98 1139.36 

7 137.91 22156.23 -9143.75 -17511.07 1673.70 -276.98 1139.36 

134.57 22156.23 -7457.49 -17101.13 1673.70 -276.98 1139.36 

8 896.47 22156.23 -7457.49 -17101.13 1673.70 -276.98 1139.36 

2351.16 11284.64 -73150.30 -17101.13 1673.70 -276.98 1139.36 

9 2351.16 11284.64 -73150.30 -17101.13 -4846.04 -1422.52 1139.36 
1082162 .- 17521.32 24982.07 -17101.13 -4846.04 -1422.52 1139.36 

10 1082.62 -17521.32 24982.07 -17101.13 -4846.04 -1422.52 1139.36 

1470.83.. -20939.59 41063.81 -11561.72 -4846.04 -1422.52 1139.36 

11 1470.84 -20939.60 41063.81 -11561.72 -4246.04 -1422.52 -7653.64 
2C81.89 2022.58-66964.74 -6022.30 -4846.04 -1422.52 -7653.64 

12.2081.89 2022.58-66964.74 -142.52 

) 2893.37 -42075.42 83262.59 -6022.30 -1422.52 -7653.64 

13 .5000.18 -86844.97 -1629.06 -36024.43*. -5844.68 -11053.18 

3314.88 -26335.67 -1629.06 -56480.80 -5844.68 -11053.18 -17288.37 

)- 7 265-72593 12669 71023.42 66.5 -3.98 -2_07.65 

2:725T5 56.6 8C19 72 A 1:7 5 8. q i3.98ie972 
1-9. 13.7 -1 24 -1.7571730 -3.98 -12027.65 

31-14727 -6.61 1 7.10 73.7 -2.9L .  

16 3316.82 -26322.98 -605.64 -56547.35 11673.80 -11039.20 719.27 

1587.04 -29552.52 -605.64 -4131.97 11673.80 -11039.20 719.27 

117 _ 138.67 -29552.52 -605.64 -4131.97 11673.80 -11039.20 719.27_ 

192.55 -29552.52 -2224.02 -28970.17 11673.80 -11039.20 79.27 

J . _195u5 _-29552.52 ~-150.30 -7101.1 11673.80 -110 139.20 --- 5436.73 

194~-3 -29552.52 -14456.64 -4131.97 11673.80 -11039.23 -5436.73 

19 727.4299 36286-23 -14456.64 137237.80 11673.80 -11039.20 -5436.73 

S20 24982.07587129.36286.23 -14456.64 137237.80 11673.80 -11039.2v -5436.73 

4794.21 36286.23 . 72530.98 -39389.42 11673.80 -11C39.20 .-5436.73 

21 4794t.21 36286.23 -. 72530.98 - -39389.42 11673.80 -11039o20 -5436.73 __ _______ 

5430. 22694.42 72530.9 8 -68573.93 11673.80 -11039.20 -5436.73 

22 3112.17 44769.54 84891.65 30002.13 998.64 -qt5.99 9634.74 

T______-16'3. 43 -2052.13 36487.79 30002.13 998.64 -- 965.99 961 4 .7' 

23 219.68 -2052.13 36487.7930002.13 998.64 - -+- 963.4.74-66 

290.61 .:. -2052.13 . . -59088.79 20419.48 .998.64 9634.74 

24 -- 290. 61 .- 2052.13 .- 59088.79 20419.48 998.64 -965.99- -- -2589. 26._________ 

417.81 -2052.13 -84774.29 30002.13 998.64 -. 65.99 -259.26 

-____-25 2783.99 -2052.13 -84774.29 30002.13 998.64 -I?.5.99 -2589.26 

-16088.01 .-- 99284.46 30002.13 998.64 -2589.26 
3248.5 -568.0. 

-142.2 13.3 
-12.5 7636



m** 

PIPING FLEXIBILITY ANALYSIS-ENGR 33 

- MAIN STEAM Z ACCELERATION .5G CASE I W D GROSS DFC 71219 4 

STRESSMOMENTS ANtORCES ON _MEMBERS 

MEMBER STRESS MX MY MZ FX FY FL 

START/END (PSI) (FT-LBS) I..T--BS) (FT-LBS) LLBS) _-LBS) (LBS) 

26 3248.51 -1608B.T) -99284.46 30002.13 998,64 -96599 -589.76 

717'.35 -16088.00 . 12053.91 -11535.56.'. 998.64 -965.99 -2589.26 

27 1232.43 -16088.00 12053..91 -11535.6 3_71,53 4l33.,--- -2589.6..  

1361.17 21741.15 12053.91 -6107.57 371.53 4133.40 -2589.26 

28 118.93 21741.15 12053., 1 -6107.57 371.53 4133.40 -258926 

71.28 3099.51 13729.9 -6107.57.. 371.53 4133.40 -2589.26 

29 71.28 3099.51 13729.50 -6107.57 371.53 4133.40 -6038.26 

118.93 21741.15 12053.92 -6107.57 . 371.53 4133.40 -6038.26 

:30 1361.17 21741.15 12053.92 -6107.57 371.53 4133.4C -613S.-26 

2996.15 54891.22 12053.92 -4067.90 371.53 4133.40 -6038.26 

. 1 2996.15 54891.22 12053.92 -4067.90 371.53 4133.40Q _ -6038.26 

1292i07 -15376.65 18369.85 -4067.90. 311.53 4133.40 -6038.26 

32 1292.07 -15376.65 18369.85 -406 .90 371.53 4133.40 -6038.26 

1910.55 -30472.31 18369.85 -4996.71 371.53 4133.40 -6C38.26 

. . . . . . .0 4 4 0 I4 A R
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* ..-. : /7/~ f~LX/~5/JT CA/C ULT/QA ______MAY/MUM $TRESS PAEF 

rSAC/.ZS"6c+.?3Sb AT P/AfTr 
0'- .4550 SEVILLE AVENUE' 

%5///TU'ED.3L .. ~7' '~~~TE C.- CO)VVEA1710MFOR y -.. > 

* PRO.746/ r 70S MO. 4Oc5_ --- OS/7/V~E 

'00

jDES/( 2 MI DATA. x 

AT .' ..  

E-P c E . .727 

/4 EI8ER DATA ~I 

_____ _____ _ 31 

___ _ ____ ____ ____ 'p 

(2 f. d.  

12 __ _ Y-_ __ _ .J J

ANVCHOR DATA 
NtIQCORD/A'1ffEN DEFTLECT/ON 14 17 / 7-r~.  

-~HR C c? 

-,-.7 

- ____ . ~ ~ :dy 

L~ -. 
-3 

*. - - _ ..-



2513 -eEGIN PROPLEP C10 

*****ThE INITIAL LCAD SPECIFIED FOR THE RIGID RESTRAINT AT DATA POINT 20 HAS BEEN RESET TO ZERO.  

- TO INCLUDE AN INITIAL LOAD, SPECIFY A FLEXIBLE RESTRAINT.  

-- -THE INITIAL LCAC SPECIFIED FOR THE RIGID RESTRAINT AT DATA POINT 40 HAS BEEN RESET TO ZERO.  

TO INCLUDE AN INITIAL LCAO, SPECIFY 'A FLEXIBLE RESTRAINT. r .  

. *****TFE INITIAL LOAD SPECIFIED FOR THE RIGID RESTRAINT AT DATA POINT 71 HAS BEEN RESET TO ZERO.  

STO INCLUDE AN INITIAL LOAD, SPECIFY A FLEXIBLE RESTRAINT..., --- _ ---..---.  

****..THE INITIA~L LOAD SPCFE O H RIGID RSAITAT DATA POINT 72- :8 HAS BEEN RESET TO ZERO. C 
TC INCLUDE AN INITIAL LOAD, SPECIFY A FLEXIBLERESTRAINTO.  

S- .t.,.*TF-E INITIAL LOAD SPECIFIED FOR THE RIGID..RESTRAINT AT DATA POINT-.*85 HAS BEEN RESETTO ZERO.__ 

TO INCLUDE AN INITIAL LOAD' SPECIFY A*FLEXIBLE RESTRAINT.  

&****THE INITIAL LOAD SPECIFIED FOR THE RIGID RESTRAINT AT DATA POINT 1:20 HAS BEEN RESET TO ZERO.C 

*TO -INCLUDE AN INITIAL LOAD, SPECIFY A FLEXIBLE 'RESTRAINT.,, 

3 *.*TtHE INITIAL LOAD SPECIFIED FOR THERIGID RESTRAINT-AT DATA POINT. .265HAS BEEN RESET TO ZERO.-_ _ 

TCICUEAN INITIAL LAvSPECIFY A FLEXIBLE RESTRAINT..  

3 4.-ETIE INITIAL LOAD SPECIFIED FOR THE RIGID RESTRAINT AT DATA:POINT.; ,265 HAiSm BEEN RESET TO ZERO.  

TO INCLUDE AN INITIAL LOAD, SPECIFY A FLEXIBLE 'RESTRAINT. ..  

2 *. * . *.TFE INITIAL LOAD SPECIFIED FOR THERIGIDRESTRAINT AT DATAPOINT.. 266 HAS BEEN RESET TO ZERO.________ 

4. ~ ~ (N 1  
TO INCLUDE AN INITIAL LOAD, SPECIFY A FLEXIBLE'ESRIT-2 

**.TH-E INITIAL LOAD SPECIFIED FOR THE RIGID RESTRAINT AT DATA 'POINT%. 280, HAS BEEN RESET TO ZERO. C 

TO INCLUDE AN INITIAL LOAD, SPECIFY A FLEXIBLE RESTRAINT. : 

___*...*Tl-E INITIAL LOAD SPECIFIED FOR THERIGID RESTRAINT ATD A TA POINT..,,20 HAS BEEN RESET TO ZERO.___ __.~~- . -

TO INCLUDE AN INITIAL LOAD, SPECIFY AFLEXIBLE RESTRAINT. ~ 

3 .... T-E INITIAL LOAD SPECIFIED FOR THE RIJGID RESTRAINT.AT DATA POIN 325 HAS BEEN RESET TO ZERO.  

TO INCLUDE AN INITIAL LOAD, SPECIFY A FLEXIBLE RESTRAINT. _________ 

__________ **~.. ~ -SPECIFED FOR THERIGID RSAITAT DT un 2 A ENRSTT EO -

**. 3 ... TI-E INITIAL LOAD SPECIFIE-D FO H II ETAN TDATA POINT. 327 HAS BEEN RESET TO ZERO.  

TO INCLUDE AN INITIAL LOAD, SPECIFY A FLEXIBLE RESTRAINT.  
*ELS ITCONTRHL ENTEREE RLKFINE.  

o__CONTROL ENTERED 8LKF0O8. __C 

CONTROL ENTERED ILKFO8. LIRAAET 

CONTROLENTEREC BLKFO8._______________________________________________ _ Jle(h 

OCNTROL EINCLE [LF OIB.L 

. TC L A IN L LO 

***TEIIILLAIPCFE O H II ETAN TDT ON 6 A ENRSTT EO 

- TOINGU0EAN NITIL LADSPEIFYA FLXIBE RSTRINT 

__**H __TA ODSPCFE O-HERGDRSRIN TDT ONT20HSBE RSTT.EO 

TO INCLUCE-'-- AN.INITIAL. LOD SEIF. FLEXIBLE RESTAINT 

****.TEIITALOADSPEFEDORHEIGD 
-RSTRIN ATOT POINT.-..... 290 HAS BEEN RESET TOZEO 

. TO____________ INLUE NINTILLODSECFYA4LXILERSTAIT
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0L N. c P IPING FtLEXIBILITY ANALYSI5 PROGRAM MEC -2177094-: PAGE 1 OF 10 

** WEIGHT LOADING EFFECTS ** 

MAIN STEAM SPHERE TO TURBINE .. X-ACC _.OG 4/24/65 PROBLEM NO. 010 

-PROJECT Nb. 3246 - .DATE*00)0'U00 
GROUP 0000 TIME2513HRS.  

SUMMATION OF THE -REACTIONSON THE. UCTURE-.  

FX, LBS. FY, LBS. FZ, LBS. MX, FT.-LBS. MY, FT.-LBS. ML, -FT.-LBS.  

-58723. 38. -32. -2342. -2591254. -666151.  

. SUMMATION OF THE WEIGHT AND UNIFORM LOADING EFFECTS 

FX, LES. . FY, LBS. FZ, LBS. MX, FT.-LBS. MY, FT.-LBS. ML, FT.-LBS.  

-58990. 0. 0. 0. -2608930. -668977.  

0.  

O .CETE-O-FRCSCU COD IN AT ES CENTER-0F GRAVITY COORDINATES 

X,, _F T. Y, FT. Z, FT, X, FT. Yt FT. L, FT.  

. .- 1.1.3 44.2 . .0. .. ,.44.2 r 

SUMHATION OF THE REAdTIONS AT THE BRANCH-INTERSECTION-POINTS 

O) ___BNP NC. Fx, LES. . FY. LBS. FHo LBS. MX, FT.-LBS. MY, F-LBS5. HZ, FT.-LBS..  

LINP 1 2. 
1. -0.  

L LINP 2 0. O. 0. . 0. w-o. -0.O 

L INP 3 -0. -0. -- 0* . e0 -0. -0.  

L INP 4 265. 38. -51. -290. -135. .- 1093.  

O IN. 5 0. -0. 0. 0. o. 0._ _,.O 

5- .3 4. 0 A c A.  

.................................... p.......e...  

O 

O--0.- -0.

* LINP 3 -*. -00-4-C. 4. 0 2



RLN NO. .1 PIPING FLEXIBILITY ANALYSIS PROGRAM EC2/7094- PAGE 2 OF 10 
.CATA CARD OISPLAY WITH DIAGNOSTIC..NOTES * 

CATE OOOC'UC) TIME 253HS ANSEMSPHERE TOTURBINE"': ACC 0OG4/24/65 PROBLEM NO. 010 

TYPE ONE CARDS .. ..  

CNOARTTCTGBRFR CATA PT COCROINATES DIAM THCK RAD SPECIAL COORDINATES P DIAGNOSTIC NOTES 

51 XFT_ YFT /ZFT IV / VV/ VFT/ VXFT/ YFT /ZFT /V EOCODNTS 

51 Clol 240-000968ZEOCRDNTS 

10 1 -c +4001267024CCc96BC3 
- .15 1 + 50O 14 0+01267C24OCCC096803 ------- *-__ _______-..-- --..... .. .  

20 2 1 +CG5GC0-Cl4G00+01892C24CC00968 
40 2 1 

60 1 C2 0201-C25CCO- 014C00+C261702C0000812 
651 0203 -025 00-0140C0+043170140)CCC968_________, . . .- -- 

70 1 -0 2 5-G--C'140 0 +02 6 17C 240 00 9 6 11.  
71 2 1 C30402-C25CC3-014000+01B92C240000812 
72 2 1 
75 1 040501.C05000-C14C000C37170'24C009)68 
76 1 .+C04ZG.)-C14CCO+0J3717C30 009 
77 3 +CO4CC0-CI4000+04167C .aa 

TYPE TWC CARCS 
CNO CMPT DATA OR ANCHCR,RESTRA[NT FLEX C CG-R STR LOC-A COS CR 

->- / E/ E/ E/ E/ E/ EX //Y //Z '1VV --.

5 

150 +0Cn0186-0076L1+018920 1 .  

40 +010657-008343+018920 I...~. . .  

45 ___ 

60 

70C 
71-025C00-004000+01892O i

72 -01.5000J-014000+018920 1 

76 

TYPE THREE CARCS 

C1NOEXPAN E MU LOAD RHO PSI ULOAD F COS, ANK DELTA ANK ROT,RSNT MOVE 

VQ.... __.YVV VV /vV VV V/ VX/Y/ z X// Y// Z// -aA 

5 
.. .10 2793 _21202-1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _-.

15 2793210
* 20 27321202-1 

40 rfI 
s 45 2793 _ 212C2-1 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _~ ___ ._ _. ..  

60 2793 .14802-1 

65 ___ 

-70 27932 212*02-1k 
71 2793 21202-1 ________________ 

72 

-76 2793 

2 77 2 7 293 .166.63-1 wci--...----..
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2PPN '3 AG OF 10 

A LN NO. 0 PIIGFLEXIBILITY ANALYSIS PROGRAM mEC- 21/7094'.  

CATA CARD DISPLAY WITH DIACNOSTIC.:NOTES,** 

AI T A P E E T U BI E-IC.'1'G,4/ 4 6 R B E O 1 

CATE 000)C'UOO TIME 2513 HRS. _____MANSEMSERTOTRIN 
X OG42/5__PBLMNO01_ 

TYPE ONE CARDS 

OATTTURFCAAPT COOR-DINATES lMTC A PCA COORDINATE P DIGNSICNOE 

XFT / YFT / LFT / V /VV/ VFT/_VXFT _/ YFT / ZFT / VV _____ 

ED- 0 +05CC-C14C0+040CCC 

e5 2 1 +C05CrG.ThC14,(CO+04317%-240GO0
9 68 __ 

120 1 +005CCC-Cl4CC0+06650C24CCOC
9 6 8 

-35 1 05C660:+CC0C08750065C24COCC9
6 8 0 3 

S 240 1 __ ,08516-C'z8750+07C01624 *0OCC9 6 80O3 

-245 1106-016 r,087 50+-07OO1624r%-OC 9 6 8 

250 1 1 4C 1 6 .I16-C8750+67563COCCCCG _______ 

2 255 1 C L6C-16-C08750+O700 I63OCCqCCO-.'. 
.  

260 '1 4,o26 516-C0875o+C7001624CCCGC968 
' 5 2 T~ 7-1C8750+067~6'C0 

~. 266 2 1 

I ~ C2656-C087C+C701624CCC
9 68 

.

275 1 -+031766-C087 50+070012C CC 8 

TYPE T~tC CARCS _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

T~WPCAT~~ANCORE SRi FLEX C, CG- SRLCACS CR 

lip,_ E/ E E E/ E/ EX IIY iZ/ VV 

E5 
+0001B6-007611+043170) 

1 

1~~-C5fl +C570 0-8-S 03170 1 

120 

245 

250 +C16016+010000+06 7 516 1 

26 1 C. 0, 

266 +026516+010000+067516 1 

TYPE THREECARCS-MV 
-C NCEXPAN E M U LCAC R HO PSI ULOAC FCS ANK DELTrA ANK RoTRSNT MV 

vvvv V V /- Y z X// Y// Z/_________________ 

- 8 2793 

120 2793 21202-1.  

O 240 2793 -- 21202-1__ _ _ _ _ _ _ _ __.-

245 2793 2122

-- 250 2793 
Gk.  

'K~~26 2793 -53002-1 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

270 2793 
.. . . - .. .. .. I@T 

*275 2793 '53002-1 .
v 4 .. .. ... .4



..... - P PING 
AGE 4 OF 1 

h R LN NO-. C0IPN FLEXIBILITY ANALYSIS PROGRAM' mEC"'21/7094 PG F1 
CAACR DISPLAY WITH DIAGNOSTIC NOTES'-* 

CATE 000)0'UCO TIME 2513 HRS.-- M AI N S.TEA M SP HERE_.TO0 T.UR BI N E. k XA C ClZ OG 4/2 4/65 __PROBLEM NO. 010 

TYPEONE CAROS 

CNCARTTCTOBRFR DATA PT COCRDINATES DIAM THCK RAO SPECIAL COORDINATES P DI AGNOSTIC NOTES 

XFT /YFT /ZFT /V / VVi VFT/ VXFT /YFT/ZFT/VV;__*.*~~.

280 1 1 4C31766-C08750+C675163CC009 .  

__2E5 I +C31766-C087504C700l63000C9.<:,-.-- 
-.- .  

2S0 I I O38.266-C*D875C+C70)1.624"CC0C968, 
3C01 0407 +C32878-C07726+l2425C240GO0968 
3C5 1038-C726+902CCC83 

* ~ ~ ' 320 1 + ...C05COO-014CO0+093001C'240r-00
9 6 80 3 

- 325 3 1 +C05CCO-Cl4CO0+O735C0240GCC968 
__326 3.1 ~ -_ 

D 327 3 1 
30 1 +005CCC-014Cr.~6O240C6 

TYPE TWO CARDS Cy__ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ 

CNO CMPT DATA OR ANCHOR,RESTRAINT FLEX C CG-R STR LOC-A COS CR 
-- / E/ E/ E/. E/ E/ EX // Y // Z/ / vv 

2E0- +031766+010000+067516 1.  

2G0 +038266-008750+06 1 

325 - -. -. +OCOCO-014000:0735 I. . .-....-
C 

327 +C09GOO-014000+066572 1 *'.7:.*, 

330 
--. --

__TYPE Tl REE CARCS _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

SCKOEXPAN E MU LOAD RHO PSI ULOAD F COS, ANK DELTA ANK ROT,RSNT MOVE 
v vv vv V VV/vv V/ VX Y z / i/ X// Y./ Z// 

280 2793 

290 2793 46802-1 

: 3C5 2793 .. ,..  

320 2793 
325 2793 

__ 326._ . . .
*_ _ _ _ _ - .. - -.  

327 
.1 330 .~ 27.93 .212.02-1.~ 

_____ __ 

* ~' L _______ _______ _____ 

___ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ , 2_.-. 12__ ___ __-------~. .----.-.
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PAG SOF 1.0 
U .0 ... .- PIPING FLEXIBILITY ANALYSIS PROGRAM MEC-21/7094 

'AU-- NO- 
--- --- 

0 
R~ .,_RBE 

O.0. _ _RUNNO O**WEIGHT LOAC[NG EFFECTS 

CATE 000)C'UCO TIME 2513 HRS. MAIN STEAM SPHERE TO TURBINE XCC 4/24/65 _-_PROBLEM NO-. 010 

ELEVENT TO ELEM ELEM ELEVENT POINT COORDINATES LENGTH DIAM TH CK IUS THETA DISPLACEMENTS, INCHES 

CRD-8R-EM TYPE PCNT X, FT. Y, FT. Z, FT; FT. IN. IN. T. DEG DELTA X DELTA Y DELIA Z 

330-07-01C TGNT BINP 5.003 -14.000 66.503 7.000 24.000 .0.968 -0.010 -0.001 -0.000 

3 2 7-07-009 RSNT END 5.000 -1.4.000 73.500 -0.000 0.000 -0.000 

326-07-008 RSNT END 5.CCO -14.COC 73.500 
-0.000 0.COO -0.000 

325-07-C7RSNTEN 5.000 -14.000 73.500 
-0.000 0.000 -0.000 

E 325-07-CC6.TGNTEO 5.0C0 -14.030 73.500 16.500 24. 8-0.000 0.00 -0.000 
5.cco 

3 ?---7Ec 5. -14000 90.000 4. 00 0968 3.000 90.000 0.017 0.000 -0.000 

320-Cf7-CC TGNT ENC __.927 -13.341 93.000 22.TTS200.019 
0.001 -0.001 

-3TCS- 0 7-0 0 3-B BE N C _-E N O_ ___2 9.095 8 9 33.f9 890000 0.018 0.005 -0.001 

3~750-002 lN I EN 32.878 -7.726 96.300 28.250 24.00 0.968 0.016 0.005 0.000 

3CO-07-OC 4ANKR ENC 32.8 7 87_772627 S0 2* *968----r20.96 0.000 -0. -0.  

2~0-060 019RSNT TP -ll 266 -815~ 70.0 16 
-0.005 0.003 0.000 

-y2gOy-Ty -- E 38.266 -8.750 70.16650 24.000 0.9 -0.005 0.003 0.000 

NT END 30O0.005 
0.003 00 

225-06-017 TGNT END 31.66 .7 

2E.6 15 4 T 
2-0.002 

0.000 -0.006 

20-06-01.5 TGNT END 31.766 -8.750 67.516 2.500 30.000 9.5 -0.002 0.000 -0.006 

2 75-06 '-4.TGNT END 31.766 -8.750 _70.016 50 24.000 0.96 . -0.005 0.)003 -0.00 

O 2 06-0 13 TCNT EN 2 .56 -8.750 70.016 2.500 30. 00 9.000 -0.005 0.003 -0.014 

266-06-01l2 RSNT ENC 26.516 -8.750 67.516 
-0.000 -0.OO0 -0.014 

265-06-Cl1 RSNT END 26.516 -8.750-.5151'66___6__6-0.00 
-0.00 

2 65-06-C1 TGNT END 26.516 . -8.750 67.516 2.500 30.000 9.000 -C.000 -0.600 -0.014 

260-06 009 TGNT END 26.516 -8.750 7C.016 10.500 24.000 0.968 

255- 06-008 TGNT ENC .16.016 -8.750 70.0106 2.500 0.000 9.000 -. 006 0.003 -0.020 

END--- - - -- ~ . 070 0 0-0.020 
250-06-007 R' E1.-7 -- '-- 0,1 0.000 -0.02 

2T0- 6 IGNI END 1.016 -8.750 67.516 2.500 30.000 9. -0 0 .0000 -20 

245-06-CC5 TGNT ENC 1.5.016 -8.750 70.01 66.257 24.000 0.968 -0.006 0.003 -0.020 pe 

-- ~~~c q-.-.-~-



RN NO. 0 PIPING FLEXIBILITY ANALYSIS PROGRAM MEC-21/7094 PAGE 6 OF 10 
WEIGHT LOACING EFFECTS 

CATE OCC)OUCO TIVE 2513 HRS.__ MAIN STEAM SPHERE'TO TURBINE ' ACC 1.OG 4/24/65 PROBLEM NO. 010 

ELEMENT IC ELEV ELEM ROTATIONS,. RACIANS RSNT FORCES LBS MOMENTS, FT.-LBS. STRESS 

CR0-BR-ELM TYPE PCNT PHI X PHI Y PHI Z LOAD FX FY . FL -MX MY MZ SEPSI 

330-07-OIC TGNT BINP -0.C0002 0.00C09 0.0ooo4 -1503. 248. 1201.. -2804. -11488. 373. 366.  

327-07-C09 RSNT ENC -0.00001 0.00013 0.00004 -1416. -708. 0. 1226. 0. 0. 0.  

326-07-008 RSNT END -0.00001 0.00013 C.00004 -195. -0. -195. -0. 0. 0. 0.  

325-07-CC7 RSNT END -0.C0OC1 0.00013 0.C0004 4208. 4208. 0. 0. 0. 0. 0.  

325-07-CC6 TGNT END -0.C0301 0.00013 0.00004 217. 53. 25. -1066. 5264. 373. 167.  

320-07-OC5 BENC END 0.00000 0.00006 C.C0003 217. 53. 25 -192. 1689. 373. 116.  

320-07-004 TGNT ENC 0.00001 0.00002 C.C0002 217. 53. 25. -50. 1112. 361. 79.  

0 3C5-07-CC3 BENC ENC C.00001 -0.00C01 0.CCOl 17. 5273 1657. 269. 114.  

3C5-07-GC2 TGNT END 0.00002 -0.00006 0.00001 217. 53. .25. -30. 1079. 257. 74.  

3CO-07-CC1 ANKR ENO -0. -0. -0. .. 217. 53.  

290-06-019 RSNT BINP -0.00009 -0.00007 0.00000 1320. 0. 0. -1320. 0. 0. 0.  

290-06-018 TGNT END -0.00009 -0.C0007 0.00000 0. -0. -1320. -0. 0. 0. 0 

225-06-017 TGNT END -0.oGCC9 -0.00010 0.Oocoo -3650. -0. -1320 -0. 8582. -0. 40.  

20-06-016 RSNT END -0.00009 -0.00010 000-100 -5. -0. -0. 0. 0. 0.  

217 

2E0-06-CiS TONI END -0.000C9 -0.CCO1O Ci.CCCCO -3650. -5. .-1320. 0. -544. -0. 3.  

* 275-06-014 TGNT END -0.00009 -0.00010 0.00000 -3653.. -5. , 1320. -11. 8582. -0. 266.  

S270-06-013 TONT END S .C 0 00 G -0.00017 0.00000 -6989. -5 12.-11. 15513. -24. 72.  

266-06-012 RSNT END -0.00009 -0.00017 0.00000 27. 0. 2 7. 0. 0. 0. 0.  

265-06-011 RSNT END -0.00C09 -0.00017 0.00000 -16828. 16828. -0. -0 0. . 0 

.. 0 265-06-CIC TGNT.END -0.00009 -0.C0017 0.00000 9839. 23.1 -1320. 0. -19600' -24. 9.C 

260-06-009 IGNT END -0.00009 -0.G0017 0.00000 9839.. 23. _-1320. 56. -26557. -24. 822.  

255-06-008 TGNT END -0.C0009 0.00006 -0.00000 3161. 23. -1320. 56. -12694. 213. -- 59. 

217.  

S250-06-007 RSNT END, -0.00009 0.00006 -0J.00000 -101.-0 11 -0. 0. 0. - - 0. :r 

250-06-006 TONI END -0.00009 0.1C006 -0.00000 3161 -79. -1320. 0. -4792. 213. 22.  

END - 0 .00075-0.00000 316. -79. -1320. -197. -12694. 213.  

5 3 . 2 5 . -1 9 ." 1 6 8 

5335 50 12
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-N NO. O .PIPNG FLEXIBILITY ANALYSIS PROGRAM E217094 AGE 7 OF 10 

*WEIGHT LOADING EFFECTS*eA 

- C-ATE 000)C'U00 TIME 2513 HRS. MAIN STEAM SPHERE TO TURBINE K C 10 4/24/65 PROBLEM NO._010 

ELEPENT ID ELEM ELEM ELEMENT POINT COORDINATES LENGTH DIAM THCK OiRADIUS THETA DL DISPLACEMENTS, INCHES 

CRD-BR-ELM TYPE PCNT X, FT. Y, FT. L, FT. FT.. IN. IN. FT. DEG DELTA X DELTA Y DELTA Z 

240-06-0C4 BENC ENC 9.759 -8.75070.016 2.35624.0000.968 3.000 45.000 -0.006 0.003 -0.012 

240-06-003TGNT END 7.637 -8.750 69.137 0.730 24.000 0.968 0.002 -0.008 

235-06-002 BENC END 7.121 -8.750 68.621 4.712 24.000 0.968 3.000 90.000 -0.008 0.001 -0.007 

225-06-001 TGNT END 5.000 -11.750 66.500 2.250 24.000 0.968 -0.011 -0.001 -0.001 

20 GIN 0 -14.CO0 66.500- 2.250 24.00 0.968 -0.010 -0.001 -0.000 

120-05-008 TGNT BINP ,5.00 -14.000 66.500 23.330 24.000 0.968 -0.010 -0.001 -0.000 C 

105-05-C07 RSNT END 5.000 -14.000 43.170 -0.000 -0.000 -0.000 

O es-o5-CC6RSNTEND 5.C00 -14.000 43.170 -0.000 -0.000 -0.00 O 

i5-05-CC5 TGNT END 5.000 -14.000 43.170 1.500 24.000 0.968 -0.000 -0.000 -0.000 

80-05-CCA4TGNT END 5.C'0 -14.000 41.670 1.000 30.000 9.000 -0.001 0.000 -0.000 

O 77-o5-C03 CMPT END 4.C0 -14.000 41.670 4.500 -0.001 -0.001 0.001 

. 16-05-C2 TGNT ENC 4.000 -14.000 37.170 1.000 30.000 9.000 -0.007 -0.001 0.001 

75C 5'CC1 TGNT ED 5.00C 037 0- SY17T. T000 24.000 0.968 -0.007 -0.000 -0.000 

75ZsCOTTGNT BGIN 5.000 -14.000 26.1701W000 24.000 0.968 -0.010 -0.001 -0.000 

7 -5C C3 1TGN Tf N5.006 14000 2 -190 1UU0200-0.000 -0.000 -0.000 

-O to CO2iSNT ENC -25.000 -14.COO 18.920 
. 0.00 -0.000 -0.000 

71-04-00 TGNT EN -25.000 -14.000 18.920 7.250 .24.000 0.812 -0.000 -o.oo -0.000 0 

71-04-001 TGNT BGIN -25.000 -14.000 26.170 7.250 24*000 0.812 -0.010 -0.000 -0.000 

7 -03-0c2 TGNT elNP -25.CcO -14.000 26.170 17.000 24.000 0.968 -0.010 -0 oJoJoo c.000 

O 65-013001ANKR -ENO -25.000 -14.000 43.170 24.000 0.968 -0.000 -0. -0* 

60-02-001 TGNT BINP -25.000 -14.000 26.170 30.000 20.000 0.812 -0.010 -0.000 -0.000 

-1N 800812n" ' 
-0.0 10 _6-0 0. .000_ 

60 02-001 TGNTfGIN ) 5.000 -14.oo 26.170 7.25 0 0.9682 0.0 00.0 

O - s 1-CC9TGNT SI .Coo -4eo 0 b.0 
-0.01 -0.001 -0.000 

U0-UL-C8 RSNI ENU 5.000 -14.000 18.920 -0.000 0.000 -0.000 

* O -o-oo 2 ________o - . 00 

, -2021-007 RSN T END S.CCO -14.0O 18.920 -000 .0 -. 0 
-- ------- _-__-___._perur 

---- _--- ---- aa 0 0 40 2



RLN NO. 0 PIPING FLEXIBILITY ANALYSIS PROGRAM MEC-21/7094 PAGE 8 OF 10 
-. ** WEIGHT LOADING EFFECTS ** 

CATE 000)O'UCO TIME 2513 HRS. MAIN STEAM SPHERE TO TURBINE X CC 1.0G 4/24/65 PROBLEM NO. 010 

ELEMENT IC ELEM ELEM ROTATIONS, RACIANS RSNT FORCES STRESS 
CRO-BR-ELM TYPE PCNT PHI X PHI Y PHI Zi LOAD 

240-06-004 8ENC ENO -0.00009 0.0C013 -0.00000 1569. -79. -197. -4.432. 302.  

240-06-03 TGNT ENC -0.00009 0.00017 0.00000-127. -601. -446. 45.  

FOCE LBS. MOMNTS FT.-LBS. STRESS ..CO 

235-06-0C2 BENC END -0.00009 0.00017 0.00000 784. -79. ,-1320. -87. 533. -487. 43.  

235-06-00 TGNT END -O.C004 0.00011 0.00004 -415. -79. -1320. -3881. 4073. -716. 296.  

235-06-CC1 TGNT BGIN -0.00002 0.00009 0.00004 -987. -79. -1320. -6852. 4073. 862. 248. .- C 

120-05-008 TGNT BINP -C.CCC02 0.C0009 0.C0004 ..- 780. , -289. -170. -4337. 15426. -604. 496..  
0C 

1C5-05-C07 RSNT END 0.CCCCO 0.00006 0.00006 13511. 9554. 9554. 0. 0. 0. 0.  

0 85-05-CO6 RSNT END 0.COCCO 0.00006 0.00006 -11328. 681.7. -9047. -0. 0. 0. 0.  

85-05-CC5 TGNT ENC 0.CCCC 0.00006 0.CCC06 11216. 217. -170. 2413. -35607. -604. 1105.  

80-05-004 TGNT END -0.00000 0.00010 0.00006 . 10834. . 217., -170. 2087. -19069. -604. 89.  

O 77-05-003 CMPT END -O.OCCOO O.Coo1o 0.oC006 10834. 217. -170. 2087. -18899. -387. 0.  

76-05-002 TGNT END -0.COCCO 0.00010 0.00006 1838. 217. -170. 1110. 9613. -387. 45.  

75-05-CC1 TGNT ENC -0.0G000 0.COC10 0.00006 1838. 217. -170. 1110. 9443. -604. 295.  

0. 75-05-001 TGNT BGIN -0.00000 -0.CCO07 0.00007 -961. .217. -170. -1278. 14268. -604. 444. O 

72-04-CO3 RSNT BINP. 0.00000 -0.00015 -0.00002 3900. 3900. 0. 0. 0. 0. 0.  

71-C4-CC2 RSNT ENC 0.000CO -0.00015 -0.00002 86. 0. 86. 0. 0. 0. 0.  

O 71-04-CC1 TGNT ENO .0.0000 -0.00015 -0.00002 3900. 86. -0. 0. -0.. -0. 0.  

71-04-001 TGNT BGIN 0.00000 -0.C0004 -0.00002 2055. 86. -0. 625. -21587. -0. 781.  

70-03-002 TGNT BINP 0.00000 -0.00004 -0.00002 . -340. -65. -327. 601. -17192. -898. 533.  

0 5-03-CC1 ANKR- (NC -0. -0. -0. --4665. -65. -327. 4 -499. 25354. -898. 785. O 

60-02-COl TGNT 8INP 0.00000 -0.00004 -0.00002 2396. 151. 327. 24. -4395. 898. 239.  

O 60-02-COl TGNT BGIN -0.0CC00 -0.00007 C.00007 -2932. 151. 327. 24. 5416. -3626. 347.  

45-01-009 TGNT BINP -0.00000 -0.00007 0.00007 -3891. 368. 175. -1256. 19685. -4231. 624. ( 

40-01-008 RSNT ENC 0.00002 -0.00010 C.00012 7034. 4974. 4974. 0. 0. 0. 0.  

20-01-007 RSNT END 0.00002 -0.C.C01O 0.OC012 -7634. 4594. -6097. -0. 0. 0. 0. . Ae U 

Z400G 0 L



PIPING FLEXIBILITY ANALYSIS PROGRAM MEC-21/7094 PAGE 9 OF 10 
** WEIGHT LOADING EFFECTS ** 

CATE 000)0'U00 TIME 2513 HRS. MAIN STEAM SPHERE TO TURBINE X-ACC 1.G /24/65 PROBLEMNO. 010 

ELEVENT IC ELEM ELEM ELEMENT POINT CCCROINAT.ES LENGTH DIAM THCK RADIUS' THETA DISPLACEMENTS, INCHES 
CRO-BR-ELM TYPE PCNT X, FT. Y, FT. Z, FT? FT. IN. IN. FT. DEG DELTA X DELTA Y DELTA Z 

20-01-56 TGNT END 5.0C0 -14.000 18.920 3.250 24.000 0.968 -0.000 .0.000 -0.000 
0- 1 C & T ED - 5 -4 -. -6 -- -5-.6-1 -b 4. 1- 2 . ** 

15-01-CC5BENC TNO 5.CCO -14.000 15.670 4.712 24.000 0.968 3.000 90.000 0.003 0.001 -0.000 

1 CC1-C04 TGNI ENC 3.991 -11.175 12.670 8.866 24.000 0.968 -0.000 0.000 0.000 

o0 04 0W30 END ED 1.009 -2.8257 1.670 4.712 24.000 0.968, 3.000 90.000 -0.013 -0.004 0.000 

O O-100C2TGNT END -0. -0. 9.670 9.670 24.000 0 . 968 -0.011 -0.003 0.000 ' 

5-01-COl ANKR ENE -c. -0. 24.000 0.968 -0.000 -0. -0.  

O0 

O0 
. O.  

O O 

* 0 - ~ .,qO.  

to ....
0 

o 

O .-. AlsoAI 

o 
-4040294 _____



RLN NO. P.IPING FLEXIBILITY ANALYSIS PROGRAM MEC-21/7094 PAGE 10 OF 10 
** WEIGHT LOADING EFFECTS ** 

CATE o0O)0'Uoo TIME 2513 HRS. MAIN STEAM SPHERE TO TURBINE'-. AC C.OG 4/24/65 PROBLEM NO. 010 ) 

ELEMENT TO ELEM ELEM ROTATICNS, RACIANS ' RSNT FORCES L MOMENTS, FT.-LBS. STRESS 

CRO-BR-ELM TYPE PONT PHI X PHI Y -PHI 4 LOAD FX FY MX MY ML SEPSI 

20-01-0C6 TGNT END 0.C002 -0.CO00 0.C0012 3833. -755. 175. -3925. -15212. -4231. 504.  

N0.00003 -000007 0.00014 30C6. -755. 175. -1471. -4100. -4231. 323.  

15-01-CC4 TGNT ENC 0.C0002 -0.00005 0.00015 1807. -755. 175. 297. 3433. L344. 165.  

10-01-C03 BEND ENO C.00003 -0.00029 0.00010 -449. -755. 175. .- 1167. 2910. 4764. 338.  

) 16-01-C02 TGNT ENC 0.00005 -0.00014 0.00002 -1647. -755.* 175. 601. -902. 1504. 87.  

5-01-001 ANKR ENC -0. -0. -0. -4107. -755. 175. 7900. -28727. 1504. 923.  

EM 
END, EXECUTION TIME 1.69 MINUTES.  

C 

O -- 0 

.........................................................O 

O0 

___ ___ ___ __ ___ ___ _ O 

O~ 

O- .



2514 BEGIN PROBLEM C11 

4*44VTHE INITIAL LOAC SPECIFIED FOR THE RIGID RESTRAINT -AT DATA POINT 20 HAS BEEN RESET TO ZERO.  

TO INCLUDE AN INITIAL LOAD, SPECIFY A FLEXIBLE RESTRAINT.  

ITE*HETFTTALLAD3PCTIE FRTHE RIGID RkESTRAIT A,T DATA..POINT ,,,..0 HASBEEN RESET TO ZERO.  

TO INCLUDE AN INITIAL LOAD, SPECIFYA FLEXIBLER 

***i*THE INITIAL LOAD-SPECIFIED FOR THE RIGID RESTRAINT AT DATA POINT 71 HAS BEEN RESET TO ZERO.  
TO INCLUDE AN INITIAL LOAD, SPECIFY A FLEXIBLE RESTRAINT.  

qf*uTHE INITIAL LOAD. SPECIFIED FOR THE RIGID RESTRAINT AT DATA POINT .72 HAS BEEN RESET TO ZERO.  

TO INCLUCE AN INITIAL LOAD, SPECIFY A FLEXIBLE RESTRAINT. - or 

*****THE INITIAL LOAD SPECIFIED FOR THE RIGID RESTRAINT AT DATA POINT 85 HAS BEEN RESET TO ZERO.  

TO INCLUDE AN INITIAL LOAO, SPECIFY A FLEXIBLE RESTRAINT.  

*****THE INITIAL LOAD SPECIFIED FOR THE RIGID RESTRAINT AT DATA POINT 105 HAS BEEN RESET TO ZERO.  

TO INCLUCE AN SPECIFY A FLEXIBLE RESTRAINT.  

w*v**THE INITIAL LOAD SPECIFIED FOR THE RIGID RESTRAINt AT DATA POINT 150 HAS BEEN RESET TO ZERO.  

TO INCLUDE AN INITIAL LOAD, SPECIFY A FLEXIBLE RESTRAINT. a 

.****THE INITIAL LOAD SPECIFIED FOR THERIGID RESTRAINT AT DATA POINT 265 HAS BEEN RESET TO ZERO.  

TO INCLUCE AN INITIAL LOAD, SPECIFY A FLEXIBLE RESTRAINT. , P 

*****THE INITIAL LOAD SPECIFIED FOR THE RIGID RESTRAINT AT DATA POINT 266 HAS BEEN RESET TO ZERO.  
T1INCLDlDE AN INITIAL LOAD, SPECIFY A FLEXIBLE RESTRAINT.  

INITIAL LOAD SPECIFIED FOR THE RIGID RESTRAINT AT DATA POINT 280 HAS BEEN RESET TO ZERO.  

TO INCLUDE AN INITIAL LOAD, SPECIFY A FLEXIBLE RESTRAINT.  

.wTH INTA LODSEIFIED FOR THE RIGID RESTRAINT AT DATA PON 20 HAS BEEN RESET TO ZERO.  

TO INCLUDE AN INITIAL LOAD, SPECIFY A FLE XIBLE RES SRAINT.  

..uTE INITIAL LOADf SPEI FED FOR -THE RIGID RESTRKINTAf AA PN 325HSBENRSTTOZR.0 

.TO -INCLUDE AN INITIAL LOAD, SPECIFYiA FLEXIBLE RESTRAINT. .  

9*i.1 *,u.THE INITIAL LOAD SPECIFIED FOR THERIGID RESTRAINT- AT DATA: PO INT 3 26 HAS'BEEN RESET TO ZERO.0 

-t T INCub E AN -4INITAL LOADb4b,-SPiyE-CIFrYA IFLEXI)(BLE RESTRfA INT.  

-4i. o aYTE INITIAL LOAD SPECIFIED FOR THE RIGID RESTRAINT AT DATA POINT ..,327 HAS BEEN RESET TO ZERO.  

* I TO INCLUDE AN INITIAL LOAD, SPECIFY A FLEXIBLE RESTRAINT.

CONTROL ENTERED BLKFO8.  

0 -CONTRCL ENTERED ELKFG8..0 

* 7CE3NTRCL ENTERED eLKF08.  

0 CCN'TRCL EtNTERED BLKFOB.'--
1 CONTROL ENTEREC BLKF 12.  

00 

' O 
_ Km _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ 

__O--_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ---. -.--.-

O~~

*****TE INIIAL LCD SPEIFIED OR TH RIGIDRESTRINTATDATAOINT_20_HASBEENRSETTZERO 

TOTNsUE N-NIIA-LAD SECFYA-LEIDE ESRANT 

. O-NL0 N NTA OD PEI.AFEIL RESTRAINT.



-JN.-NO..O PIPING FLEXIBILITY ANALYSIS PROGRAM MEC-217094 . PAGE 1 OF 10 t 
** WE IGHT LOACING.EFFECTS 

MAIN STEAM SPHERE TO TURBINE Y-ACC 1.67G 4/26/ 65:PROBLEM NO. 011 

PROJECT NO. 3246 . DATE C0O)0U00 

GROUP 0000 TIME 25144 HRS._ 

. SUMMATION OF THE REACTIONS ON THE STRUCTURE

FX, LBS. FY, LBS. FZ, LBS. MX, FT.-LBS. .Y9 _ _-.-LS. M- FT.-LBS.  

-0. -98506. -0. 4356676. -9. -520913.  

. .*.  

SUMMATICN OF THE WEIGHT AND UNIFORM LOADING-EFFECTS 

O FX, LBS. FY, LBS. FZ, LBS. MX, FT.-LSM. sY, FT- B. Mz, FT.-LBS.  

0. -98507. 0. 4356707. 0 -520917.  

. CENTER-OF-FORCES COORDINATES CENTER-OF-GRAVITY COORDINATES 

X, FT. Y, FT. Z, FT. X, FT. Y. FT. Z, FT.  

5.3 0. 44.2 . -5.3 -11.3 44.2 

SUMMATION OF THE REACTIONS AT THE BRANCH-INTERSECTION-POINTS 

* BINP NC. FX, LBS. FY, LBS. FZ, LBS. MX, FT.-LBS. MY, FT.-LBS. MZ, FT.-LBS.  

t.INP 1 -3. 2. -0. 8. -3. -0.  

O . LINP 2 - -0. 0. .0. .0. 0. -0.  
LINP 3 -0. -0. - -0. 0.. 0. -0.  

LINP 4 -0. 0. -0. -0. 0. 0.  

.N0P 5 0. 0. 0. -0.  

..... O 4 0 I N s .*** 

O O4 

AO 

-- 1 

o ... 8 0 404-02 4-



-RUN NO. C 1PNGFLEXIBILITY ANALYSI-S .. PROGRAM MEC-21/7094-, . PAGE 2 OF 10 

_ **DATA CARD DISPLAY WITH DIAGNOSTIC: NOTES-4

r '~ CrE O0OC'UGO IME 254 MRS.MAIN STEAM SPHERE TO TURBINE_ Y-ACC-.67G 4/26/65 PROBE O 1 _________K 

TYPE ONE CRCS .~7~~ 
.C 

CNOARTTCTCBRFR DATA PT COCROINATES DIAM THCK RADO SPECIAL COOROINATES P ',,...".DIAGNOSTIC NOTES 

___- -XFT /YFT / zrT /V / VV/ VFT/_VXFT /YFT /ZFT /vV' v ,___ 

51 cIOL 2400CO968 -,,:;....---.ZERO CbOORDINATES* 

101+01267024CfOC0968C3 ______________________________ 

15 1 C05 CO-0140CO+01267024tOCCC96803 
20 2 1+005C00-G l4000o+O 8920240C00968 

A5 1 +C05CCG-Cl4C0+026170 2 4 0 0 CQ 9 6 8  .

6 - 1 d-2C 2-0 1 - -5 C-CO -CC -10T0 2 617 C 2C C'00812 

651 0203 -C25CCO0O1.400O+043I.7024COOC968 
*..  

_70- 1- -25CC0-1. 'tCC+02617C240C0C968 

71 2 1 C30402-C25O0C-14COO+01892C24C0O0812 

75 1.04050+CO5CO-Cl4C00+03717024DCC096
8 

- -- '--4*C00-014r000+0371703rC090 
77 3 0C4CCO-C14000+O't1670 

TYPE TWO CARCS0 
CKO CMPT DATA OR ANCHOR,RESTRAINT FLEX C CG-R STR LOC-A COS CR 

0/ E/ E/ E/ E/ E/ EX //Y I /Z I/VV ... ..
0 

10 
0 

40 +010657-008343+0189;20 .1 

45 
~:; 

65 

70 -C25000-0000D+018920 1 

72 -O15OOO-0140U0+0189dl... . d.. .  

76 

TYPE THREE CARCS 

CKOEXPAN E MU LOAG RHO PSI ULOAC F COS, ANK DELTA ANK ROTRSNT MOVE r\ 

5. vv vv vv /vv V/ VX Y ~'/ Z/ X// Y// Z// ' '~ 

10 2793 35402 -1 

o i 2793 3 35402 -1 ...  

'20 2793 .. .35402 -1 
y 

45 - - 2793 35402 - -l.._ __ 

70 3] 35402 

71 2793 35402 -1_________________________________. 
. A '-' 

17 2793 27823 -1 
p~t~ a~ 

*fi a2- x



RU NO. PIPING FLEXIBILITY ANALYSIS PROGRAM MEC -21/7094 PAGE 3 OF 10 
*' ATA CARD DISPLAY W I.TH DIAGNOSrIC.,NOTLS-*.  

CATE 000)0'U00 TIVE 2514_ HRS. MAIN STEAM SP14ERETO _TURHINE_!Y--:ACC- 167G 4/26/65 .PROBLEM NO. O11 

-. .. . TYPE ONE CARCS -* 

CNOARTTCTOBRFR DATA P1 *CCCRDINATES DIAM THCK R AD' SPECIAL COORDINATES P. .,,,,DIAGNOSTIC NOTES 
0 F YFT /ZFT /V / VV/ VFT/ VXFT / YFT / ZFT/VV_____ _________-.- __ 

20 1 4CO5CCO-014C00+04167C3CC0i09 

e5 2 1 *CO5C0-Cl4CO+43170240000968 . .. . . .  

1iC5 2 1 

120 1 +C05CCC-01.4c00+C6650C24OCCC968 
215 1 0506044-CC SCCO-CD87 50-C66500240C0C96803 
2 240 1. + C 08516 - CC.8.75 0.+070 016 24 C.00 C 96 8C3._____________________________________________ 
245 1 +016016-CC8750+J7001624C 0'968 -_____ 

250 1 1 +016016-C0875+675163C00CC0____________________________________________ _ 

+ G~ I*16 C16 -C 0 8 7 5007'0 016 3'0 0 G'CC--.  

260 1 +026516-C08750+G700 1624CCC0968 
265 2 1 +C2651.6-C08750+0)6751630CCO9 

3266 2 1 ..  

270 1 4C26516-Cr08750+C700163CCCC9 ., 

275 1 +031766-Cr08750+C7001624C0CC968 

TYPE TWO CARDS0 

CNO CMPI DATA CR ANCHOR,RESTRAINT FLEX C CG-R STR LOC-A C-OS CR o0 E/ E/ E/ E/ E/ EX/. Y/ Z / VV 

E0 +C00186-007611+043170 1________________________________________ 
;o 1C5 . oos-008343+043170o10 

* 120 
* 235 . .*.  

S 2 4 05. .  

250 +C16016+01CO00+067516 1 . . :

260 I 
*265 +CICCCC-008750+067516 I 
0 2 66 +026516+010000+C67516 I 

270 

TYPE THREE CARDS 
CKOEXPAN E MU LOAD RHO PSI ULOAC F COS, ANK DELTA ANK RDTtRSNr MOVE 

0 / vv vv VV V vv V/ vx / Y/ z / / Yi /i Z.//
20 2793 
85 2793 35402 -1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

0 165
7 120 2793 *35402 -1 
0' 5 2793 35402 -1< 

0 255 2793 
260 2793 88512 -1 
265 2793 o 266 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _~£iz A~~l~f 

270 2793 
2 275 2793 6 8512 -1 .. Aen~Cd



r)..'.-* -- Jr ffP06A -.C AG 4. OF 10.  

RNN. 0PIPING FLEXIBILITY ANLSS-ORMMC21/7094 -PAE0 1
~ RN N. 0..CATA CARD DISPLAY WITH DIAGNOSTIC NOTES 

C ATE OQO)CfUOO TIME 2514_IHRS. M-AIN STEAM SPHERE TO TURBINE YA4CC ,l* .67G"- 4/26/65 ______ PROB.L.EM NO. -i 0____11_--

TYPE ONE CARCS 
CNOARTTCTCP.RFR CATA PT CCCRDINATES DIAMV THCK RAD SPECIAL COORDINATES P ,DIAGNOSTIC NOTES 

O _ ____XFT /YFT /ZFT /V / VV/ VFT/ VXFT /YFT /ZFT /V.*'.) 

2E011 +031766-VC08750+075163CCCC9 

-2G0 11 +"38-2 6 6-C08 75 0 C 7 C0 16 2 4CC 0 C96 
3C01 11407 +C32U18-C0(7726+12425C24iCC0C968 

T~5 1 .C32E78-CC7726+C93C0C24000C96803 
C 320 1 +CC5COGl4COO+C9300024C0C0968O3 .- :.  

-327 3~ 1 
* 330 1 ,CO5C0C-C14CC04C6650C240GCC968 

-' TYPE TIwC CARCS 
CNOCMP.TCATA O0R ANKC H CR R E S T RAINTTLEXE X CCG-STLOCA 

* E l /E/ E/ EX// Y// Z// VV____________________________________________ 

2.25 
2SO +638266-008750+06 1 

7' f~ 3C5 

* -3-25 +GCM~-Ot04O +03 1 0 

326 +CC5OCC-01C000+0735 I' 

TYPE TS-REE CARCS _______________________ 

CNGEPANEU LAD RO PS ULAD ~flS NK6 Dr- -AA ANK-- RYT-TN OVE
*I v vv vv vv /vv V/ VX/ Y / I X// Yf Z// 

3 20 2793 

3320 2793 3540C2 - -1 

0.



R--N.- G 5.OF.1 

RLN NO. C PIPING FLEXIBILITY ANALYSIS PROGRAM MEC-21/7094 PAGE 5 OF 10 

** WEIGHT LOADING EFFECTS ** 

CATE OOC)C'U00 TIME 2514 HRS. MAIN STEAM SPHERE TO TURCINE Y-ACC 1.67GW4/26/65 PROBLEM NO. 011 

ELEMENT 10 ELEM ELEM ELEMENT POINT COORDINATES LENGTH DIAM THCK RADIUS W< THETA DISPLACEMENTS, INCHES 

CRO-BR-ELM TYPE PONT X, FT. Y, FT. -Z, FT. FT. IN. IN. FT. DEG DELTA X DELTA Y DELTA L 

330-07-Cl TGNT BINP 5.000 -14.000 66.500 7.000 24.000 0.968 0.007 -0.004 0.000 

) 327-07-009 RSNT END 5.000 -14.000 . 73.500 0.000 -0.000 0.000 

326-07-008 RSNT END . 5.0C0 -14.000 73.500 0.000 -0.000 0.000 

325-07-007 RSNT ENC 5.CCO -14.000 73.500 0.000 -0.000 0.000 

) 325-07-CC6 TGNT ENE 5.C00 -14.000 73.500 16.500 24.000 0.968 0.000 -0.00 0 

320-07-C5 BENC ENC 5.CCO -14.000 90.000 4.712 24.000 0.968 3.000 90.000 -0.017 0.017 0.000 

320-07-004 TGNT END 7.927 -13.341 93.000 22.575 0.018 0.018 0.001 

0 305-07-003 BENC ENC 29.951 -8.385 93.000 4.712 24.000 0.968 .3.000-90.000 -0.015 0.006 0.001 

305-07-002 TGNT END 32.878 -7.726 96.0,30 28.250 24.00 0.968 -0.014 0.004 -0.000 

3C-07-001 ANKR END 32.878 -7.726 124.250 24.000 0.968 -0.000 -0. -0.  

0 20-06-C19 RSNT BINP 38.266 -8.750 70.016 0.002 -0.126 0.000 

4.712 

18 TNT ENE 38.266 6570 6 .6500 24.00 0.968:. 00 2 -. 126 0.00 

290-06- 78.728.2501 

*12E5-06-017 TGNT END 31.766 .- 8.750 70.10 16 2.500 30.000 9.000 0.002 -0.111 0.009 

*, .0 2E0-06-016 RSNT END 31.766 -8.750 67.516 -. 0.001 -0.000 -0.0090 

275-06-014 TGNT ENE 31.766 -8.750 70-016 5.250 24.000 0.968 .0.002 -0.LlO 0.009 

20-06-013 TONT END 36.1.76 -8.750 70.516 2.500 30.000. 9. 0 00 .0.002 -0.1030 0.001 

266-06-C12 RSNT END 26.516 -8.750 67.516 -0.000 -0.000 0.015 

265-06-011 RSNT END 26.516 -8.750 67.516 -0.000 -0.000 0015 

o 265-06-010 TONIT. END 26.516 -8.750 67.516 2.500 30.000 9.000 ... ,'...-0.000 -0.000 0.015 

260-06-009 TGNT END 26.516 -8.750 70.016 10.500 24.000 0.96 B . 0.002 -0.103 0.015 

0.00 

255-06-OCS TONI END 16.016 -8.750 70.016 2.500 303000 990.00 0.002 -0.084 0.027 

250-06-0C7 RSNT END6 16.016 -8.750 67.516 -0.002 0 0 

250-06-CC6 TONI ENU 16.016 -8.750 67-516 2.500 30-iO.000 9.000 -0.002 -0.000 0.027 

245-06 TO D-7620 0.968 0.002 -0.083 0.027 

'b i6-0.968-2 -06.000.  

0.002 

-0.00 0.00



'1.RLN NO. 0 P PIP ING FCEX 18 L TY ANAOSI S' 7aAM:ECPG 

WEIGHT LOADING E FF ECS T *.? S 

C~. ATE 000)0'UCO TIME 2514 HRS. MAINSTEAM SPHERE TO TURBINE y-A C C:'1 6G'.1/26./ 6 5_ PROBLEM NO. -011 ________ 

FOCS~ tL BS ~ -. -:'OETS T-B. SRS 
ELEM'ENT 10 ELEM ELE?' ROTATIONS, RADIANS ' RSNT MOENSRCESB. TRS 

CR0)-BR-ELM TYPE PGNT PHI X PHI Y -PHI Z LOAD FX F Y.,FZ MX MY Mz S EP S I 

330-07-010O TGNT _BINP ..Oe"00008-0'O.0_01O.CC0l - 5249. -5557.. :238. .,_46595. 32085. 2445. 1753.  

3 '27_Z07-CCt9 RSNT EN -0.CCOll -0.00012; C.0000 296 148. -0. -256. . .0. 0 

326-07-008 RSNT END -O.00011 -0-C0012 0.00G08 8613. 0. 8613..,. 0. 0. 0. 0.  

32c75--V ST END -0.c0011 -0b.00012 0.00008 -5584. -5584. - . -0. 0. 0. 0.  

O 35_-C6 CTEN -0011 -0.00012 C.CCCO8 -187. 83. -18. -2710. -4661. 2445. 183.  

320T07CC5 BEN END -0.COC7 -0.00006 0.00302 -1877 83.18 -1345. -1578. 2445. 160.  

32C007-0'0-47 TNT END 6-T03-0000 -0.00003 -187.,8 18. -1085. -1071. 2080. 157.  

o) -- 3C5-07-:0038-EN'CqC D DCOOO4,0TO?0OO0 17 83. -18. -994. -1472. -668. 102.0 

3G-0(-GC2 TUNT ENU 0.0couI 0. CC CC5 -(J. U;'24 - 187. 83. 18. -734. -965. -1034. 88.  

0 C 0 O7_ C iC~0 -0j. -0 3 18 3-18. 1603. 4314. 10,34. 146.  

- 2 SO.=0 *,'9 . . 0 .a 0 .  

-.. 25~0-06-018TGT 8Tr 070O369 O.C012 -0.0To2nr 0. -617. 0.- 0. -0. 0.  

.......... 2 E00-6-O I7_GNI _EfND_ _0 C*3__'_'0f-0_00. 0.OA- 0. -6 16f7. 0. 41.-984 - 4 

0 2E006-_ .l- ' - 0 .C003_69 0-C01 .. f. -- Z .12819. .0. 0. 0. -0.. .. 0 

2E5J-06Clt) GNEN 0.003.687C60i11-0.00016 0. .6722. -17. 052 . 4011. -1.9814. 118.

S 266-06-012 RSNT END 0.00368 0.00007 -0.00011 327. !0. 6272 01. 54. 401.-.94.18 

-6-5--0O6- -f 14 ftGN0TEN70T87O .000 0n,72Z 561. 53110.. 30. 40. 0f81. 143 

o C 2 -0606 _-0 f3Tf G YTE N-[Fh07C_ b3 4_Y6 0 0 0 1 - 0._OCT 1 5631. 463, 617'. 2147. 7250. 842. 140.  

266-06-012 RSNT END 0.00341 O.CO007 -0.00011 32631. 43217. 61. 400. 062. 04. 1259 

25506-008 RSTNT 'END 0..4 . 4 -0016b~ -53. 56190.-.0. 04. 0.1892 

-2 2506-OC7 TGNT' ENO - O-C0329&Y.007-00001 5631'B 31 . 42373. -61. 298. 720. 84. 10 

26-0-0C9 .TGNT END G.02734 0.00017 -).00011 5631. 546. -617. 47090. -6827. -1842. 1259.  

) -c _ _ _ ___0_ _- . . . .i *; _ _ _ __ _ .*_0 - '_ - _ 

255~~06-0-( TGTED- 0080 0011-C01 46f 7 8. -617?. 7409. -348- -1.1892. 14 

ZA5z_06zC'5TGNT END C 0.002770 00- C01 -5 63-f 534. -1. 742 38 182 2211..----. ___



R'N NO 0 PIPING FLEXIBILITY ANALYSIS PROGRAM 
PAGE 7 OF 10 

** WEIGHT LOADING EFFECTS 

CATE 00IC'UCO TIME 2514 HRS. MAIN STEAM SPHERE TO TURBINE Y-AC 1;67G 4126165 ...-. PROBLEM NO. 011 

IC ELEM ELEP ELEMENT POINT COORDINATES LENGTH OTAM TH ADIUSTHETA D (ISPLACEMNTS, IN RADIUST EHT L_______E__L_______ 

CRORLM TYPE PCNT X, FT. Y, FT. L, FT FT. IN. IN. * DEG 

240-06-004 BENC END 9.759 -8.750 70.016 2.35 24000 0.9 .30( 45.000 0.001 -0.073 0.035 

240-06-OC3_TGNT END 7.63 8 -750 69.17 0730-4.0 0 .9 6 8 0.001 -0.048 0.037 .  

235-06-CC2 BEND END 7.121 -8.750 68.621 4.712 24.000 0.968 3.000 90.000 0.001 -0.036 0.037 

25 - -06 CCiTGNT END 5.OCO -11.750 66.500 2.250 24.000 0.968 0.005 -:0.004 0.  

235-06-001 TGNT BGIN 5.C00 -14.000 66.500 2.250 24.000 0.968 0.007 -0.004 0.000 

120-05-COB TGNT BINP 5.COC -14.C00 66.500 23.330 24.000 0.968 0.007 -0.004 0.000 

1C5-05-C07 RSNT END 5.000 -14.000 43.170 0.000 -0.000 0.000 

O 85-05-CO6 RSNT END 5.CCO -14.000 43.170 
0.000 -0.000 000 

85-05-005 TGNT END 5.0C0 -14.OOC 43.170 1.500 24.000 0.968 0.000 -0.000 0.000 

80-05-C04 TGNT ENC 5.000 -14.000 41.670 1.000 30.000 9.000 -0.000 -0.003 0.00 

77-05-CO3 CMPT END 4.OC -14.000 41.670 4.500 -0.000 -0.010 O.0 

. 76-05-02 TGNT END .4.CO -14.0CC 37.170 .1.000 .30.00C 9.000 -0.001 -0020 0.000 

75-05-C01 TGNT ENC 5.0C0 -14.000 37.170 11.000 24.000 0.968 
-0.001 -0.014 0.00 

75-05-COl TGNT BGN 5.000 -14.000 26.170 11.000 24.000 0.968 -0.002 -0.015 0.000 

O 5-5-CO TGNT BIN 2 5CC0 -14.000 26.17920000 246 -0.000 -0.000 -0.000 
72-04-003 RSNT BINP -25.CCO -14.000 18.920 -0.000 -0.000 -0.000 
.. 

-. 00 -00000.0 

71-04-002 RSNT END -25.CCO -14.000 18.920 -. 0 000 -. 0 

71-04-00I TNT END -25.C00 -14.000 18.920 7.250 24.000 0O812 -0.000 -0.000 -0.000 

71-04-001 TGNT BIN -25.000 -14.000 26.1.70 7.250 24.000 0.812 -0.002 -0.018 -0.000 

70-04-001 TGNT BIN -25.000 -14.000 26.170 7.250 24.000 0.8 -0.002 -0.018 -0.000 
O 70-03-002 TGNT 81NP -25.CCO -14.000 26.1.70 1.7.000 24.000 0.968 -0.002 -0.018 -0.000 

65-03-CO ANKR- END -25.CC0 -14.000 43.170 24.000 0.968 . -0.000 -0. -0.  

60-02-COl TGNT BINP -25.000 -14.000 26.170 30.000 20.000 0.812 -0.002 -0.318 -0.000 

-60-02-C01 TGNT BGIN 5.000 -14.000 26.170 30.000 20.000 0.812 -0.002 -0. .000 

O 5-01-0C9 TGNT BINP 5.CCO -14.000 26.170 7.250 24.000 0.968 -0.002 -0.015 0.000 

40-01-008 RSNT ENC 5.CCO -14.000 18.920 0.000 -0.000 0.000 

20-1-C07 RSNT ENO 5.000 -14.000 18.920 0.000 P-0.000 

* 0G000



RUN NO. 0 0 PIPING FLEXIBILITY ANALYSIS PROGRAM MEC 2L/709 PAGE 8OF 10
** WEIGHT LOADING EFFECTS ** .r 

CATE 000)0'U00 TIME 2514 HRS. MAIN STEAM P.67G'4/26/65 

L8MOM E N TS, F-LBS. STRESS 

-ELEVENT IC ELEM ELEM ROTATIONS, RADIANS RSNT FORCES; -- FBS 

CR0-BR-ELM TYPE PCNT PFI X PHI Y PHI Z, LOAD FX FY F MX MY MZ SEPSI 

240-06-C4END .0213 0.0001 -0.00016 5 . 2690. -617. 70432. 3513. 13254. 2370.  

O -240 06-003 TGNT END O.COl8o 0.00000 -0.00010 5631. 1689. -617. 68648. 9770. 17956. 315-.  

235-06-002 BENC ENC 0.C0173 -0.00001 -0.00012 . 5631. .1379. -617. 67857. 12994. 18748. 3151.  

235-06-C01 TGNT END 0.00024 0.00007 0.00010 , 5631. -623. -617. 64624. 26248.' 3236. 4468.  

235-0 -001 TGNT BGIN 0.00008 -0.o000 0.00011 . 5631. -1579. -617. 63236. 26248. -9434. 2139.  

120-05-008 TGNI BINP 0.00008 -0.00001 0.00011 382. 3978. -855. 16641. -5837. -11879. 658.  

1C5-05-C07 RSNT ENC -0.00015 0.00C03 0.00051 13799. 9758. 9758. 0. 0. 0. 0.  

O s-osCC RSNT END -0.0015 O3 .0051 16988. -10223. 13568. 0. 0.  

85-05-005 TGNT END -Q.00015 0.00003 0.00051 -84. 17393. 855. 39445. 3066. -11879. 1279.  

005CYGT-T00-4. 1568 -5 - 1T3T 8.33.0002 0 

77=-05ZCO03t1AM'PFTEWDj -o0 0 ~ 02 ccf1 -84. 16756.-- -855. 13833. 3794. 4876. .0. C 
16C-02TN NO -?C)0G-0.00 0003-84.: .17 3 3 -855. .-27765. '3416. li876. 132.  

-84. 17393. 25855. 39445.  

75--0-5-C 07TGNT END- -.0 0 01 .00. -84. . 1733. -855. -27765. 868.  

---- 7 5=0 5z7C 01 TGON-T WB-GI N--07.- 00 160-8. -294 0. 88.-2112 6. 1-65. 3 

72-04-CC3 RSNT BINP 0.00027 -0.00003 -0.00036 667. 66.7.. . 0.- 0. 0. 0.  

I -C406KStTE b 0-06-2 1--b .d0C0 -b. tC06 -649 0 42 0. 0. 0. 0.  

71-04-001 TGNT EGIN 0.000G9 -0.0001 -0.00036 667. 3403.... 0 .35833. -4837. -0. 1308.  

-7F---2TGNT- BfNP 0.00009 -0.C00-01 -0.0C036 -468. -13 58. . -34. 3664 1. -4324. -14*636. 122B.-___ 

ANKREND -0. -0. -0. -468. -8579. -34. -7.  

379..476 

60-02-001 TGNT BINP 0.00009 -0.00001 -0.00036 1135. 4760. -34.e -808. -514. 14636. 780.  

6Z200"*G.34. -808. 516. 2 

2 5 6 1 .
.31 4 4 

\ ~45L01-C09 TGN T B INP' 0.000 16 -0. 00*01. *0-.00-0486 1051 . - -077-.- '81. -219-§2-. 2142 845. 70.  

ii 1635 . 314.  

'd-01-CG8 RSNI ENE. 0.00010 -0.000055 0.00039 9401. 6648 68. 0. 0.__ 0 Cd 

Th4468...  -20-01--CC7-RST -EC----O*---C-00 -- 0-.C~o0 5 OC3 9 96-2 - 12 -783 002139. 0 

04 04658.



.AC 9- OF 1 

RUN NO. 0 PIPING FLEXIBILITY ANALYSTS PROGRAM MEC- 21/7094 PAGE 9OF 10 
** WEIGHT LOADING EFFECTS ' 

CATE OCO)0'UCO TIME 2514 HRS. MAIN STEAM SPHERE TO TURBINE Y"ACCr1.67G 4/26/65 PROBLEM NO. 011 

ELEPENT IC ELEM ELEM ELEVENT POINT COORDINATES' LENGTH DIAM THCK RADIUS THETA DISPLACEMENTS, INCHES 

CR0-BR-ELM TYPE PCNT X, FT. Y, FT. Z, FT. FT. IN. IN. ,FT. DEG DELTA X DELTA Y DELTA Z 

20-C1-CO6 TGNT END 5.000 -14.000 18.920 3.250 24.000- 0.968 0.000 -0.000 0.000 

15-01-CC5 BENC END 5.CCO -14.000 15.670 4.712 24.C00 0.968 3.000 90.000 0.003 0.002 0.000 

15-01-0C4 TGNT END 3.991 -11.175 12.670 8.866 24.000 0.968 -0.002 -0.003 -0.002 

-0-003 BENC ENC 1.009 -2.825 12.670 4.712 24000 0.968 3. 000 90.003 -0.015 -0.008 -0.001 

10-01-C02 TGNT ENO -0. -0. 9.670 9.670 24.000 0.968 -0.010 -0.006 -0.000 

5-01-001 ANKR END -0. -0. -0. 24.000 0.968 -0.000 -0. -0.  

A'-A 

.C O 
O~~ 

. .. .  

O 

O0 
S.O 

O1 
S 

..................................Al.. ..Avai.. .able..O.  

O aperiare ca
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. RLN NO.0 PIPING FLEXIBILITY ANALYSIS PROGRAM MEC 21/7094 PAGE 10OF 10 
** WEIGHT LOADING EFFECTS ** 

r CATE 00C)0'U00 TIME 2514 HRS. MAIN STEAM SPHERE TOTUR8INE Y-ACC .67G 426/65 PROBLEM NO. 011 

ELEVENT ID ELEM ELEM ROTATIONS, RADIANS , RSNT FORCES, - LBS. ' .. MOMENTS, FT.-LBS. STRESS 

CR-R-EL TYPE PONT PHI X PHI Y PHI Z LOAD FX FY Fi Mx MY ML 

20-01-CC6 TGNT ENC 0.00010 -. OOO 23821. 40549. 9761. 8458. 1317.  

50105 8E1C E O 00.0008 C.0.36 . -12655. 3477. 8458. 929.  

15-01-004 TGNT END 0.00004 -0.00014 0.00017 . -1933. 5891. 821. -6521. -1494. 9674. 797.  

0-0 0 Q. C-0-0 0 8- C.- 0760 14 C.009 -2933. 2124. 821. 335. 955. 5483. 376.  

10- 2ONT END12 0000F17- -0.-0014 0.COC C728 -1933. -821. 104. -4017. 1430. 276.  

5-01-COI ANKR END -0. -0. 70. --1933. -3985 .821. .18780. -22712. 1430. 913.  

END, EXECUTION TTME 1.69 M I NUT96 8 4 

r-o 

-144. 670 sSEPSI .  

1317 

929 

797.  

376 
0: ---. ~ 276.  

-~ -913.  

* EN, EXCUTIN TIE 1.9 MIUTE 

2 - ~.-*J



_Z1 

_ 2516 BEGIN PROULEM 012 

*****THE INITIAL LOAD SPECIFIED FOR THE RIGID RESTRAINT AT DATA POINT 20 HAS BEEN RESET TO ZERO.  

TO INCLUCE AN INITIAL LOAD, SPECIFY A FLEXIBLE RESTRAINT.  

*****THE INITIAL LCAD SPECIFIED FOR THE RIGID RESTRAINT AT DATA POINT 40 HAS BEEN RESET TO ZERO.' 

TO INCLUCE AN INITIAL LOAD, SPECIFYA FLEXIBLE RESTRAINT.,, 

*****THE INITIAL LOAD SPECIFIED FOR THE RIGID RESTRAINT' AT AA POINT 71 HAS BEEN RESET TO ZERO.  

TO INCLUDE AN INITIAL LOAC, SPECIFY A FLEXIBLE RESTRAINT.  

*****ThE INITIAL LOAD SPECIFIED FOR THE RIGID RESTRAINT AT DATA POINT .72 HAS BEEN RESET TO ZERO.  

TO INCLUDE AN INITIAL LOAD, SPECIFY A FLEXIBLE RESTRAINT.  

*****THE INITIAL LOAD SPECIFIED FOR THE RIGID RESTRAINT AT DATA POINT 85 HAS BEEN RESET TO ZERO.  

TO INCLUDE AN INITIAL LCAD, SPECIFY A FLEXIBLE RESTRAINT. , 

*****ThE INITIAL LCAD SPECIFIED FOR THE RIGID RESTRAINT AT DATA POINT 105 HAS BEEN RESET TO ZERO.  

TO INCLUDE AN INITIAL LOAD, SPECIFY A FLEXIBLE RESTRAINT.  

. *****TFE INITIAL LOAD SPECIFIED FOR THE RIGID RESTRAINT AT DATA POINT 250 HAS BEEN RESET TO ZERO.______ _O 

TO INCLUDE AN INITIAL LOA, SPECIFY A FLEXIBLE RESTRAINT.  

*****THE INITIAL LOAD SPECIFIED FOR THE RIGID RESTRAINT AT DATA POINT 265 HAS BEEN RESET TO ZERO. Q 
TO INCLUDE AN INITIAL LOAD, SPECIFY A FLEXIBLE RESTRAINT. ___.-

*****THE INITIAL LCAD SPECIFIED FOR THE RIGID RESTRAINT AT DATA POINT 266 HAS BEEN RESET TO ZERO.  

TO INCLUDE AN INITIAL LOAD, SPECIFY A FLEXIBLE RESTRAINT. ..- , 

*****THE INITIAL LOAD SPECIFIED FOR THE RIGID RESTRAINT AT DATA POINT 280 HAS BEEN RESET TO ZERO.  

TINCLUDE ANINITIAL LOAD, SPECIFY A FLEXIBLE RESTRAINT. ~ 

-*THE_INITIAL LOAD SPECIFIED FOP. THE RIGID RESTRAINT AT DATA ;POINT'290. HAS BEEN RESET TO ZERO.  

TO INCLUDE AN INITIAL LOAD, SPECIFY A FLEXIBLE RESTRAINT.,. 

o*****THE INITIAL LOAD SPECIFIED FOR THE RIGID RESTRAINT AT DATA POINT., 325 HAS BEEN RESET TO ZERO. K 

TO INCLUDE AN INITIAL LOAD, SPECIFY 1A FLEXIBLE, RESTRAINT.  

*****THE INITIAL LOAD SPECIFIED FOR THE RIGID RESTRAINT AT DATA POINT 326 HAS BEEN RESET TO ZERO.  

TO INCLUDE AN INITIAL LOAD, SPECIFY A FLEXIBLE RESTRAINT.* 

*****THE INITIAL LOAD SPECIFIED FOR THE RIGID RESTRAINT AT DATA POINT .327 HAS BEEN RESET TO ZERO.  

TO INCLUDE AN INITIAL LOAD, SPECIFY A FLEXIBLE RESTRAINT. _- 

*CONTROL ENTERED ELKFR8.  
O -CNTROL__ENTERED__RLKFO80 Q 

CCNTROL ENTERED 8LKFO8.  

CCATRCL ENTERED EL KF08.  

CONTRCL ENTERED BLKFC8. U 

CONTROL ENTERED BLKF12.  

o .. 8 5D 4 -V 0 4*
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RLN NO. O PIPING FLEX IBIICITY ANALYSIS PROGRAM MEC 21/7094 PAGE 1 OF 10 
-. ~~~ RLGO 

** WEIGHT LOADING EFFECTS ** 

MAIN STEAM SPHERE TO TURQINE Z-ACC 1.0G 4/27/65 PROBLEM NO. 012 

PROJECT NO. 3246 - . DATE 00O)0'U00 
GROUP 0000 TIME2516 HRS.  

SUPHATION OF THE REACTIONS ON THE STRUCTURE .  

FxLS5 . FY, LBS. FZLBS. MX FT.-LB . MY, F .-LBS. ML, FT.-LBS.  

2. 1. -58985. 668885. 311977. 34.  

SUIMATICN OF THE WEIGHT AND UNIFORM LOADING EFFECTS 

o FX, LBS. FY, LBS. FZ, LBS. MX, FT.-LBS. M F YFT -LBS ML, FT.-LBS. C 

0. 0. -58990. 668977. 311927. 0.  

E CENTER-0 GRAVITY COORDINATES 

x, FFT , FT. Z, -T. X, FY, F . Z, FT. O 

-11.3 0. .5. 3 -0 0.  

SUMMATION CF THE REACTIONS AT THE BRANCH-INTERSECTION-POINTS O 

S BINR NO. FX, LBS. FY,. LBS. FZ, LBS. MX, FT.-LBS. MY, FT.-L8S. MZ, FT.-LBS.  

LINP 1 2. 1. -4. -7* 17. -0.  

O tIN 2 -0. C. 0.. .. . .0. ,0. -0.. O 
LINP 3 0. -0. -0. 0. 0. -0.  
LINP 4 -0. -0. 0. . 0. -0. 0.  

O LINP 5 0. -0. ' 0. -0. 0. 0. 

O__._o o 

Are r 

2_ _--___-__ _--_-_ _-

o_________ __._________4____4--



RLN NO. 0 PIPING FLEXIBILITY ANALYSIS PROGRAM MEC -21/7094 PAGE 2 OF 10 
** CATA CARD DISPLAY WITH DIAGNOSTIC:NOTES'** 

C CATE 00O)0'U00 TIME 2516 HRS. MAIN STEAM SPHERE TO TURBINEZ-ACCZ1.0G 4/27/65 PROBLEM NO. 012 

TYPE ONE CARCS 

CNOARTTCTOBRF. CATA PT CCCRDINATES DIAM THCK RAD SPECIAL COORDINATES P DIAGNOSTIC NOTES 
XFT / YFT / ZFT / V / VV/ VFT/ VXFT / YFT / ZFT / VV 

51 0101 2400CC968 ZERO COORDINATES.  

10 1 +C12670240CCC968C3 
15 1 +005C00-C14C00+01267C24CCCC96803.  

20 2 1 +005.00-014C00+01892r240000968 

40 2 1.  
45 1 +C05CC0-014000+026170240CCC968 

0 1 iC20201-025CO-014C00+G2617C200OC812 
651 C203 -025COC-C14000+043170240000968 
70 1 -025000-014C00+026170240000968 
71 2 1 030402-025C0-014000+01892C24COC0812 
72 2 1 .  

75 1 04C501+005Z00-014CO00371702400C968 .  
76 1 +00400-014000+037170300009 
77 3 +004000-C14C00+41670 

O0 0 
TYPE TWC CARDS 
CNO CMP.T DATA CR ANCHCR,RESTRAINT FLEX C CG-R STR LOC-A COS CR 

( 1  L E/ E/ E/ E/ E/ EX// Yl/ z// VV 
5 

10 
15 O 

20 +000186-007611+018920 1 
Ac +01C657-008343+018920 I 
45 

60 
65 

O0 70 
71 -0 2 5000-0d 4 000+018920 1 
72 -C15000-014000+018920 1 

. 76 

TYPE THREE CARCS 

CAOEXPAN E MU LOAC RHO PSI ULOAD F COS, ANK DELTA ANK ROT,RSNT MOVE 

o / V VV VV VV / VV V/ VX / Y / Z / X// Y// Z// (0 
5 .  

10 2793 21202 -1 
o 15 2793. 21202 -1 O 

20 2793 21202 -1 

45 2793 21202 -1 

60 2793 14802 -1 
s65 

70 2793 21202 . -1 
71 2793 21202 -1 
72 .l Avaie OM 
75 2793 21202 -1 A*-s 'el : 

76 2793 
z 77 2793 16663 -1 

o~~ I 4 2 4-



RLN NO.-0 -- PIPING FLEXIBILITY ANALYSIS PROGPAMHEC' 21/7094. PAGE 3 OF 10-
a a DATA CARD DISPLAY WITH DIAGNOSTIC. NOTES* 

'" CATE OOC)C'UOO TIME 2516 HRS. MAIN STEAM SPHERE TO T URBI 1N E Z AC 0 .G 42/5 
,l*. .-4/27/65_ --------__PROBLEM NO. 012 

CYPE ONETCARFS CATA P TCGCROINATES DIAM THCK RAD SPCA CORIAE P. DIGOS.NTE 

___ ____XFT Y FT V/ V/VFT/_VXFT_ YFT ZFT /VV _________________ ____________ 

e0 I +0C5CC0-C1'j000+04167t'l3CC0C9 ..- --- ~... ....-- __ 

120 100C-014000+06317C24CCCC968.. .  

235 1 C 50 6G4 + C05 Z 00-C087 50 +C 6650 0 240C CC 9 68C 3 
240 1 +008516-C08750+0 700O1624CCC968C3 
24 1 +C616C85___0 46CC6 
250 1 1 +C16016-C08750+0675163C0C09CCO_________________________________________________ __ 

32 5 C1l_&16-C087 50 +G70 01 6 3 C0C C 9C0 
260 1 +026516-C08750+070016240C00968 
265 2 1 4C26516-CO8750+0675163CCCC9 

, 266 2 1 _ _ _ _ ___ 

270 i 1 026516-008750+C7001630CCC9 
275 1 403 1766-C08750+0700 162400C0968 

TYPE TW CARD-S. ,,.0 

CNO CMPT DATA CR ANCHCRRESTRAINT FLEX C CG-R STR LOG-A COS CR.  
f _ E/ .E/ E/ E/ E/ EX//Y/ Z/ VV -o 

E5 ~~ +CC0186-007611+C43170 1 ____ 

Q 1C5 .+010657-008343+043170 1C 
120 

.. . 235 
240 

250 +16016+010000+C67516 I ~ ......  

* 265 +OICCOO-008750+0O67516 1 o 266 +026516+O1COOO+C67516 1 
2-706-- 

275 .  

TYPE THREE CARDS..~.. .  

CNOEXPAN E HU LOAD RHO PSI ULOAD F COS, ANK DELTA ANK ROT,RcNT MOVE. .  

- VV/V V vV V/ vX / Y / z I X// Y// Zl//_ ___ _ 

e0 2793 
65 2793 21202 -1 

0Th75 
120 2793 21202 
225 2793 21202 -jv.  

o ' 240 2793 - 212 2.-_ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ 

2 02793 -_ _ _ _ _ - - - -

S260 2793 .53002 Q 
265 29 o 266 .. A.r;~A Tle© 

z 275 2793 53002 ..



RUN N~O. 0 P IPING FLEXIBILITY ANALYSIS PROGRAM MEC-1/7094'. PAGE 4 OF 10' 
'CATA CARD DISPLAY WITH DIAGNOSTIC NOTES,-** 

C ATE OCC)O'UCO __TIME 2516 HRS. ___ MAINSTEAM SPHERE _TO TURBINE Z-ACC I."0G'-4/27/65 ______ _PROBLEM NO. 012

TYPE ONE CARES . . *.  

CNOARTTCTOBRFR CATA PT COORDINATES DIAM THCK RAO SPECIAL COORDINATES P ...~~DIAGNOSTIC NOTES 
________XFTJ**YFT / ZFT /V / VV/* VFT/' VXFT..L YFT/ ZFT /_VV.____ ______________ 

220 1 1 +031766-C018750+C675163CC0C9..  

__2 E5 -1 --- +C3 1766-CO87 50+.(3700 1 630OCCS _- _____________________ ________ _ 

2130 1 1 *038266-CO8750+G70016240G0C968 . ...  
3C01 C4C7 +032878-C077264 12'25C24COCC968 
3C5 1 +032 878-C07726+C-930032400'CC968D3 

~' 320 1 +C05C' '-014COO+01;3000240CO0968C3 
325 3 1 +CO5C00-014C00+073500240GCC968 
3.26 3 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ 

327 3 1) 
330 1 +005CCO-C14COO*C665r"C24CO0C968 

0 TYPE TWC CARES 
CKO CMPT CATA OR ANCHOR,RESTRAINT FLEX C CG-R STR LOC-A COS CR 

I E/ El E/ El E/ EX / Y Z // VV 

Q 2E0 +031766+010000+0675176 I.' 
225 
2'0 +038266-008750+06 1 

I'. j (> 3C5 
'-.. 320 

Q325 +01'U'00-014000+0735 1 
326 105O-10003 

327. +009000-.014C00+066572 I 't o.. . .  

2 330__ 

TYPE THREE CARES 
*0 CNOEXPAN E MU LEAC RHO PSI ULOAC F COS, ANK DELTA ANK ROT,RSNT MOVE0 

v vv vv v VV/vv V/ VX Y V/ z X// Y// Z// 
' 220O 2793 

-25 - 2793 r'-: 
2SO 2793 46802-1 

o 3 C5 2793 ~.  
320 2793 
325 2793 .. . .  

327 (~ 
330 2793 21202 - .



RLN NO. 0 PIPING FLEXIBILITY ANALYSlSiPROGRAM-mEC-21/7094 PG F1 

aWEIGHT LOADING EFFECTS *

CATE 000)C'UOO TIMC 2516 HRS. M41N__ STEA ZPEET UBIN ~ -ACC l.0G "4/27/65 POL .O--.1 

* ELE?'ENT IC ELEM ELEM ELEMENT POINT CCOROINArES LENGTH DIAM THCK - ,7RADIUS- , THETA DISPLACEMENTS, INCHES 

TO-7-1 . N N FT. DEG DELIA X DELTA Y DELTA Z 

33-7COTGNT B'INP 5 C C0 -40 66.50 .0 7.00 02 0 0. 9 68 -0.01i -.1 t-.011 -0.002 

__7-0-0C9 _RSN T ENC--5 5C-O -140 7 73.500 000 0.0 0 -. 0 

3S 326- 07-CC9 RSNI END) 5.CCO 1 -4.00 73.501) -0.000 0.000 -0.000 

~325O-07SNEN 7C0-1. 0 7 50-0.000o 0.000 

': 3'50-O6TN ED- 5.C 14OO 73.500 16.500 24.000 0.968-00 0.0 00 

T2 (5-c5 5EN E. 5.CO -o 4C 9C.CCO -4.712 74 .0 00 0.96-8-3.000 90.000 .0.018 0.014 -0.003 

1 -2-0-C ZC0_4_ TGNT _EN 7.U~ _9 27 -13.341 -93-000 2 2 .5 _24.u0 0 .9 6 8. 0.019 0.018 -0.001 

~~~ 3.M0 _ 0000 .0.018 0.020 -70 

3 C 5U7OT-02 G NIT EN 228( -1 6 9 600- 28.250 24t.000 0 .968 0 .0 1T o.017 0.000 

1 0~6 17-7 2-5-08 .-n .1 . ._ _ _ __ _ _ _ _ 
'4 IC0-'07'C C -74RN '778 -72T47502.0 .0~0 0 

02 S00_C f TR SNT B-rP -3826 7 5 0-- 00T .- -6-0 . oi7, 1 C' 0.0 

ZS0-U6-018 TGNF ENC- 38.266 -7.50- _7 =06. 6.500 24.600 0.968 -.1 .1 

-2'8506C 17-TGT ENCC---l.7666- -lS'0- -0C0 503'TT0.O 0-71 00 76 

_2'60--_06-C 176-RSN T ' 7 6 -7 0~7l 

-2TO-06-10l5 IGNT END 3 b16 -8.15 67.56 2.500 30.000 9.0co 0. 010 0.)00 -0.6062 

-2'75-06-0l4-TGNT ENC --- 3'1766- 8 78 7 5 O_ 7 G01_6 5-.25S0ThOO 00 968 -0009_61017 _. 06-2 

C 13-T G NT _E ND C 2'6.'-776_._7 8 5--- 2.0 -Y -0.0090.016 -009 

-TO-L SIED 2.16 - 8.750__ 6 7 .516 000 -0.000 -.9 -___ 

265-06--Ol2 RSNT END0 26.56 -8.00 67.096 

'10 26_5 -0C6-OlCTGNT1 E 26.516 -~75OC 67.5'16 0.000000 -0.000 

2~006C9TGN ED 6.56 8.50 70.016 10.500 -24.000 0.96 0.0.016 -0.093 ~ ~ 

26i5-06-GC9 TGNT END 2I6.5~16-8.750 968..2.503-..0900 -0.009 0.07 -.8 

-2 520-06- CC 7 'RSNT 'END __16-.0 16.-8.750--67. 516 -0.019 - -_o __000-0.0860 

745 -06-CC5 TGNT END......160 16' a.750 _'70.06_6*257 24.000 '0.968 --. -0.008 0.017 -086 AA af 1 i 

0ie~~ 5C.0



RLN NO. 0 PIPING FLEXIBILITY.ANALYSIS PROGRAM MEC- 21/7094 PAGE 6 OF 10 

WEIGHT LOADING EFFECTS * 

OATE 00C)0'UO0 TIME 2516 HRS. MAIN STEAM SPHERE TO 7URBINE Z-ACC 1.OG 4/27/65 __ PROBLEM NO. 012 

ELEMENT IC ELEM.ELEM ROTATIONS, RACIANS ' RSNT FORCES "LBS MOMENTS, FT.-LBS. STRESS 

CR0-BR-ELM TYPE PCNT PHI X PHI Y PHI Z LOAD FX FY FZ MX MY Mi SEPSI 

330-C7-C10 TGNT 8INP -0.00017 0.00012 0.CCO26 -1733. 943. *,-34s7.-175. -6693. 4047. 435.  

327-07-OC9 RSNT END -0.00011 0.C0013 C.00022 -41932. -20967. 0. 36314. 0. 0. 0.  

326-07-008 RSNT END -0.0011 0.OC013 0.00022 -736. -0. 736 0 .0.  

325-07-CC7 RSNT END -0.00 0013 C.C0:22 22926. 22926. 0. 0. 0. 0. 0.  

325-07-006 TGNT ENO -0.00011 .C0013 0.00022 226. 207 29. -5076. 5439. 4047. 262.  

320-07-CC5 BENC END -0.00005 0.00006 0.00012 226. 207 29. 1668. 1708. 4047. 205.  

320-07-CC4 TGNT ENC G.C0002 0.C0002 O.CCCO4 226. 207 29 -1067. 1113. 3592.  

) 3C5-07-CC3 BENC END 0.COOC5 -0.COO -0.00001 226. 207. 29. -1209. 1746. 163. 136.  

3C5-07-002 .TGNT END 0.00007 -0.00006 -0.00001 226. 207. 29. -608. 1152. -293. 89.  

3CO-07-001 ANKR END -0. -0. -0. 226. 207. 29. 5227. -5236. -293. 229.  

2G0-06-C19 RSNT BINP -0.00055 -0.00085 C."00 -0. -0.' 8833. 0. 0. 0.  

2SC-06-018 TGNT END -. nC055 -0.00085 0.00000 ')0. .-0. 8833. -0. 0. 0. 0.  

285-06-017 TGNT END -C.C0055 -0.00068 C.CCCO 0. -0.. 5182. -0. -45549. -0. 212.  

0 200-1 RNTED -0.00055 -0.C0066 0cc0"00 -16. -0. -16. -. 0. 0. 0.  
O 280-06-G16 R5NT ENC .  

. 280-06-015 TGNT END -0.00055 -0.00066 S.OCCO3 0- 5182. -0. -45549. -0. 212.  

275-06-014 TGNT END -0.CGO55 -0.00065 0.CCO0O 0. -16. 5182. -39. -45549. -0. 1410.  

O 270-06-CL3 TGNT END -0.CG055 -0.00032 C.GCOO 0. 1843. -39. -63992. -83. 297.  

266-06-02 RSNT END .00055 -003 0.00000 .94. 0. -794. 0. 0. 0. 0.  

IU5-C6-ClI RSNT END -0.00055 -. C03 0.00013 3261. -3261. 0. 0. 0. 0.  

265-06-010 TGNT END -0.C0055 -0.00030 .CCOOO -3261. 78. 1843. -0. -63992. -83. 297.  

20-06-OC9 TGNT END -0.00055 -0.00028 C.C0C6 -3261. 78. 1843a 196, -55838. -83. 1728.  

255-06-008 TNT END -0.00055 0.CS035 -0.00000 -3261. 7 -4835. 196. -40134. 739. 1860.  

) 250-06-07 RSNT E ND ).-0.00055 0.000536-C.00 -977. -0. -977. -0 0. 0. 0.  

250-06-006 TGNT ENO -0.00055 0.C036 -0085O0 -3261 -899. -4835. -0. -48288. 739. 224.  

2 45-06-005 TGNT END -0.00055 -0.C0038- .CO2 I -899. Z4835. -2247. -0134. 739. 1244.  

00. 
C C O S 5 - 0 .__00 6



RNNO. 0 -PIPING FLEXIBILITY ANALYS~iS- PROGRAM MEC-21/7094*.w-..': PAGE 70OF 10 
D *~WEIGHT LOADING EFFECTS~~., 

~'CATE 000)C'UGO TIME 2516 HRS. _____MAIN STEAM SPHERE _TO TURBINE. I -.ACC ' i O'G,4/27/6 PROBLEM NO. 012 

ELEVENT TC ELEM ELEM ELEVENT POINT COORDINATES 'LENGTH DIAM THCK ':_'RADiU:'T TH ETA DISPLACEMENTS, INCHES 
LR~-L'TP ON ,F. Y T , FT. FT. IN. IN. FT . ....DEG:, DELTA X DELTA Y DELTA Z 

240-06-004- BENC END -9-6-759---8.750 7 0'.616 2'.3 5 6-2 47.000-.9 68 300 45 .00 -000 b 0. 01?. -0.050 

-240'06C003 TGN4T END - 7.-63 7-877-150 69.137 --o.73O2 4 C'6 0.968 -0.014 0.010 -0.036 

235-06-CC2 BENC END 7.121 -8.750 68.621 4.712 .24.000 098 3.000 *90.000. -0.017 0.006 -0.033 

---2-?5 06c0-rG NT -E .-c c0Fo 1-.-r5 -o 6-6.5 -0 Y.--5O -c F~ -2 -. UG o .96 -0.018 -o31 -0.0o0-8 

2 23 5Z06-0OC-17T "N T-B GiNR 5.0 -120 66.0 2.0 5-6-2-4 09 68 -0.011 -0.011 -0.002 

120-G5-CC TGN BIiNP 5.OCO -14.000 66.500 23.330 24.000 0.96 -0.011 -0.011 -0.0502 

-105-05-:C 7--RSNT END0 5. CO -1.4.0C0 43.170 -. 0 000 -. 0 

O 2505ZC6 RNT ED 5OC0~4TO0 43170 . .... .. ~.*>..-0.000 -0.000 -.0 

E 5-05-CO5 TGNi ENC 5 .CC 0 -1.4.000 43.1.70 1.500 24.000 0.96 -0.000 -0.000 -0.005 

/ ~e0--05=CC4-T-1 f T-5VC C -1.01003 0 0.001 0.001 -0.005 

-Q 705C3CTEND 4 .0-C-0 -14.000 4 1 .6-70 4.500 0.001 -0.000 -. 005.C 

Th-7Z-O5-CO2 TGNT END 4 C CO -14.0-00 37.1.70 1.000 3-6. 000 9 Goo 0.002 . 0.002 -0.005 

Z-0 5-CTTG NT VENWD - s.ftcd -1.4.00 3-f -7.1.f 7-6 1f-- 1.L002470 0968 0.002 0.004 -0.005

7-5-Z05 -0 ldf-ftNfW-9G6IN i4 5 -C0-6 -1.4.C010 26.170 1.1.000 24.000 0.968.> 0.002 00 -000 

72-04-OC3 RSNT SINP -25.OCO -14.CCO 18.920- -0.000 -0.000 -0.001 

71-04=CC-1 -.TGNT BGIN 2 5 CC 0 -14.CC 26.170 7.250 24.000 0.812 ,0.002 -0-000 -0.00 1 

-1i0O-zd CC2ftGNtB61iNP -25.000 -14.006 26.1.Y7 17T.000~ 24.00 0.968 -0b~~ .000 -0.01 7 

o -65 -03 -C 0 IAN K A.E ND -25 .OC0 -1.4.000 43.170 C4.968 o .00 -0. -0.----0 

60-02-COl TGNT BIJP -25.CCO -1.4.000 26.1.70 30.000 20.000 0.812 0.002 -0.000 -0.001 

BGIN.....56-- 14C 6 17 0 --30."0'0'0--20' 0.8t702 0.0 -0.006 
00 02-C4-TCN0 0IP -- 8 f2 0.002 0.00 006 

-4 5CZ-O 'CC9 RNT8 EN P 50 C0 -4'.0o0 0 i8.920-- . - - 'C 0.000 0 . 0 4 -0.006 

o 70- 20 10 a 8 RSNT EE 5.0C0 -14000 18.9E-20 -0.000 0'00 -0.006 

_______~~~~~.0 0.006____ ________________ ______________ 

* ~~~~~~~~ ~ ~... 0________ 4-04___ 0_ 2_____ 94.-- . ._______________ _______ &OIL



RLN NO. 0 PIPING FLEXIBILITY ANALYSIS PROGRAM MEC-21/7094 PAGE 8 OF 10 
** WEIGHT LOADING EFFECTS ** 

CATE 00C)0'UCO TIME 2516 HRS. MAIN STEAM SPHERE TO TURDINE Z-ACC 1.OG4/27/65 PROBLEM NO. 012 

ELEMENT TO ELEM ELEM ROTATIONS, RADIANS RSNT F0RCES S OMENTS, FT.-LDS. STRESS 
CR0-BR-ELM TYPE PCNT PHI X PHI Y PHI Z LOAD FX F Y FZ Mx MY mZ SE9PSI 

240-06-004 BENC ENC -O.C0053 O.C0054 O.CCC01 -3261. -897. 6426. -2247. -4902. -4885. 475.  1 .  

Co TOTN -. 0 0.C0052 0.00008 -3261. -899. .-7026. -1457. 6466. -6792.  

235-06-002 BENC END -0.00054 0.00051 0.00009 . . -3261. -899. .-7212. -994. 8456. -7256. 673.  

235-06-CC1 TGNT ENC -C.00026 0.00018 0.00027 -3261. -899.. -8410. -23011. 17760. 621. 1657.  

235-06-001 TGNT BGIN -0.00017 0.00012 0.00026 -3261. -899. -8983. -42578. 17760. 7959. 1449.  

120-05-008 TGNT BINP -0.00017 0.00012 0.CC026 -1528. -1842. 25522. -30903. 24453. 3912. 1226.  

ICS-05-CC7 RSNT END 0.00007 -0.00005 0.00013 3887. 2749. 02749.. 0. 0. 0. 0.  

S 85-05-C6 RSNT ENC U.L0007 -0.COOC5 0.00013 -538. " 4. -430. -0. 0.. 0. 0.  

85-05-005 .TGNT END C.CCC07 -0.00005 0.00013 1544. 477. 19587. 12061. -11200. 3912. 524.  

0-05-004 TGNT ENC 0.00005 -0.CCCO3 0.00012 1544. 477. 19205. 11345. -8884. 3912. 69.  

O 77-05-003 CMPT END 0.00005 -0.C0003 0.00012 1544. 477..,. 19205. 11345. -28089. 4389. 0.  

76-05-CC2 TGNT ENC 0.C0005 -0.000C3 0.00012 5. l44. 477. 10209. 9199. -,21139. 4389. 109.  

75-05-C1 TGNT END 0.00005 -0.00003 0.00012 1544. 477. 10209. 9199. -10930. 3912. 458.  

o 75-05-001 TGNT BGIN -0.00003 0.00000 0.00006 1544. 477. 7410. 3953. 6058. 3912. 255.  

72-04-CC3 RSNT 8INP 0.000CO 0.00001 -0.00001 533. 533. 0. 0. 0. 0. 0.  

71-04-CO2 RSNT END\ 0.0c0o 0.00001 -C.00001 66. 0. 66. 0. 0. 0. 0.  

0 71-04-COI TGNT END 0.00000 0.00001 -0.C0001 533. 66. -0. 0.- 0. -0. 0.  

71-04-001 TGNT 8GIN -0.OCCCO 0.00003 -0.00001 533. 66. -1844. 475. -3864. -0. 141.  

70-03-CC2 TGNT BINP -0.00000 0.00003 -0.00001 . 852. -14... -4494. 106. 8838. -275. 274.  

O 65-03-001 ANKR END -0. -0. -.. 852. -14. -8819. -136. -5642. -275. 175.  
7 

60-02-001 TGNT BINP -0.0CCCO 0.00003 -0.00001 -319. 80. 2650. 369. -12702. 275. 676.  

60-02-CCI JNT EcIN -0.co003 0.ccooo 0.co006 -319. 80. -2678. 369. -13132. -2118. 708.  

45-01-009 TGNT 8INP -0.00303 O.CCCOO 0.00006 1218. 558. 4737. 4314. -7057. . 2 6 2 

40-01-008 RSNT END -0.CC005 0.00002 0.00004 -1430. -1011. -1011. -0. 0. 0. 0.  

20-01-07 RSNT END -0.000C5 0.00CO2 C.00004 723. -435. 578. 0. 0. 0. 0. ApeteCa 
2 *



RLN NO. 0 PIPING FLEXIBILITY ANALYSIS PROGRAM MEC-21/7094 PAGE 9 OF 10 

** WEIGHT LOADING EFFECTS **; 

CATE 000)0'UCO TIME 2516 HRS. MAIN STEAM SPHERE TO TURBINE Z-ACC_ 1.0G 4/27/65 PROBLEH NO. 012 

ELEMENT 10 ELEV ELEM ELEMENT POINT CCORCINATES LENGTH DIAM THCK -.RADIUS THETA DISPLACEMENTS, INCHES 

CRO-BR-ELM TYPE PCNT X, FT. Y, FT. Z, FT,. FT. IN. IN. DFT. OEG. DELTA X DELTA Y DELTA Z 

20-01-CC6 TGNT ENC 5.CCO -14.000 18.920 3.250 24.000 0.968 0.000 0.000 -0.006 

15~01-COS BEND END 5.0C0 -14.000 15.670 4.712 24.00.968 3.00 90.000 -0.001 -0.002 -0.006 

15-01-004 TGNT END 3.991 -11.175 12.670 8.866 24.000 0.968 . -0.001. -0.304 -0.007 

1 0-01-C03 BENC ENC 1.009 -2.825 12.670 4.712 24.000 0.968 3.000 90.000 -0.000 -0.003 -0.002 

10-01-CC2 TGNT ENC -C. -0. 9.670 9.670 24.000 0.968 -0.000 -0.301 -0.000 

5 5-01-COl ANKR END -0. -.- 24.000 0.968 -0.000 -0. -0. C 

0 

I TTI I 

O* . .
1' R 

.0 ____ ____. 0 

I 
_____0______ 

I ____________ .An ___ 

*ute0 PAVAH AD.e C * *J0  Aperture Card

- I4 .'94'
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RLN NO. 0 PIPING FLEXIBILITY ANALYSIS PROGRAM MEC 21/709 PAGE 10 OF 10 

** WEIGHT LOAOING EFFECTS  

CATE 00O)0'UCO TIME 2516 HRS. MAIN STEfM SPHERETO TURBINE /27/65_ PROBLEM NO. 012 .  

ELEVENT IC ELEM ELEM -ROTATIONS, RACIANS RSNT FORCES, L O 

CRD-BR-ELM TYPE PCNT PHI X PHI Y PHI Z LOAD FX FY F MX mY MZ SEPSI 

20-01--0C6 TGNT ENC -0.00005 0.00C02 0.00004 -. 219. 12 2892. 272. 1844. 1794. 80.  

15 8ENC END -. CCOG5 0.00002  0.00003 -219-. 124. 2065. -1.30., 1132. 1794. 95.  

15-01-C04 TGNT ENC 0.00001 0.00001 -0.00001 . . -219-. 124.., 867. -4181. -839. 1300. 300.  

TO-01-CO3ENC END 0.00006 0.C0002 -0.00001 --219. 124. -1389. -2000. -61. -159. 131.  

10-01-002 TGNT END 0.00002 0.COOO -C.COO1 --219-. 124. -2588. 2783. 1123. -653. 205. .- ) 

5-01-COl ANKR END -0. -0. -0. . .--219. 124. -5048. 1586. -995. -653. 61.  

END, EXECUTION TIE 1.65 MINUTES ____O 

0 
0 

. O 
O 

.  

O0 
O 

.0 . 04 29
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f jA At 
p ECC NO. c 

I NPUT DATA FOR IBM 'PLANE I P I NG" RE 
..... .. rp v4A rr k So-m I- v L To r-1 8 

TIM DATE 7, - ; .. ; -i .-o'i.  (ISTRUC 
;.:I. 4., 

-1c - -I -$: 

I :REFER TO DESIGN PRACTICE FOR DESCRIPTION OF PROGRAM. A U RES.ZERO---..THUS uS 4 

A-RABIC FIGURES. WRITE ALPHABETICAL LETTERS 0 THUS I S 1; Fj6U- i'o-=ONE-ATH 
io o'2.-USE ONLY'CAPITAL LETTERS STRAIGHT 

CTION, OR RESTRAINT ON A SEPARATEAINE 
OATA FOR EACH ANCHOR, OR CURVED MEMBER, JUN INATE AXES FOR HEA3UREMEXT OF cx RD FOR 3TR IGHT AN 

ENTRY.NEED BE MADE FOR ANCHOR DISPLACEMENTS. RESTRAINT DEFLECTION OR FORCE 'IF VALUES. ARE"ZERO."" pl. A -TC474 :6 

FIRST STRAIGHT OR CURVED, MEMBER TH L 6'E*i "'U S E 0 R A L STRAIGHT EMBERS CURVED 

!5 : THE O.D.. THICX.. A TEMP. NEED TO BE ENTERED ONLY FOR THE 
M 

iAi .. SUCCEEDING MEMBERS UNTIL DIFFERENT VALUES ARE ENTERED. THE NEW VALUES WILL THI!N BE -;[INTIL KNOTHER: ENTRY.: I i.,MAO L W - 1 +6 1 .9lie v 
'b'6."'RUMB ER & CURVED CONSECUTIVELY STARTING WITH 1; DITTO FOR ANCHORS'& RESTRAINTS;.DITTO.FOR..;JUNCTIONS k ZvRN 

STRAIGHT 

4A 
I - " 11. .. x , -IMEMBERS 

11.1, AL 

111 ...  

3 3 3 A 
3 5 36 

37 
3 9 

52-63 44 -4 r . . '. . :., 

4'jl 2 13 14 15 Is 17116 19 20 24 1 
0". 1 -- -1 " - +I ;:, .8 . -: A 90 0 

1 2 3 A 5 4 7 0 9 1 0 1 1 
21 22 23 

1 32 

57 54151 4 0 01 
1 

If! 

2 
F ItL -4 IFIRST 

A 1! R Or IN Rul! 0 CK 3 
2 REFINE Y 

OR LA T 
I - T!k I kl 

PROJECT PR 0 JECT 6 r 
2 1 = K 34 DO 

T-e 
NAME. D -16 14c c 1916 4 0<2 34 00 f3= -90 

13 
-1 IT CIA[StE 

F=j LkIlk Al-rr WNT, I s a _LL _L_ a -:XL 11T 
;IG F F_ r- b ts I p H 1: p Alc k :1 :G J F:_ A M L .' 

NO. OF TYPE NO. PR I ABLE- - :1 
UMBER OF, PRINT SHAPE NT ALLOW 

EXPANSION COEFFICIENT N 
n6"AJ; :,: 

MODULUS OF 
OF 

r"A. I . I.  

CH F) PASSES COEFFICIENT ;:EOUATIONS 1 1: A 
COEFF UENT ,.ELASTICITY 

TRESS,(PSh 
(PS I (IN/IN/OEG RESTRAINTS I & 3 RESTR.  

PLANE 3 

FT KA o I I o Foo 10 1 o i I a w2//10=_j OF41 I L.L., P F L&NE PLANE 2 

CURVED 
A, Nj. C j, H.A 0 R....c L,:; A C.E. M E N T R E S T F 

"Y". I. TYPE OF1 MEMBER I;-- s P'.  
S T R A I G H T 

MEMBER NO. 
ONLY 

b 

DEFLECT ON 

yl w . ;;f ITRAIS-7 Go- 171 cn OUTS IDE TEMP ROTATION ij li X. J.': t F5 In I 

> of ANGLE LENGTH OR THICKNESS 
y cr FOR TYPE 2 FOrP 

RADIUS DIAMETER 
u 0 RESTRAINTS RES' 6,T .:AND 

uz uw -icy DEG) (FT) (IN) (IN) (FO) (DEG) (o Fee TYPES 163) I+ OR DEG IN) 

wa_-Ioa z 

9 , 6 5 6 7 8 9+110111 12 13 14 15 ialr7lis 19 20121.22123124 77 2t 2 2 30131 32 33 34135 36 37 381391401411,12 43 44145 71 A 9 1101 1 12 13 1 U 13118 17 Ito 10120121 7212312A 25 16117 261291-%0 1 321S3 3AI35130 j738136.4 41142 43 4414! 171 6 0 10 11112 1311A 15 If 

1 2 3 A 5 6 5 20121.22123124 25 26 
Z 0 ID olo I 
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j_ 7 

NG 7* ;J 

I NPLIT DATA FOR IBM THREEL PLANE'i: P I PA N rYSI S ES ECC NO. -IAv 0-010,v-k r TO 

113TRUCTI M 

2 
FOR DESCRIPTION OF 

'j" .  

LETT 
to. 

DATE Z ACCZLt AA 7/0-Y 

R E F E R T 0 DESIGN PRACT CE 'USE ONLY IRS PROG 
CAPITAL T-F-I'R-ABIC FIGURES, 

RAM.  

OR 
-0'. 'AND: THUS'.' Il ZERO -T 

E 
E N T E R 

WRITE ALPHABETICAL 
LETTERS AND 

TION. OR RESTRAINT. ON A 
HUS' -0- U:N 0, 

OATA FOR 

0 THUS 

Y 

4.'- 
SEPARATE- LINE ",,THUS 2- 9 - 6 

EACH ANCHOR.  

'NO ENTRY 

CURVED MEMBER, 
JUNC 

A UE , 
NT OF AND FOR 3TRAIFHT AN 

AJ,. 

STRAIGHT 

NEED BE MADE FOR ANCHOR DISPLACEMENTS. 
RESTRAINT DEFLEUION 0 

1 

ENTERED 
R FORCE IF V A LUE 5. AREI ZERO 

r-,.-_CO0RD [NATE AXES FOR MEASUREME 

ieq f -vTHE O.D.- THICX.. A TEMP. NEED TO BE ONLY FOR THE FIRST STRAIGHT OR CURVED MEMBER..,,THESi E 
WILL THEN BE USEDTUNTIL E'"iR!: E N LRC Y8.El SM 'AID EF R STRAIGHT MEMBERS 

CURVED 

SUCCEEb ING MEMBERS UNT IL DIFFERENT VALUES ARE ENTERED. THE NEW VALUES 
ANCHORS 

UNCtloks 
WITH 1; DITTO FOR 

+9 

4. VED MEMBERS CONSECUTIVELY STARTING 
A RESTRAINTS;-CITTOFOR.j 

'6'.",NUMBER STRAIGHT A CUR 
N 

4A 

24 27 36 129 30 31 32 33 34F 38 30 401111'42 43 44 45 A6 
3=90 

4 4 0 1112 13 14 11 14 17 3 34 B 
or 

ef-PRE)BlizEMS RUN IF k:t: -4N-C04 F H45f SHE 
C k; 

'270 
EFINEIY 

Aj 
OR p LA T .7 1 7r, I !;.I* o, it m. ;t .q 1. x: 

q;" u I PROJECT V OATIE + c< 0 340 B 
NAME 2= 

JAISIE 13 
1,61PItEL 

lp L - - " -., ,m 

LINE DES r D ']/A r f I Pj T.,: I - 103 1-21 Ille I C F_ I L I E, JP A LT Ljo N c 

SHAPE MODULU MBER OF NO. OF TYPE NO. OF PRINT SHAPE .. ,..,F OWABLE 
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t I NT 
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FIE 0 lo lo I o I - o I I o 10 1 o I o I o 
BER 

CURVED 

-dir il - i, -.K.; f... , i, t D. .1.1 1. i " s P.; 
MEMBER S T R A I G H T A N D C U R V E M B E R S ONLY A N,!. C,,i. H t O i, R_ L. -A C., E; M E N T R E S T P 

NO.  

A-;v 
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1-9 KNESS TEMP RO x y DEFLE 

w el LENGTH OR OUTSIDE TATION; 
i'-*,:...k;'t - ItA yr nz, i,:104 

15 ANGLE CK 
FOR TYPE 2 FOR 
RESTRAINTS RESI 

,nT . '" _Vl 
IP- Ln < RADIUS DIAMETER AND -v ja o:..  

_j 0 
T/C( 
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(DEG) .(DEG) 
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P I P I N G F L E X I B I L IT Y A N A L Y S I S 

SAN ONOFRE W D GROSSC ECE3ER 29,1964 

FEEDWATER SPHERE TO GEN E-IB X ACCELERATION, 5G CASE_1 ENGINEERJ DEPT.iPROGRAMNGR33 .SHEET .1 

- +......-+- ~NPU T__ DATI?-- .+ ''. + 

MODULUS OF ELASTICITY= 27900000. PSI EXPANSION COEFFICIENT 0 000063F8 /N' DF AJLOWABTLEST.RESS= -0,PSI 

STRA H T OR C U RVED MEMBERSANCHORS AND__ RE STRA I NTS . N 

MEMB.' ALPHA LENGTH OR O.D. THICK. TEMP. PHI (PHI XYI I N EGREES---DELTAXYZIN INCHES) 

NO.' PLANE DEG. RADIUS,FT. IN. IN. DEG.F. DEG.  

ANCHOR PHI X PHI. Y PHI Z DELTA X DELTA Y DELTA Z 
NO. __1__0.000__0.000 0.00-1) 0.000 0.0 0.00 

1 2 270. 18.29 10.750 0.503 1.  
2 2 180. 3.09 30.000 9.000 1.  

RESTRAINT TYPE DIRECTION DEFLECTION,IN. FORCELBS.  
NO. 2 1 1 0.000 -2052.0

3 2 0. 3.09 30.000 9.000 1.  
4 2 270. 8.21 10.750 0.500 1.  

5 2 180. 1.25 10.750 0.500 1.  
RESTRAINT TYPE DIRECTION DEFLECTIONIN. _ FORCE,LBS.  

NO. 3 2 2 0.000 0.00 

6 2 180. 15.00 10.750 0.500 1 _______ -- 1- 15.00---10750 01.RESTRAINT TYPE DIRECTION DEFLECTIONIN. FORCE,LBS.  

... ... NO. 4 2 .3 0 . 00 .00 

7 2 180. 16.25 10.750 0.500 1.20_ 

8 2 270. 1.25 10.750 0.500 1.  
. RESTRAINT TYPE DIRECTION DEFLECTION,IN. FORCELRS.  

NO. 5 2 2 0.000 0.00 

9 2 270. 43.25 10.750 0.500 1.  
RESTRAINT TYPE DIRECTION DEFLECTION, IN. FORCE,LBS.  

NO. 6 2 o1 0.000. 0.00 

10 2 0. 2.18 30.000 9.000 1. ..  

RESTRAINT TYPE DIRECTION DEFLECTION,IN. FORCE,LBS.  
NO. 7 1 1. 0.000 532f.00 

11 2 180. 2.18 30.000 9.000 , 1.  
12 2 270. 44.2 5 10.750 0 .500 1.  
13 2 0. 28.25 10.750 0.500 1.  

RESTRAINT TYPE DIRECTION DEFLECTION,IN. FORCE,LBS.-
NO. 8 2 2 0.000 

14 2 0. 0.63 10.750 0.500 1.  

RESTRAINT TYPE DIRECTION DEFLECTION,IN. FORC[,LBS.  

NO. 9 1 1 0.000 1212.00 
15 2 . 11.37 13.750 050 1 I ~ . . RESTRAINT TYPE_ DIRECTION DEFLECTION,IN. FORCE,LBS.  

. NO.10 2 3 . 0.000 0.CO 

16 2 O0 1.25 10.750 0.500 1 .  
-17 -3 9. 3.52 10.750 0.50 3 1.  

18 3 45. 3.76 10.750 0.5r, 1. _ 

19 3 27C. 0.54 30.000 9.000 1.  
RESTRAINT TYPE DIRECTION DEFLECTION, IN. FORCFLBS.  
NNO.11 1 1 0.000 652.C"l 

20 3 9c. 6.5 3^L.00C 9.000 1.  

21 3 45. 4.78 10.750 0.500 1.  
22 3 1.52 10.750 0.500 1. -__-_ bA___ 

..... 4.....-0 2.. 4-Apertur par



...... .. ...  

P I P I N G F L E~ X I B I L I T Y A ,A;. L:- Y, S.I S 

STR A I GHT flR C U RVED 0 ~ MBR M ENMHB E R S , A N D R S R I T .  

VMEMB.' ALPHA.LENGTH -OR 0. . THICK. TEMP. PHI (PHI XYZr.INjDEGREES---DELTA XY,Z IN ItNCHES) 

V.. !_____NOJ_ PLANE__ DEG. RADIUSFT. _ N'_..N DEG.F. __DEG. , .. ~:.. --..--- _____ 

_______________________ANCHOR PHI X.PIY PH 1: 7 EJ. nJ .P..A Z..  

.1NO.12 0.000 T ..0.00 0. 000 0.000 0 .0 0 0. 0 0 

r _ _ _ 1 

Ir 

Al,.____________________________________________________(40_



P IP ING FLEXIBILITY EAGRALYSIS 

-~FEEDWATERSPHERF TOGEN _F-lBXACCELEATION"J.5G rAE_____~G~l.SC ~f . ..L A-________ 
FREE ENDS -COORDINATES AND EXPANSION.VALUES~..  

ANCHOR~. X . _Y ___ , ____.. EIDX ., ,4 wElDbY_. l D -.. . . __ 

(FT) (FT) . (FT) ,..(LB FT 3 :t- "(L -F *3 (LB-FT*3)j 

12 .. .821.78~r::tt~250.35-2357.97 *6 U * 1 I 4.,/ 

12-1 9 . 5 43 

I - - -- -- ---.--- ---

T... ,



--- - -FEEDWATER -- .PIPING FLEXIBILITY AN A LY S 1S -EN GR3~a.'..DCEBR2916 
____SHR OGNE-IBX ACCELERATION_.5G CASE I w___________________ DcCEMS 291196 

____-- - -. ___ ~~~DEFLECTION 0R FORCE_AT RESTRAINT4" ' " _________--.z.__ 

RSRAINT NUMBER DEFLECTION .FORCE ON:, 0R GIGN. FO0R CE. ON RESTRAINT..  

~' __~~~*~~~~~~~ TYPE 1 OR 3 -- TYPE _2 - IN) .___(B~~~~(B)__._______ 
_____ 

.2 . .01103 p. &Y ___ 

75' 4 .5 

9 .26264 i *t 1. .  

r.03420 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_____ -7_ 8901 7 . .43j 3I 

6 -6303.96'- ~ 6303.96..  
8 302.72 -302.72 

.60.- -305.60 ___ 

___ 305.0_ _ ____ 

-.- TCTAL MOMENTS AND- FORCES_ ON _ANCHORS .. ... ... .. F 

ANCOR FT-LF3S) (FT-LBS) (F -LS -L S (LBS) _____________S)__ 

I 2.f 77C 0.51940.82. .-11.75 272.42 

12 -1567.12 '281.53 7612.74 1491. 2 2 -291.54 52.1 

ROTATION ADDEFLECTION OFMEMBERS________ 
,r ~MEMBER PHI HY PHI Z DELTC ETA Y DELTA Z 

~ G______ D_ E_ -G) (IN) .(IN) (N____________________ 

ORIGIN 000.007 

____ RII _.000 -.1 - - .000 000.000 ._ 007- __ 

.13 .000 -.00.00i130 
3.13 

4 -. 001 -.006 -. 000 -. 000 1 .000, .0 

fI /5 -. 061l rlQ7 -. 0,33 -.003 .000 .01 
6 -. 001 .006.008 -0 33.;0 .3i __ - - - _ 

7 cc,1 -. 035 -. 015 .. 004. .004 -0 1 

- 9 c11............097 r, ,-.13 -00.5 .7 

10 .01 .097 r- 2 
___-.013 .045 .145 --. 174 

11 .011 .097 ; -.013 .000 .150 -.174 

-. . _12. ~2 1 .039 . 08-003.50- 03_ _ 

_ 3 d3.........-.018.... ~ .5 .265 .000 -. 00 

'15 .010 -. 059 C074 .134 .066* ' 

16 60 4 --. C52 -. 076 *120 -. 068 .u_ ____ 0:2_____ 

C - -- __17 - -. 0.1 .05.7. .024 -.031673.  

19 -. 11 .0 12 C057 .034 -. 031 4 

2C 0.111 - t.1 .057 __.028 -.031 -G 
21 ~004 - .00c. C17 -. 000 -. 003 l .l 

, V22 CIO0 -.- 0.000 -.000 .000 

r ._______________________________ 

eTV 

........................................................................------.. ..  

I~.0 040_ SOAP-~j®



PIPING FLEXIBILITY ANALYSIS-ENGR I33  

__FEEDWATER SPHERE TO GEN E -IB X ACCELERATION .50 CASE 1 W 0 GROSS D ECEMER 2 96.  

STRESS,. MOMENTS AND FORCESO EM _-_ 
MEMBER STRESS MX MY FX FY FZ 

SSTAREND (PSI) (FT-LB3S) *. (FT-LBS . S. (L 3 S) (L.S 

7..j- 9 40 

8-26.48 179789 100.15 1940.82 -11.75 272.42 

969.81 -26.48 -31Q4.68 -114.70 1940.82 -11.75 272.42 

2 14.31 -26.48.- -3184.68 -114.70 1940.82 -11.75 272.42 

13.08 . 9.82 2812.45 -114.70 9 1940.82 -11.75 272.42 

3 13..)8 9.82 .2812.45 -114.70 111.18 -11.75 272.42 

14.67 -26.48 3156.00 -114.70 -111.18 -11.75 272.42 

--.n-6483156.00 -14.70 111.18 -11.75 272.42 

287.19 -26.48 919.42 -211.14 111.18 1272.42 

5 2t7. 19 -26.48 919.42 -211.14 111.18 -11.75 .272.42 

246.07 -11.79 780.45 -211.14 -111.18 -11.75 272.42 

6 246.07 -11.79 780.45 -211.14 111.18 -4.31 272.42 

278.C1 52.88 -887.24 -211.14 -111.18 -4.31 272.42 

7 278.01 52.88 -887.24 -211.14 111.18 -4.31 _-216.58 

823.17 122.95 -2693.90 -211.14 -111.18 -4.31 -216.58 

8 823.17 122.95 ..- 2693.90 -211.14 -111.18 -4.31 -216.58 

- 741.30 122.95 -2423.17 -216.53 . -111.18. -4.31 -216.58 

9 741.30 122.95 -2423.17 -216.53_111.18 11.17 -216. 58 

2115.10 122.95 . 6944.12 266.78 -111.18 11.17 -216.58 

10 32.29 122.95 6944.11 266.78 6192.78 11.17 -216.58 

30.49 147.31 -6556.15 266.78 6192.78, 11.17 -216.58 

9147.31 -6556.14 266.78 372.78 11.17.-216.58 

26.72 122.95 -5743.49 266.78 372.78 __._1.7 -216..8L 

12 1750.12 122.95 -5743.49 266.78 372.78 11.17 -216.58 ....  

1192.C2 122.95 3840.39 761.26 372.78 11.17 -216.5,8 

13 1.192.C2 122.95 3840.39 761.26 372.78 11.17 -216.58 

2053.55 438.63 -6690.61 761.26 .372.78 11.17 -216.58 

14 2053.55 438.63 -6690.61 761.26 372.78 -291.54 -216.58 

2121.65 254.96 -6925.47 761.26 372.78 -291.54 -216.58 

15 2121.65 254.96 -6925.47 761.26 -839.22 -291.54 -216. 5 8.  

1246.89 -3U59.86 2616.48 761.26 .. _-839.22 -291.54 -216.58 

16 1246.89 -3059.86 2616.4 761.26 .- 839.22 -291.54 -522.19 

1543.98 -3424.29 3665.50 761.26 -839.22 -291.54 -522-19 

17 _1543.98 -3424.29 3665.50 761.26 -839.22 -291.54 -522.19 

1386.57 -1586.20 3665.50 -2192.80 -839.22 -291.54 -522.19 

18 1386.57 -1586.20 3665.50 -2192.80 -839.22 -291.54 -522.19 

r 1310.30 -197.85 2277.16 -3648.92 -839.22 -291.54 -522.19 

19 20. -197.85 2277.16 -364C.92 -839.22 -291.54 -522.19 

-- _ 1918.37 -479 -83 21 . 2 .7 -7_.1 6 -31.9.5.74 -839.2-291.54 -522.19 

20 18.37 -479.83 2277.16 -3195.74 -1491.22 -291.54 -522.19 

21.41 -197.85 2277.16 -4001.00 -951491- -5 -219 

21 14 '2.26 -197.85 2277.16 -4001.00 .- 1491.22 -291.54 -522.19 

12502. 36 1567.12 512.19 -8055.89 .- 1491.22 -291.54 -522.19 

22 2502.36 1567.12 512.19 -8055.89 -1491.22 -291.54 -522.19 

2366.31 1567.12 -281.53 -7612.74 -1491.22 -291.54 -522.19 

-1- -.. . .- -54 4 0 - ---.  
A_ _ _ _ _



P~ I P I N G F L E X I , Ai-"Y S IS.  

SAN, 
.NFEWDGO ,DC MbEf 916 1.z .  

.+ 1 .14 U TD 

MODLU OF. EL SIIY 2790 0 P P PIT FXA S O CO CENT . 0 0 L I T'3 Y'-, A ' N Q L G- S IL A ST E S - . . . - 0. . - PST. ___ 

___EED TRPHR TOPH LENGET I OR Z D C LRTHIK..5 TEMPE. PHINGNEIN'ET PR G A E G _ 3 _ _ Hl.E I."I D__ _ ---_DELT 

NO., DE. 
iAI 

S F . I . IN E . . D G 

ANCHO P H. Y HIZ DET X DET Y D>J 
MODULUS~~~~~ ~ ~ O OF ELATICTY 27.00_S XASI~ OFIIN0.0003~I/N/E 0.00 0~.000R 0T00 SS=0.000 

N.STAT' TY ST A G T OR CU VE IER AN H R C TA ON DEF RE T R.AIN1U Fk--.R.._. .4 

4O 2LN DE0. . AD 2S,1. I.50 I. D00 G.. DG 

NJO. 3 0.2 .00 0 0 0.000..~ 003_____ 
6. 2 270. 15.29 10.750 0.500 1..  

2 0. 3.09 30.00 9000 . RSTRANTr TYPE ,DIRECTION DEFLECTI ON, IN. .FRELS 

__ __ __ __ __ __ __ __ __ ___ __ __ __ __ __NO. 2 1 3 0.000O oc5;.0 

7_ - 2' 1820. 8.'21..1.7 50 0.506 _ 1. S 

5 2 180. 1. 25 10.750 0 .5 1) 1: ,. ....  

RESTRAINT TYPE -. DIRECTION DEFLECTION,IN._ F-ORCEiLBS..  
18 T0.' 15.20 10.750 0 .5 i0 1.NO32 , 2. 000 p 

IijRESTRAINT .TYPE--,DIRECTION DEFLECTION,IN. FORCE,LBS.  

70 2 1.0. 2168 10.70 9.000 1 .  

RESTRAINT TYPE. -DIRECTION DEFLECTION,IN. FORCEvLBS.  
___ __ __ ___ __ __ __ ___ _ _ ___ __ __ __NO. 7 2 3 -, 0.000 532 .00 J 

92 2 2 70 . 43.25 10.750 0.5'01 1 ..  

__ 2- . 218 3000 _9.00RESTRAINT TYPE -DIRECTION DEFLECTIONIN. PDRCEtLBS. .  I 1NO. 7 2 2 30000 38~*M cl 

13 2 0. 28.25 10.750 0. 500 

.~ .. R.IESTRAINT_ TYPE -DIRECTION DEF-LECTION,IN. Fl FRC E, LBS. _ NO. 9 2 2 GO.1 1 .00 

15 2 . 11.37 1c.5 G.0.1 
.e' .''.RSRIN __YE DIRECTION DEFLECTION,IN. FOP.CC,LFIS.  

NO.10 . 2 3. 0.c)0 0 CC 
16__ 2 C. 1. 25- 10.7.5 0 0. 5' ',. 1. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

17 3 9. 3.52 1 C.750 0.. 50 1. lJ 
1834 .3.76, 10.750 0.50 C-1._____ _____ __________ 

19-'' 3 20. 0. 54 30.000' 9.Cr 1.  
RESTRAINT -- TYPE DIRECTION _DEFLECrION,IN. FOP.CE,LI3S.-. -'4 

r.NO.111 3 0 00652...) 
20 3 90. 0i.54 3:).COO 9.0" 1._________________ ______--__--- 

217 3 't5. 4.78. O7 C50 .- 1 
22 3 0. 10 1.750 0 .5::1._ _________ 

V_ _ _ _ 29~'



w-..  

A: iAi .Y.

T R AI GHr T 0R C UR V ED k! E 14 FR S A.NGC.H,0R:.S ~AN D RES T RA I T S 

MEMB.' ALPHA LENGTH OR 0.0. THICK- TEMP. PHI . PHI:. XY,-Z4INDEGREES -- DELTA X,Y,Z -IN INCHES) jC 

~~ _ ~NOJ PLUANE __DEG. RADIUSFT. _IN. I __ I. DEG.F- __DEG, ______________________ . ___.-______ 

________________It_ ANC -THOR P HI H f~. 7P - DFLX LEJ ~ TA Z.  

.. INO.12 0.000 ',e. 0 00 0 .000 0.090 0. C0) 0."'0 .. 0 

V. -- ----. .--. -.... -.- - - - - - - - -- . ..--------..------------- ___



.. ? -- ~*--PIPING FLEXIBILITY AN L SI -NG.. .',e 'i.,', 

FEEDWATER SPHERE TOGENE-IR Z ACCELERATION .5G CAES________ 

________ANCHOR . ~~FREE ENDS -COORDINATES AND EXPAN SION ~AuSED______ _______ 

(FT) IFT) (FT) (LB-FT*3). ..~ LB- F T 3 (LR-FT*3) 

12 -107.69 9.56 ).oo 28214.7 8 2 5O04. 35-3579 

_TEST_ NO.------------___OKAY -------.  

Of, 

7 - ..--.--..-. . -.-.-- 4 --- - -- - ------ ___ 

Li _ ___ ____ _ _ ___ ___ ____ ___ ____ ___ ____ ___ ____ ___ ___ 

4-7



FEEDWATERSPHERETO_ GENE-IB 7 ACCELFRATON .5G CASE 1 . WDGOS ~~__ ________ 

P . ..---... _____DEFLECTION_ ORFORCEA.T.RESTRAINTSN ' 

V. ~RESTRAINT NUMBER . LCTO FORCE .:ON,.aGI~~4OC ORSTRAINT.  
TYPE__l_ _ OR 3_ _ ___. 

__ _..( B 

2 . 20537 :..~. .  

I.~~ .00036.. .'4l'4J r..  
____ 11 . -~.00107.1.2. 03 

4_ -3314.55_~ 33 14. 55 ________ 

5 . 22.93' -22.93 

____ 6 615.10 '651 

3. 7 -0 2.*68 ... 702.*68 
10 ______ -5713.80 -"5713.80_______ 

TOTAL MOMENTS AND _FORCESONANCHORS' . . . . . .. . . . . . .-.. . .  

'AN HR M Y MZ F X FY35 VLI3 

__ __ __ __ __ __ __ (FT-LBS). (FT-LBS) (FT- p_ L i.--.j(LBS) (LBS) _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

4<1 41.13 14527.34 -147.47 2107.82- 17.33 17 07.39 

__12 4724.6 3534.49 -8005.33 14927--. - -.606.i77__ -Q37 

ROTATITON AND DEFLECTION OF MEMBERS 

KMEMBER PH I X PHI Y PHI Z DEL T AX ,'DELTA Y DELTA Z.-. ....

- (DG) DEG ______DEG (IN . IN) (IN)________ _______ 

... .. ...  

C. 00 1 .08 O -. 000 ;- .002 . . .206 .  

2 * o .2 _ .000 .08-.003 _ _.265....... . .. _ _ 

t 3 01-.028 .000 -. 001. .002 .206 

4 O__ _ '2-23.C3 -. 001 -.0100 

5 .002 -. 225 .004 .056 .000 . . 001 
6 .001 -. 128 _ _.012 78'.006...,.Q0 ...._ ..... _-__ 

. .. . ....  

7. -. 002 .. 723 .021 .001 .1006oo 

8 -. CC2 081 02 .01 I .0 .. ~ 22 _ 

. .9 -. 018 '024 .2 :0 . 2 . 6 

r . _________10 -. 01.8 .022 02 oil. 01 -. 216 .9.866 _________ 

11 -. C1S .021 .021 .001 .. 224 .. 9.260 

12 . .034........-.845 -. 024 -. 0 .242 .'(_ __~ ___ 

( .13 -. 051 .262 -. 079 -. 898 .-. 000 0 ).1 

.14 -. 051 .26,1 -. 080 -. 863 .. 007.1 
- -.. 15 CC .07 .23 .1l -25 .085 

41,.  
16 C021 ____ .209 -. 105 -. 157 .081 CIO, 

... ~17. .49 .127 -. 097 -. 080 .191 .23 

is. .L1 .043 -. 064 __ -. 069 -. 033 ... 035 

19 .. G 19 . 3 .064 -. 069 -0 41.,. .035 -. 001 

20 Gr 4 43 .. 064 -.069 -03 3:.035 .. 0011 

4421 .01.3 o .09 -. 018 -.000..0 .001 

V' 22 .ccc-00.0 .000 .000_______ 

;Till 

1.~' ~ . ~~ .-- ___ ____ ____ __ ____ .....-..-. .-.....--. ___ -_ 

--- K - - ---- T*s



PIPING FLEXIBILITY ANALYSIS-ENGR-' 33 

T. 
__ _ _ _ __ _ _ _ _ __ _D 

. JBER 29_ __ _ _ __ _ _ 
FEEDWATER SPHERE TO GN E--1 Z ACCELERATION .5G CASE 1 WDGRS__EEMRR__1 

STRESS, MOMENTSANDFORCES ONMMBFRS 

MEMBER STRESS fX MY . Z ...FXFY . FZ 

STAREND (PSI)(FT-LBS ..... (FT-LDS) (FT-LBS) t S (LB.S) ____ (LBS) 

1 4421.16 41.13 14527134 -147.47 10782 17.33 170738 

5C82.56 41.13 -167Q0.64 169.48 2107.82-, 17.33 1707.33 

2 77.60 41.13 -16700.64 169.48 2107.82 17.33 1767.32 

47.34 -12.42 -10187.49 169.48 2107.82 17.33 1707.38 

3 47.34 -12.42 -10187.49 169.48 2107.82 17.33 -350.62 

77.6G 41.13 -16700.64 169.48 2.g7._82 17.33 -350.62 
4 5082.56 41.13 -16700.64 169.48 2107.82 17.33 -350.62 

4207.37 41.13 -13822.C5 311.75 -2107.82 17.33 -350.62 

5 4207.37 41.13 -13822.05 .311.75 -2107.82 17.33 -353.62 

3405.80 19.47 -11187.28 311.75 .2107.82 17.33 -350.62 

6 31105.80 19.47 -11187.28 311.75 2107.82 7.01 -350.62 

- - 6217.96 -85.69 20429.97 311.75 2107.82 7.01 -350.62 

7 6217.96 -85.69 25429.97 311.75 2107.82 7.01 2963.93 

. 16641.03 -199.62 54681.98 311.75 2107.82 7.01 2963.93 

' 8 16641.C3 -199.62 54681.98 311.75 2107.82 7.01 2963.93 

15513.61 -199.62 503977.07 320.51 210782 .7.01 2963.93 

9 :15513.61 -199.62 50977.07 .320.51 2107.82 -15.91 2963.93 

S297.52 -199.62 - 13.107 -1'1 

10 358.74 -199.62 -77212.85 -367.77 .1492.71 -15.91 2963.93 

373.86 -234.31 -80466.96 . -367.77 1492.71 -15.91 2963.93 

e- 11 373.86 -234.31 -80466.96 -367.77 1492.71 -15.91 -2856.07 

358.74 -199.62 -77212.85 -367.77 1492.71 1..28 6.- 7 

212 3497.52 -199.62 -77212.85 -367.77 1492.71 -15.91 -2856.07 

14966.42 -199.62 49168.29 -1071.98. 1492.71 -15.91 -2856.07 

13 14966.42 -199.62 49168.29 -1071.98 .>c'.1492.71 -15.91 -2256.07 

2163.85 -649.20 6999.20 -1071.98 1492.71 -15.91 -2856.07 

14 2163.85 -649.20 6999.20 -1071.97 1492.71 686.77 . -2856.07 

--1873.59 -216.53 6058.79 -1071.97 1492.71 686.77 -2356.07 

15 1873.59 -216.53 6058.79 -1071.97 1492.71 686.77 -4068.07 

4058.83 7592.02 -10913.34 -1071.97 1492.71 686.77 -4068.07 

4058.83 7592.02 - 093. -1071.97 1492.71 636.77 1645.73 
- 16 465.873 7 - -- 8452.02 8_______0 91__ - -f- - - - 1492.71 1 -6 -45 -.73__ 

4673.70 8450.48 - :279.23 -1071.97 1492.71 686.77 1645.73 

17.4673.70 8450.48 - 2779.23 --- 1071.97 1492.71 686.77 1645.73 

4171.07 2657.52 -12779.23 4182.37 1492.71 686.77 1645.73 

18 4171.07 2657.52 -12779.23 4182.37 1492..71 686.77 1645.73 

3243.24 -1718.00 -8403.71 6325.15 1492.71 686.77 64. 731 

19 49.11 -1718.00 -8403.71 6325.15 .1492.71 686.77 1645.73 

46.87 -829.31 -3403.71 5519.08 1492.71 . 686.77 1645.73 

2C 46.87 -829.31 -8403.71 5519.08 1492.71 686.77 993.73 

49.28 -1365.92 -8403.71 6325.15 1492.71 686.77 993.73 

21 3227.70 -1365.92 -803.71 6325.15 .1492.71 686.77 993.73 

3.465.24 -4724.69 -5044.94 9049.21 1492.71 686.77 993.73 

22 3'465.24. -4724.69 -5044.94 9049.21 1492.71686.77 993.73 

3626.39 -4724.69 -3534.48 80 3.33 149 2. 71 686.77 993.73 

.8 ....
4.4..2...A pe-_u reC ardl
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SOP PROC.AAM A (21 A'~c%. A. 7WES7AGH&Jjf I 8FCHTEL SCOPE ~ 5'., 

OFAM4LySS AS SHOWA. I C 4
_ 

.SAFETY RELATED 
'FxCEPr A5 NorE&J) 

CERTIFIE13 AS BUILT R OSIMC EVL~ IC'.  
ANALYSIS BOUNOARY4SOMETRC.(A<D 

_________ DAT SAM h 01021 UCLIAR 9IgNATING -TTC 

"uamaCsoca---Ij FR OM -CV 4 f7 THRi/(M3 41 *07 0- .3 C , 

u s T Oa n C " .I W AJ f / djS -
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*i 

4.24N.M." am As SAOon 
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-~~~~~ ~BEC/HTEL CORJPORA TION..."Z~tS5,~TP// 
4550 SEVILLE-AVENUE.____ 

_____ 

L'EIA/," CAL/IFORM/IA tiz /Ix_______ 

SIGWATURE F DA TAE. ~CONVErn7om FODR *.  

PRO 7'CC T aOB/OJZZZ NoO/TV 

5 V/B.ECT b 1AT1 /sb r A~~-r Xcc. 106 Tm 6A' -.- c p9E5HS W 

A2E516M DATA 

TEM-P. T& ~ ~'5/,-I -'~~S.  

E/COEF .Oo0r,( cC) 

EC x O' ') ' ,.(ZPFL A AL).  

/4E BR DATA el 

i f 5 1V I ,.: - - . . , 

W, JT, 00 

4'.J.  

ANCHOR DATA'G 

~ .. ~,. CO/i'/MAES END /JEPECTION 

-7*.t'..'No. Pr.x Z <6Y Z 

.2 ~ o -1,41. 9s,.i 

-. 5. . ...
2,6 

Ate 3 &R 9. 9 z 49 U 

._ 
-E .  

V. 0. 4 0



-~~~ IECW P NG!? FLEXIC1L:ITY..ANALYSrS-ENGR 33 --.  

- .- .PEFL C T IN IDR FORPC E A T RESTRAINTS _ 

Q \ ~ '~*'. ESR~NT '4U'81 ~ . .UELFCT.. I OC O- ORIGIN,. FORCE 0O- RESTRAINT.  ~ . .. ~ .. - TYPE I OP 3 --..YE 2-. N)- .. ~ * . (L 8 S). .- (LBS) 

6 . .02602 

.~ -'.- ... 146.. 86.53 , 86 .50 

330.631.0--330'.63 
9-185*73 .. 185.73.  

A~tN~. - UTAL MDMFNTS7>A?4f) r-ORCIS 'ON' ANJCHORS - r - L .:.  

.FT-L S).(F LB )(FT-LBS) -ILBS).. . .. . .. .IBS) L S 
11505I ) . w . ..-103.73 7 1542.1 ' . I ... 42.i 31 .  

1.47 -h9.43'-1 
-. . 3. . .9129 -. -.0 38.1 2G.4C- -2456. 4 1: -41a-.  

14.-114.04 166. ~. '59.:O do - 162.13...-46.23 . 456.26 % \ 7 Z %N. .16 24 S 3.3 ~ j- - 669.53 - 2386.2.'.362.  

X ~. ROTArIUN'AND' DEFLECTION OF ME~l BcR -9 ~ .  

. . . . ...... .M F E . 1:..S t--

~ ~~ MY.BR .- PHI~ DLTA-X DELTA Y 1DELTAZ 
V E -Q).IN).  

OR-1 G I 
OII oo- - .00 .000 .000 .  

.......- 57 0 0 .0 2 0 83 . . . - .-j 
03.  

X.COI 1.0003217 
.: -_ .Q5 . .C- . 9: ..004. 

........ .05 0 5. Co~ 4-9.c?004 .002o 
5 .01 .055 0- .00950 . u9 .000 U02oc 

7C0 .O -000 
:'s1. - Cc)6 7_ - , 3. .016 00803 

1)L-. 0107 ...... 0. 0. Z. 1 . - Oct, 

15~~ 2 9:. *02 . 0*. -. 000 . . c00 7 
.17. C07~ . 3 .002- 0. 211 3 GOO. C1. 6 

... J1 i -- 3 O ' .. 01069 
13 Cc() 05 11 .003, - 36.-.003 :~ -057 Q2 7.4 C1 0' 12 ' a8 .  ~ ~1 -,: 02 43 I 0 5 . - 0 032980 2. 6 C073 U4 -01" ' .000 -...12 .00 G 6 t: .  

1-17 
*1 --*-021 

20 -. 060'~1



N : EEDWATERt IN SI DE SPHERE X ACC. I OG- STm GEN E-IC_ _ CAS-E._ _ 3.RS -...- F~ 316 

'v 10N.TA(A ANDl DEFLECT I Of*-OFL.MEMBERS- 

~ ~ j\~,P~ " im RPH .. PI Y PHI IL.. DLA ~ - EA Y'. DELTA L 

*X. PHIZ~ Z~~"5~.  

* -- 25 _ . .043 -. 015 _ CC.129' - o -080 .C6 

*. . .OCO -... . .126 - .8 .6 
26 *. .043 -00U63~ 

__________________28 
G.It4 7i cc1. .j .1.27 --. C-85- -0 51 

* ~~ 29 ..028 0 ~ .2 3 -. - . .051. - 121 - 089 -. 052.  

-. -30 --. 02 -. 022 .c51.03 ..-. 077 -. 4*- .j 

_3 31 0*2 -02.6-076'-O4 

32 C2'4 -. G22 .C 5 .103 .-. 077 

3 3 - .1 C69 .006 v.l -100 
-..-.. 34 2C3-.C 0 .Lc1 $1 -.001 

35 C4.0 
.0 

> ~. .~...~.. . .. . Z0-.003 .003 -. 000 . 00-01 . .... .. *-- 1 

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

**..........  

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

-t ...  

-^NI 

-Xv 

it .1 

X-1 

"55q,



~ ~-* .FEEDWATER -INSIDE- SPHERE X ACCI. Of ST . G-E N E-IC CASE . -.. q FLi 2 , 9b .  

>- ~~STRESS, MUME"NTS AND FOCS04 MERS ... S 

* - STARTFIJD_. (PSI) _ITFT-L V5) __. (F T-tLs BS fFT-LtsS) (LB _t US).1L > . S. -LB 

35Z2.08 -223.4811 5.813714.2 
1216 723.13 .--- 24.44 27. . 1730.84 1 Of 3. 73 15 4 2. 22.12- 316.,7 

2 _723.13 *.-24.;44~ -2:73.84 _103.73- .. §5 2. 14 _2 1 .12 .316.6 2 : 13C.56 38.90- 7000.?2 103. 73-* 1542. 14.. 11. .366 
""L- : .

2..12 6 
3 2J.JL.56 3. 97. -7 0 0 Z0 . Z. 103.73 -1542.14 2 L.. I Z.1.  .. 8;. 0$2.82 .- IC2 7.89 - 13.73 1542.14 21.12 .316.67 

- .. ~..... . 367. ....8*'.b2 0 T.20' 89------1039-73 U- & I .8 .212. 316.!7 276.33 . 302.85 6b. 74 103.73' 106 1 .86. 21.12. . 316.1 

--.4-i' 6.04 -- 26.78 --24.43 ..2 ~-4 1.;85 67.1: 6_.. .. ~.5~r 6.04: . :_-.26.73 .2 43- 03. -41.85.. .. 7..1 
15:4-6.9 7. -. 59.73 25.52-. -~- 35 -41.85- 67.18 

__.i40 58.5 41 104.5 9:....6.6. G 294 

-91-7-- 6 t.6 17 1041.52.- 6.6 - 294 409.19 1664.66 147.,... - -1041.52 .62962 .4 
169. a 437.89' 26472.63 14,2. . i..62.96 .294 24247.8 264.70 , 226.6 015 7~w 4..6 96 -.- 249.49J - 8 42.... 415 8.54 , 2654.3i -4 .3... J01 52 7 62 *96 249.49 - -STh017- _ _415.54'_ 29. 38 -3~ .'t.714.6294 

- b810*-, -1.8 7tiC.1s 4 - 321 104 152 149.,46. 249.49 
f . - 4 * _ 688. 1.,-1 .8 - 1790,45 101 8Z441.5214.6 - . 4.9 ~~~~~~~~~~Z1 8 14~-.. 4 74 _1 . 8~ 42 8 -, .- 8 3 5 ' 149.46. .249.9 vo 

';82352.....- . O . 819.14 

~ 1 ___ -47766.44 j 11..0 8 -.- 1462 5?Z.77-4823.52 k 7-149.6' 819.4 
. 1462,. 86 

\\ y~~~.<- ,,. .... L~ . 4 ,-.11.08 - 14.3 526 7 7'-23.A52. .6.10 8 .1 

-. - 2166.49 
_I... 14 773.8--1361 .- 83.217.63 . -11 I-~~8 

.23.52--1-~ 
24.5 ..  

_ 17.672417.330'::~ 65.80l .2 63 4 5 61.2 7 7 1-427.8 117.624334 

14 6,44 11.4 0,. --6538 798 1447.8321.5263 435.4 19 1.-. 408.94~ .. 1317.956 . "'6458. .... 7 . 3-1.). 1135 17 3 .3.4 6 1.48.  1374'X-G1.2126 -4 52!7... 117.52 4.4.  21.5 1932.51 187C.96' 64~3. 7.7 ~ 257- 1.5.- 3.~*~v~hli 2453.60 -18d0 17.6 3 1.1 5 117653'43.4' 19457 5'9389 733 -:--436 25021.643 .~4808. . . .  Q2 Q-. L -:-..9 

-244 .2411? 754.76o3 37.19 -7. .7.. 7 4O4 .a 83 1..52, - §41.83 ',,-131859 1317.25 6019S.42.l .1382.687 .1447683C 2 15621 41.83 25 '36 -60 ;/,4 .42-5 17,Z.71 . 8 - 3.. 117.52 43'5b.A S91 7 137.45 -- 47.58 796.813' 1442.183 11 .2 45.26 

.1..... . .. ... .1 . 5t65 a .- 15 -.. 1 . 213 
2'.-t,.1 1 .4 G'9 4 ,-7 . 7 415.1 117.5 -435.4%



- FEEDWATfftN !DE SPHO E X. &CC.1. GG.ST M GEN E-1. CASE I H 0 -GR05S 

~ .... ... ~ .STAES .- MOM ENT S ANU V ORCES~011 E-POERS 
I,~ . MEMBER STRESS 11xMY .ML. F FYF 

-A....~..4 - STRT/E~p.(PS -L BSl [I I FT-L BS) IF-LS L13.. ( S) . ... (LBSj I LbSJ 

26 e7 -'176 .4 3 -14.58 _61.01 14.3 3 .  

2561 98 -135.28 - -158.87 - 61.81, -... 162.13 -~46.23 4 456.2' 
-15.87- . 6.8 1b.1 .. :--At6.23 < 256 27 5631 98-13 5. 2R c.18876181'-b21 

11.0 1.66.-873 ',6.23 
.28. 1409 .37 .2533.C5 ._--?7'71.85 .: 2696:i-2 B6..7134-3~T -625 

1C98. 46 33.q9 -V,87,.17.2960 -1761.34 -28 2-2.59 

29 1.621.3-- 1339.99 i -18 70.1 1 2Ei96.b2 -1781 .34~ -. 2 386,12. -62.59 
3 75 1.. F--. 3t.7 -1642.66 461 .27, 58701.67 - -1781. 34 -12386.12 _62.!i 

30 1 d L 2. 6:- -1642.66 '61 .27 ... 5876.67 . -1781 .34 .- 2386.12 .-25 
le' 8.77 -1554.47 . 99.52 . 5722.89 -1781.34., -23s6. 12 --25 

31 . -4--.4 - 1L554. '47... _-"99o52_.. " 5722 ,-89-, '-'-1781.34 -2386612 
*Z___ -U$62 .50, 117.07 5722.89 . -1781. 34 - .-361'-25 

__32 _j...4- -662:50;' -117.07 5722.89 -34.62. 34 -2386.12 ... -25 
-1554.4 77. &H t~.01 57Z2.89 ,:3462. 34 ..-- 2386. 12'.' -62.59 

-.. 33 1824i.75 E.,55.7 8.1 5722.89 -36.4 ~ -351 62.59 

3 -49.9G. 32' -346.34-2386*12 -62.59 .\ ~~***- ~ %-~.N' 152 o-: ' -1180.19 t24.93'. 90.2-46.' 

.9~*N%.v~~ .-168 . 08 9 Ct 432.6 423 -2386. 12 *-2.  
N. ~.-.N'~4 ~ .-.-.-- *~1s. ...-114.8360.8 4392.685-46234. -2386.12,. * -62.59 

* ~ ~ . - . 15~.2C8 1 -1546.43 -UI5 91 -3462. 34 - 28.2 . -25 

35 2 e 1~ l23. 6 -2'4.9 851-.,6- 392.6 .. -3462.34 -28.2-62.5 
-362 4 t'236 1 

154 43.. . . . 11 6. .. 29-. 8"'6 .  

2386-12:-62.  

-C'V 

. ~ ..........  
.~ .%.\.....



-

-____ ___MXIA /MUM .STESS ZIP

-711%GFLEX/B/LIT Y.CA/LCU[ATOVN-~iZ5~~Z5 
~TPfT.  

B;,6ECHTELC01?PORAT/ON. 
SA____,/ 

4550 SEVLLE..-AVENUE*____ 

VE9NM, AL F0/W/ACONVENT/ON FOR 

PRO XCC T 
E O / ____~Ps/TV 

APE516M DATA 

7 

TEM APc4 

E X P .~tt 
?~ C, O E F 

44 

x .O 
hAT. rqA5 

TL 

4F q - J9 . t 

4' '7 Z-I.: .1q 

13- 141%2. F 0 

A3' 

C 3 , .z p f r 

.41 

C CORD/MIA7T END~ XFLECTION 

441 

AS S S 

4 0 
C a 

Iscog



. ~ PAGE 6'OF:1, 

~% %~RUN NO. 0 'PIPING FLEXIB L IT Y ANALYS IS PROGR At' -PEC-2 1179 

~'-. ~ . -. e THERM fL- LOAI) ING FrFCTS-.0 .  

N 

>~~~ ~~ ~~~ DATE 0CC)O'tiOO TIM'E 7506 HRS. fFFOSIATER TO (GEN.FI- IE36YC .7 486 ' RRE O 0 

*.w'>rELMN DEE~F~ MNT PrTNTCCCRD!NATES LENGiTH CI A10. .T HCK-: RADIUS "THETA. ISPL aC CMENTS, INCHES 

.I-- - D-FR-EL" TYPF PCN1 x, FIT. Y, FT. Z, FT. F T. . IN . F T. .E .. .. DELTX DETY DEA 

-' 3-9-04TOT IN' 4C5(O .CO 7.00 0.500 -B.625, 0.500- 0.067 0 05' -003 

43-G9-04 TGN'T BIN V -4c.500 2.C00- 47. 5000n0 0009.0 .07 -.43 -.3 

41-9-DTGT ND -4.00 .00 430 .490 30.000 9000 D.67 -0.043 -3.031 

39-C8 -CC3 TGNT BNP -40.5000. 2.000 47.500 ~.9 000933 . - .6 005 -.V 

41-09-CC2 TGNT END -410500 2.P)0 413s500 5.C)9 7 2.000 0. 200 V'.065 .-CO.0453. -0.03 

47-C9-CCL ANKR( END -- 3t.3420 7.500b 537500.'200000-00 .

C, .0 7. - .04 

TNBNP -40.500 2.000 .47.500 10.890 30.000' 90500 

. , 3-07-CC2 TGNI E~N 0.071 -- C.045 -03 

0 60-0 G4 fI -40.500 7.0F10 47 . 50 4.1660 2.000 0-200' 

ANTKh R'P -3 7 2.500 -. 4 7.50 .0 0 .2.000 0.70 0 . 06 -004 0D0~ 

\..N%.\v. ~ 0.00 -0.045 0.? 
~**.. *. ""~~"~'.~\36-07-001 TGNTJ END14 -40.500 2.000 -4RT.!) mi 0.930 8~ 0.6 1.5 5000 

N,*** 19"~ , ~-6-1 OICf 3.670 2.010 49.500 000 1075 0500 0.063 - 0. 0429 -3.02 

~~~~~~~~~ T3C 0 '5N EfD -. 40 200 4920 0.720- 10.750 0.0 ,0.063 00? 1-.2 

- -~~--. - . 32-06-COR TG'JT E N -31.670 2.09 920 1?03000-000C05 3~8 -.2 

3*4~~00 .. .065. .-0. 04C). 9.2 

4 060 1RENO END -32.0r) 48.On Ic)72 16 75':0 50 - .5 -"90 

300C6C0*1 TGNT ENn -37.423 2. 340 49.250 70?10 10. 750. 0.5000.9 o' -07 

1. . q-6-C3 EN0EN -3.27 992 4925 0.5 10. 750 0.500 1 5 018 0.000 -. 003 -0.0 

_____________ .28-06-002 TGNT END- -38.410 2.9010 49.2 1.7041.5:050000 -.0 ooz 

32706 OCg TGNK END -30.483 1120 07500 0500 . 0 5 7.: 0 

~~ 7_ 0.006-.50 

31-0-0.009 -3.0? EN 3.2 

.'.~. 1 25-05-005TGNT END. -9.1 3.4009 24?.5O0 30-A 0.70 050,003 --.5 ~ .3 

3C 50-006C r1SNT END -37.423 .4000 '492500.-- .28.- 1070-50 . . .... 0635 - 0.058 - -0.03 

~ ~ ~ 24-05-003. TGNT END 03.7 .0 .?32 5.9 3000 2 000 0. - 0q 0 01 .016 0.030 

3' .2 3~ 7'~ <;: 9.9 *-'2*50-. 0.65 
-000 0.001 -0



q-N NO I P. GrF Y-AASIS RGA E-179 

'Yr.~ , ~ = .. ;PAGE. 7- OF .1 

Nu. THFRPAL LOADING'EFFECTS * 

,,. ~DATE 000) 01u00 -TIME 75)06 HRS. FEFDVIATER TO GFN F-'C:-L INE 376-Y AMC..67G 4/R1/65 ---R~E;N.r) 

ELEFN I EEMFLE' OTTINS RADIANS P.SNT FORCES, LBS.  

CRD-BA-ELM TYPE PCNI P!X.HIV -H Z LOAD F.--ivSS 

1;_ -___ -- 43-C9-0V4 TGNI BINP 0.00005 -0.0001? -0.00041 .267. -2 1. .4 8 3 . 78. .567. -22.  

42-O9-CC3 TONT END 0.00005 -0.00013 -0.n0040 ,267.-- -1 483." 78- 3 20. - 33. 2 

* 41-09-002 TG'4T END 0.00005 -0.00011 -0.00040 267.- -21. -. 483.,)9 83. -33... 2 5.  

40-01-CM ANKP EN.D -0. -0.. 267. -7-1. 483. Is6.. -86. 23. 2 3.  

-3q-oB-c03 IGNT 9 1NP 0.0000; -0.00012 -0.00041 . . -924.- -l837. 34. ?.-r. . 31.' 569. 3 

.. -3A-0 -CC2 TON.T ENDi 0.00005 -0.00012 0.00041 . . - 924. ..- 1837. -34.; - 60.* 33. -253.-77.~ 
37-CB-Cf01 ANKJR E ND -0. -0q7. ~41 --1837 34. 6?. -37. ..235. 673 

136-07-CCd TGNT PINP n.00005 -0.00012 -0.00-41 6 65 6. 1859 --4. -. 12. -5q5. -547. b 

,X '*'* ..... 36-07-3d1 TGNT BGN 0005-0.*00009 -C.00035 - 65&. 159. -;-449. .12. -969. -2090. 

-35-06-Cl2 TGNi' 81N P 0. 00005 -0.00009 -0 .063 r3 5 . -43 --3-20. ----- 1354. 10' 

..... 34-C6-011 PEin END P .00007 -0. -Q0lI 1 -0.10033 71*-443. -2390. -3 5b 6 -12 19. -1721) -1354. 13R 

.. ......................  
.. 0.....TEN 0001 0004 .020. .4. 30.---~6 1768. 730. 4 34 1 283..  

* . - ~~ ~ 31-06-CIO TGNI lEND -0.00014 -0.00045 -0.000?0.* . 43 230---356. 7~. 7746. -15) 

" '-.* .32-06-008 TGNT END -0.00023 -0.00045) 0.0034? 443 2390: 3 56 20 7. -09 

310600 ~NTE\ )-.00U23 -o. (no4e) 0.00342. .2070. 175 6:>C 03 9 0. 0.  

32-06-008 TGNi' END 0003 C0004 4.04 4 -43. -23'9036.9. 95. -09 

31-06-006 TGEND E N )' -0.00023 -0.O00049.00R 443. .- 12 19. 355-R 10. -6229. 1 

28-06-001 REND END -0.0006-.orc,0?f 0.C004? 443. -1219. -356. .113. --1471. - .3110. 273 

28-6-02TOT ND 0.00000 -0.00015 0.0001? 3 443 -11 -36. - -91j.. -1770. . 3877.. 24b 

-. -. .. .27-0b-002 TGNK ENO 0 0 0 443. ' 1219.  
-753. 5009.  

4 4 3 .. -- 234r).  

.~...\~rA26 -00 3OIRN .005-.OV 035 213-51.93 2426. -2919. -736. 11. 7l 

I205-007 TGNT RINP C.00045 -0. 00010 -0. 0002- 213. 1-531. --36. 166.3 

0 .  

....... kvv. .24-05-004 TONIT END .00027O)4 0.00039 -0.000040 05 21.' '205. s-'3. 103 20 764.  

0'0002 -7 -3. 5-45. 76 

7~~~~.. '-'"' 3a-2, 

-004.TGNT ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ .
m 

EN- )02 00090' .54 -1 

pm



RUN NO. 0 PIPING FLEXIAILITY -ANALYSIS'PROGRAM MEC' '1/7094 P PAGE.- 8 OF L 

~~ THE RMAL' -LOAD ING' 7~~I-#..  

DkTE 00CJ)9'UniO TID"E 7506 14R S. -~FEEDWATER-TO'.GEN'-E-IC-LN 3-YC.1.G 4/R/65 . RBE O 0 

FLENF:4T 10 -- LEM FLE M ELcwrFNT POINT CC0RCINATES, LENGTH P~IAM THC ~ADIUS>H DISPLAEEtICE 

CR.UJ-ER-FLA TYPC PCNT x, FT. Y, FT. -Z, FT. FT. FN TN. Ft -DEG -*DELTA, X DELIA Y. DELTAI 

_____________ 3-C5-r0)3 RSNT E1) -38.880 .. 000 32.370 0.021 -0.106 -- 0-0~ 

V23-05-OC2 rGI:T END -IF.880 2.0)0 1?.320 0 .790 30.000 9.000 . 0.021 ...- 0. 106 -0.0' 

2?-05-C0Il rGNT END -3q.670 7.000 37.320 4.24 0 10. 750' 0.500 0.021 -0.106 -0 .03 

22-01.-,001 TGNT P.GI1N -39.670 7.003 29.030 4.?40 10.750 0.500 -007)-.03 

21-C4-1'02 TGNT RI;NP -39.670 2.000 2R.080 .03 .00 .?0-.0.003 -07? -03 

20-04-CCI ANKR END -31.690 2.00 b0 2.000 0.2)0000 -.  

......... ~ ,'~--. 19-03-018 TGNT BINP -3q.670 2.00f) 2?0r9 0.130- 10.750 0*-500 .003 0)2 -.3 

................. N~h7 13-03-0)17 4END END -31.670 2.0' O) .27.750 1.963' .10.750 .0.500 1.250).90.00 0.00! -. 68 -C3 

19-0-01 TGNT ENO -33.420) 2.000 .26.500 4.70 .. 1.5; .0 -0.001 . -0.042 -0.03? 

%e- 17-03-Ch5 RS KIT E" -11.750'- 2-000 76.500 .- 01001 _ -9.000 . -D.(?~ 

17-01-014 TGNT END -- 31.750 2.030 2 6. 500 8.000 10.750 0.50 .... 0. 00-000 302 

~ ~ .. . 16-03-013 PRS'41 ED -25.750 220 6.53 -0.000 -0.001 - 003 

- 6-03-('l? TG14T ENO -25.750 2.OOC 26.500: 8.000- 1.750' 0.5 00 . . .-. 000 _0.001 -30.  

S" -15-03-CII RSNT END -17.750 2.010 250 .0.000."7 
-- '.Z)00 -0.00 

'76.500L 8.0 
-310700..50 

V14-03-010 ISNT END -17.750 2. 0090 0.60050000 

13-03-007 IGNTf END -97.550 2.000 '26.500 8 .2A0.- 10. 750_ 0. 500*" o.000 -0.03 0.10 

0..00.190.0 -0.0207 3.00 

13-C3-007r . I E %D 7~5 .902?6.50) 40 10.750C .0 0.001 -.3 .3 

11-03-005 RG'JT END -1.750 0290 26. 900 r)34l .0 C 0.0 0013 -0.0200 -.0 

53~~0.1 0.9-0.00 0..59 10700:C 0 0.01 

1-03-005 RSNT END -1.750 023 2.0 

-S *-1-304TN N 17' .9, 2.0 . ,10 7 50 0. 500 003 5-, 0.003 0.01.  

-~-~' 10-03-C03 rGNT FND -1.260 -0.000 .26.500 0.010 1.5 .0 .1 .0 .0 
-75 -1.20-.,9.0 .05 0 0 

'9-03-002? N D END -1.25f0 0.000 -.26.500' 1.963:: 10.75 .500 '--5.".0 005- .0 0.00 

....9-03-OCI TGNT END *-0. -0.000 25.250 0.750 "' 10;-750.-- 0.50 '1~ 0 014 -. 1 .004 -.0 

.9-03-C01 TG14T SGIN 0. -0.000-- 240500' 0.5 j0.750 0,'J.500 0 0 13:,.;,".0.013 -0s:002 - 000 

a.. .. .. 24 ~-....... * .-. ' . C~. .C ... a...~..fr'~ .C~f,'L 

4 

; 

~j9.  

-. it



m RUN Nfl. 0 . . . p ft~exflhILITY.NALytS1PROGRAM PEC-21/7094 PAGE 9 OF 11 

-- * THERMAL LOADING EFFECTS-* 

uDATE 000)Uoo TIMF 7506 HRS. FEEDWATER TO GEN c-1C-LINE 326-Y ACC 1.67G 4/8/65 PROBLEI NO. X''3 

ELEMENT D FLEM FLE ROT1TIONS, RADIANS RS9T OCMOMENTS F.-LRS. ESS 

~ ' CR6)-HR-ELM TYPF PCNT PHI x PHI y . PHI I LOAD F- r. y F7 SX MYMi SEP 

23-05-003 RSNI END 0.00027 - 0.00039 0.00000 3564. 0. 3564. 0. 0. 0. 0.  

23-05-002 TGNT END -0.00027 0.00039 0.0000 213. -2030. 93. 10538. 246. -1948. 50.  

22-05-COI TGNT END 0.00027 0.00039 0.0000 713. -2030. -93. -10538. 320. -3551. 3 

22-C5-C01 TGNT VAIN 0.00092 0.00031 0.00048 213. 2030..- 93. -1931. .1224. -3551. 4-.:'' 

21-04-002 TGN T 8 I NP 0.00092 0.00031 0.00048 18. 1 17.57. -65. '7 

20-04-001 AN8R END -0. -C. -0.4 189. 79 

19-03-r18 TGNT R I"JP c.c0092 0.00031 0.0004R 24. -2006. 92 1948 1167. 3487. 155.  

xI8-03-017 
REND FND 0.00093 0 00030 0.00052 2 0 0 ' 12. S 34 .  

18-03-016 TGNT END 0.00111 -0.00002 0.00387 2 2006 92. 1272. 1090. -979. 99* 

-17-03-015 RSNT END .1 003 60. 3 . 0. 0.  

17-03-014 TGNT END 0.00093 -0.00011 .0042 16 2 1222. 660. 8388. 2587.  

o.o 

16-03-013 qSNT END 0.00062 -0.00017 -0.00005 7 63 0 2563 0. 0 0 * 

16-03-012 TGNT END 0.00062 -0.C0017 -0.000052. 100. 50. 1222. 75. 43318. 107.  

0 1-03-.0.00 0 3 0.  

1 3-03-007 GNT END -00 0 0 -. 0 

.124 0 NT END 0.00031 -0.00007 R0.0002b '5 14? 0 0 1*2 1222 0. 26 8 

11-03-0 R5NT END -0. 00031 -0.000009 -0.00059iC 11580. j' -0. 115. 0 . ~ - G. 0. *arture 

14-03-009 TGNT END C.00031 -0.0000 0.00026 2 4. 0158 50 1222. - *15 4R.* 5.  

3-03-008 REND END -0.00000 0.00004 -0.000 2 0. 3 2 1 0. 0.  

13-03-007 TGNT END -0.00000 0.00004 -0.0006 1057 50 1222. -40S 7479.  

12-03-006 TGNT IND -0.00019 0.0 7 0.0005? 24. -157. 5 1222. -167.  

.11-03-005 RSNT END -0.0003 0.00009 C.00059 1158. 0. 1158 0 0. 0.  

... .... ' .  

10-04-001 TGNT END. -0.00034 0.00010 0.00059 0234.14 

J9.....-C02 REND END -0.00034 0.00010- 0.00058 .. 4 0 5. 12.5 -6.. 51 

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

9-03-rOl TGNT END -0.00059 0*.0 00 08 0.0039 -24. 101.'~ 50;-1-.'' 57 74 

-9-03-001 TG14T BG IN -0.0006? 0. 0000 fi 0.000W- .. A;-.2.. 10.-5..11.15. 537.37 

* 
. .''-.7



,.~ &.2.... .. !PN FLEXIBILITYtANA1YSIS--PROGRAM-ME 10'PG~:.~ ~ I 
- RUN ND. 0.. -:~A..*THERMAL, LOADING! EFFECTSv-.. 0 179 OJ 

.... N' 'A 

<~ ~D~~' 000O0 TI~E706HR.rEEDWATER TO GEN E-IC--L INF-326-Y -ACE:-:I. 67G 's/8/65 -PROBLEM NO.X3 

,~2 ELEMENT. ID -L E" E L E F LE ME NT P01%IT COCRDINATES L E'G T H.D1AM TH-CK.-:-- RADIIUS -THffTA; . DISPLACEMENTS, INCHES * 

Cy-B-EM r pL9.IT Di E Fr TT A -E .Y DL 
CR xR-EL X, FT. Y, IN.7,FT. FN.I FT. DEGDETX DLAY DLA 

S8-C2-C03 TGNT RINP -0. -0.000 24.500 0.19706 00 .0 0. 013:' -0.002. -.0~

7-02-CO? T~ En~f -0. -0.970 24.500l 4.906 .2. 000 .'.200 ~ . 0.019 1-.0 .0 

6-02-Crl ANKP END -0. -3.420 2P.750 2.000. 0.200 0.000 -0. -0.  

5-01-OC9 TGN. RINP -0. -0. 24.500l 6. 160 1A.i750 0_.O500 0.013, -0.002 -3.D3 

*4-01-007 RSNI END -0. -0. 19. 340,- -. .00 -0'.049 -r)0 

4-01-606 TGNT END -0. -c. 18.340 9.340 -10.750 0.5060 0.008' -01049 -0.00 
3-100 ~STEN 0.-.9. 000 C02 -0.027 -000 

A ~ . 3-01-004 TGNT END -0. 0.0. 9.00i50 0701050

0 . 0 .0 .0 0 2 . -0 . 0 2? 7 
. ~ 00O RNTE-D0. 050 4..0 5.0 001 .D9.  

~\ ~ - 2-01-00? TGNT EN90 0 .50 4'. 500 -10.7005000l001 

'10-01'NRFND -0. -). . 0 _ 1075 0. 500 000 0 1 -30 

. . . . . .
0 6 

-0 .0 0 -- -', O 

2- 1- 0 TG T E D- .- .N5n500:* 

YX 
......  

50 
000 _0'.. 

1-1-C ANRED 0. 1075 0.00-0 

.. . . . ...  

e.  

f. z-2,;: 

3,N 1,- 

.- * ----. .C . ..~ .. .. I .1 .A .- .
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P/INAG FLEX/B/LITY-CALCL/LAT/OA' X<~F ___ A/U 7ESPG 

B3ECHTEL CORPORATION... SA4/Z5c+Z.SS4 .A T P0/MVT 
to4550 SEVILLE AVEN'UE ____ _____ 

.SA _ _ _ __ _ __ _ _ _ 

VER OM CAL/IFORM/A_ _ _ _ _ _ __ _ _ _ __ _ _ __ _ _ _ _ _ _ 

SIGMATR WVE'0AFR 

PRO 7LC T _5 A /v OvrC7zrm 6 OB Mo.' 

4PE51GM DATA. .

TEMP. ,-<t~~r.~ 

xl',' 
ZXI .r. 0 .  

Z c* 

"CD~: .. 9)~ ~L~ 
M E M B E 3 0 , 9 "t i. A.- %1 - -.. ,,_ 2-, .' ,-4 .g ''' , '1 . . l , . , -' 

(A .: I. -~e -17 3  A .:;., __'.. 4 
___________________________________tit_ e r.0 

*27. 2- -3... 6 -z 039 

*, 
A____ 32.Ak J2. L 

-i .: - .4 P2 ~ 0 

3~IL AA4~ ~5? 
04,~i r.0 

ANCHO DATA 5L A4~h~ 

__TES END _ 
AjrFIETO 

i 

IDIA 

C-0 y. AyA A4 

No. fr.x 

3' 5- -3..  

A L f3 3? 

. . . . . . . . . . . . . . . . . . . . . . . . . .
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.... , ~ ~35-C7I-CC1 t N'KI -E C.'F ".42bC ?..5CO) 47%*9 -5' no 25C.C C C2 C. 0.80 0.  
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.................. v A C C 
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TEX 73 5.00 127'- 4
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