Southern California Edison Company Lot

P. 0. BOX 800
22449 WALNUT GROVE AVENUE

ROSEMEAD, CALIFORNIA 91770

KENNETH P. BASKIN ’ TELEPHONE

VICE PRESIDENT 818-302-1401

APR 11985

O0ffice 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 l which pertain to your review of SCE's
April 30, 1982 seismic reevaluation report regarding Balance of Plant
Mechan1ca1 Equipment and Piping (BOPMEP). As indicated in our letter of
September 9, 1979 from J. T. Head to R.H. Engelken, only six original seismic
an:1ysis documents pertaining to the San Onofre Unit 1 balance of plant were
identified as being available. 1In 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-buiit
piping configuration.

In accordance 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, setsmic
design information was located for the following systems:

-

Ttem Duscription 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-18B

3. Main Feedwater “iping between 3246-14, 15, 16

the Sphere Penerration aud \A. .
Steam Generator E-1C é&p /1&L@é§;&&
, ,L@g’
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4, Main Feedwater Piping between 3246-10
Feedwater Pumps G-3A and G-38
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 1isted 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 1t 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:2 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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Comparison of design data used for original plant aeismic calculations, circa 1964/1965,
with design data used for the BOPMEP Report of April 1980 for Main Steam Piping between

the Turbine Stop Valves and Steam Generators, Calculatlon No. 3246-1,

Comments

Item Original Analysis BOPMEP Analysis
1. Calc. No. 3246-1 MS—OI
(a) 7Turbine Stop Valves Turbine Stop Valves 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) : : f 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. Method of (a) ‘Static Analysis Dynamic Analya;a, dloaely
Analysis Space Modes per Reg.

(b) Static Analysis Guide 1.92

(c) sStatic Analysis
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ATTACHMENT (1) (Cdnt'd}
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Item Original Analysis BOPMEP hﬁaiys{s ;. Comments
3. Response (a) 12/21/64 * Fundamental Fréqi = 8.7 cps .
Spectra : S ‘

X Direc. = 0.5 g
Y Direc. = Not Located
Z Direc, = 0.5 g

‘h) 4724765

X Direc. =
Y Direc. = 0.67 g

Z Direc, 1.0 g
(c) 3/5/65

X Direc, = 1.0 g
Y Direc. = 1.0 g
Z Direc. = 1,0 g

X Direc. = 2.48 y (DBE)
Y Direc. = 2.1ig- (DBE)
Z Direc. = 3.01 g (DDE)

1.- See Item 1, comment 2.
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ATTACHMENT (i) (Cont'd)

i

: P AR :
Item Original Ar:lysis . BOPMEP Analysis " Comments
Piping (a) 12/21/64 - Computer Considered Fuli Model 1. Considering (a), (b), and (c)
Geonutry Model of Piping : for Insideé 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 Symmetfy, one half
of piping system was con—
sidered.
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ATTACHMENT (1) (éont'd)

n

" Item Original Analysis’ BOPMEP Ahalysis Comments
No. of (a) 12/721/64 9 supports with x%djrec- High Seismic stresses were calcu-
Supports 2 x—direction tion components irn half lated in original analysis
supports using model, 16 supports with (12/21/64). The stress problem
half model: * z-direction comporents was. then divided into two parts
1 z—direction in balf 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
Containment 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 BOPMEP

which reflected piping stresses
.within code allowables.
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Page 5 of 5

s
Ttem Original Analysis .BOPMEP Analysis Comments

6. Primary (a) High Stresses from Acceptable Primaryv Stress Since seismic spectra was
Jlresses 12/21/64 Analysis 17,623 nsi more severe for the BOPMEP

(b) Acceptable stresses
. from 4/24/65
analysis outside
containment

(c) Streav v not

availabie

analysis, which resulted in
acceptable stresses, it can

. be concluded that for the

same piping geometry,
support locations and types
piping stresses for the
original plant design were
acceptable per the original
plant criteria.
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Page 1 of 2

Comparison of design data used for otiginaliplant.séisgigfcalcdlatibne, circa 1964/1965,
with design data used for the BOPML: %cport of April 1980 for Main Feedwater Piping

betw:nn the Sphere lenetration an

d St

ean Generator E—lB,_Calculatioh No. 3246-3,

Ceometry
I

Piping Footage - 200'
Elbows - 6 .

Elbows -~ 6

Item Original Analysis BOPMEP Analysis Comments
. Calc. No. 3246-3 CFW-02 . \\
2. Method of Static Analysis Dynamic Analysis; -
S«lsmic Closely Space Modes, :
Analysis Reg. Guide 1,92
3. Response 12/29/64 Fundamental Freq. = 9;8'cpé’ 1. For the original analysis on
Cpectra ' i 12/29/64 a peak acceleration
X Direc. = 0.5 g X Direc. = 2.5 g (pBE) of 0.5 g applied statically,
Z Direc. = 0.5 g Y Direc. = 1.35 g (DBE) was used. Subsequent static
Z Direc. = 1.6 g (DBE) peismic analyses was performed
An~lysis for Y Ditec. 18 . using a peak or 1 g. See
not avallable. Item 5 comments.
4, Piping Piping Footage -~ ZOO' Fipe routing i1s identical.
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Item Original Analysis BOPMEP Analysis Comments
No. of’ 12/29/64 Computer Model The 1964 Analysis did not repre-
Supports ‘ o sent the final seismic model and
N-S (X Direc.) = 1 Rigid N-S (X Direc.) = 2 Rigid therefore the number of supports
Vert. (Y Direc.) = 4 Rigid Vert. (Y Direc.) = 8 Rigid differed with the BOPMEP Model.
E-W (Z Direc.) = 2 Rigid E-W (Z Direc.):= 4 Rigid Subsequent. 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.
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

2. “iresses from 1965
Analysis are not
available.

" 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.
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3 © ATTACHMENT (3) :

COMPARISON OF DESIGN DATA USED FOR ORIGINAL PLANT SEISMIC CALCULATIONS,
CIRCA 1964/65, WITH DESIGN DATA USED FOR THE BOPMEP REPORT OF

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

Ve

ORIGINAL ANALYSIS

BOPMEP ANALYSIS

- COMMENTS

1. Calc. No.

3246-14
3246-15
3246-16

Fw-01

2. Method of Seismic
'~ Analysis

Static Analysis

- Dynéﬁic Adalysis Closely
Space Modes 'Reg. Guide 1:92

‘3. Respunse Spectia

2/65

X Direc., = 1.0 g
Y Direc. = .067 g
Z Direc. = 1.0 g

Fundamentél Freq. = 7.2 cps
‘X'Ditec. % 2.5 g ‘
'Y Direc. = 2,3 8

A Direc.‘- 3.55 g

4. Piping Geometry

Piping Footage = 92°'
Elbows = 4

- Piping Footage = 97.5'

Elbows = 4

1. Almost Identical
Geometry

5. No. of Supports

N-S (X Direc.) = 1 Rigid

Vert (Y Direc.) = 3 Rigid..

E~W (Z Direc.) = 1 Snub,
2 Skew Snubbers, 2 Springs

N-S (X Direc.) = 1 Rigid

Vert (Y Direc.) = 3 Rigid

E-W (Z Direc. Y = 1 Soub

‘2 Skew Snubberd 2 Springs

o
Lo

1. Support Numbérs, types,

"and locations are identical.

‘... 6. Stress

Stress Levels afe
Acceptable

Acceptable Primary Stress -
17,807 psi




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.

Descrigtion

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

Computer Input/Qutput Data

(a)
(b)
()

Input Data X & Z Acceleration 0.5 g, dated 12/21/64
Output Data X Acceleration 0.5 g, dated 12/21/64

Output Data Z Acceleration 0.5 g, dated 12/21/64

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

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

Isometric Turbine StOplvalves to Sphere Penetrations
(Half Loop)

Computer Input/Output Data

(a)
(b)
(c)
(d)

Output Data X Acceleration 1.0 g, dated 4/24/65
Output Data Y Acceleration 1.67 g, dated 4/26/65
Output Data Z Acceleration 1.0 g, dated 4/27/65

Stress Summary Tables for Pipe»Breék Analysis,
dated 6/19/73 ‘ :

65 Pages

24

27"

28-38

39-49
50-60

61



Item

ATTACHMENT (4) (Cont'd)

Descrigtion

Location of Pipe Supports (Sphere Penetration to Turbine
Stop Valves including Relief Valve Headers) as installed
on Original Plant (1965/1966)

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

Page

64

66



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, 1t 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 BOPKEP evaluation if only static seismic analysis
was used in each case.

NOTE: OBE and DBE earthquakes wer-.not addressed as suc: 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 .25¢g
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 re.ult due to differences in state of the art
computer modeling techniques for concentrated and lumped masses.

Methods of combining earthquake 1nads also differed between BOPMEP and
original p -ut analyses and could account for higher BOPMEP stresses.

For BOPMEP, moments resulting from the three earthquake direct? s, two
horirontal as4 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 BUPMEP than for
the original plant. For the origi::1 plant analyses, stress
intensification factors we: =:aqui--d to be used only for calculations of
hi:h cyclic stress.-s resuli.nyg frisi thermal ex -ansion. Primar - stresses
due to weight and seismic loads would not hav. been considered io 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 intensification factors. Additional increases in stresses
could al- be expected due = differences in state of the art modeling
techniques, and methods of «bining earthquake loads. :

N\
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2 , T
- SAN ONOFRE W D GROSS ' . DEC 21,1964 r
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MODURUS OF ELASTICITY= 27900000.. PSI: EXPANSICN COEFFICIENT= 0.00000638 IN/IN/DEG F ALLOWABLE STRESS= -N, PS]I
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D NOJ PLANE DEG. RADIUS,FT. IN. IN. DEG.F. DEGa. :
e ANCHOR PHI X PHI Y PHI Z DELTA X DELTA Y DELTA 2
D) _ Y o ‘ NO. 1 0.000 0.000 0.000 0.00C 0.000 0.000
1. 2 0. I11-.50 24.0C0 0.968 1.
2 3 290.__ _l4.62 __24.000__0.968 l.-
D 3 2 0. 19.50 24.000 . 0.968 - le
4 3 180. 1.48 30.000 9.000 le )
5 3 90. 2.80 30.000 - 9.000 l. ' ,
D RESTRAINT TYPE DIRECTION DEFLECTION,IN.  FORCE,LBS. :
. " NOe. 2 1 1. - 0.000 11463.00
6 3___._270. 2.80 30,060_"9.000 1.
D) 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,LBS.
A NO._3 2 2. 0.500 0.00
Pl RESTRAINT TYPE DIRECTION DEFLECTION, IN. FORCE,LBS.
' o o - o NO. 4 2 1 _0.125 0.00
) 9 2 0. 20.25 24.C00 0.968 1.
10 3 12. 14443 24.000 0.968 Lo
lE ~ RESTRAINT TYP DIRECTION DEFLECTIONy IN. FORCE,LBS.
) e NC. 5 L ‘ 1 0.000 8793.39 _
11 3 12. - l4.43 24.000 0.968 Le .
12 ... 2 Qe 31.00_ _24.000__0.968 Le - ' o e .
) T RESTRAINT TYPE DIRECTION DEFLECTION, IN. FORCE,LBS. -
NO, 6 2 2. C.000 6,07 \
JUNCTION NOJ 1 .
) 13 3. 90. _ 3.50 20.000 0.812 e
JUNCTIO NO. 2 o _
.14 2 . 225e..... 6a00 ._..2.000 _.0.200 le i
) 15 2 270. 0.01 2.000 0.200 Le
- ANCHOR ~ PHI X PHI Y PHI 2 DELTA X DELTA Y DELTA 2
_ e NQ. 7 . 0.000 0.000 0.00C C.200 0.0C0 0.300
) 16 3 . 90._____4.49__20.000_0.812 1. L
17 3 180. 2.25 30.000 9.000 i, . , '
e . UV _— - RESTRAINT___ TYPE _ OIRECTION _DEFLECTION,IN. __ FORCE,LBS, rme
) , NO. 8 1 1. .00 6156.C0 JIgS
‘ - 18 3 0. 2.25 30.0C0 9.000 1. A DPIRTRATT IR,
. 19 3 90. - 12.11 20.000 0.812 ~ T S Ty =
5 20 3 180.  .16.00 20.000 (0.B12 1. CARD
T T2 3 2176, 2.50 26.0C0° 0.812 1e x - -
L N L L _ __ANCHOR __ PHI X __ PHI Y__ PHI Z  DELTA X_ _DELTA Y DELTA Z
R ‘ NO. 9 0.000 0.000 0.00" 2.6G00 G.OUus 0.060 "
22 2 0. 48.47 24,000 0.968 1e :
23 2 270, 9.92  30.0CC 9.0G3 1.
g ' - - RESTRAINT TYPE DIRECTION DEFLECTION, IN.  FORCE,LBS._ )
T TorTmTmmT T o o ‘NOJYOT . Ty T Ty d.000 T 12z24000 0 Al . T
T T e s e T = =~ m———— - e ot N ] = o CT s "“‘“"“‘""T%ﬂ’ﬂﬂﬂﬂv@mﬁoa]‘ T T
| «5@%@%@29%-%
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A . PTPING FLEXIBILITY ANALYSIS ‘
- STRAIGHT OR CURVED MEMNBERS ANCHGORS A M D RESTRAINTS
T MEMB. AUPHA LENGTH GR ~ 0.D. THICK. TEMP. PHI __  (PHI XsYsZ IN DEGREES———DELTA XsY+Z IN INCHES)
s NOJ_PLANE__ DEG. RADIUS,FT. _IN.  IN. _ DEG.F._ DEG. : ‘. : -
24 2 90. 9.92  30.000 9.G00 1.
25 2 0. 14.53  24.000 0.968 1,
A 26 2 210. 43,00 __24.000__0.968 1. '
RESTRAINT  TYPE DIRECTION DEFLECTION,IN.  FORCE,LBS.
i NO.11 2 2 0.300 0.00
3 RESTRAINT __ TYPE  DIRECTION  DEFLECTION,IN.  FORCE,LBS.
NOo12 2 1 G.209 5.0
27 1 0. 14.61  20.000 0.812 1.
3 28 1 270. 4.51 30.000 9.00C 1. .
RESTRAINT _ TYPE  DIRECTION  DEFLECTION,IN.  FORCE,LBS.
L . : NO.13 1 1 0.200 3449.20
b 29 1 90. 4.51  30.000 9.000 1. e
30 1 0. 5.49  20.0C00 0.812 1. }
31 1 270. 17.00  20.000 -0.812 1.
32 1 150. 2.50 20,000 G.812 1. _ L
) - : - ANCHOR — PHI X PHI Y  PHI Z DELTA X DELTA Y DELTA Z
. ) NO.14 €C.000  0.000 _ 0.0090 0.500 0.002 0.000
, :
V '.. -'l:.‘.);‘
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2 MAIN STEAM X ACCELERATION .56 CASE 1 W_D_GROSS DEC 21,1964 ed

[ ~ N ' - ‘ (1)
N l N T e T T _.-—'_—M-’“_—ﬁ-{;—)'[ﬁa”ﬁé—i—ré’ﬁ_ ITY ANALYSIS-ENGR 33 T T T T e e e - ) ] -//
! 3

FREE ENDS -~ COORDINATES AND EXPANSION VALUES : v

) . , : Y\ _  _ANCHOR __ _ ____ _X Y z EIDX_ EIDY_ __EIDZ_.
(FT) | (FTI . (FT) T (LB-FT#3) | (LB-FT*3) (LB-FTe*3) °

= - A z e : e e .
) 284’98/ "4.24(‘; 117.26/ : =-166652.94 - 24373.47 ) ~674371.42
86 . 121.50 v \*[/ -99091.43 -56718.56 -698771.175

-9.71 v . 9.86Y - 167.50Y [/ 56191.19 -56718.55 . =963327.27

@)

-

NN N
- \
-

o
N
L)
Ne
No)
*
N

 TEST NOe __. _ 6 __ . . OK AY ' ' ' o

) - 7
5 y - SR - ‘ —
T o
' ‘ . e e e
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) - ]
‘ )
S S D
)
\ I - .

(- . | L ' ' ‘ : APERTIIRIE.

CARD

TN o

o . L | | | | . - Aleo Avatlable My . .
Aperture Card

. e o | - ‘9504040204 — 0%




1.

Y X

hd [
L - ) - -
i / ' 7
— e e e . e ieim e e e el e et e imeeim i s e | G
oo PIPING FLEXIBILITY ANALYSIS-ENGR 33 3
2 MAIN STEAM X ACCELERATION <56 CASE 1 W_D _GROSS DEC 21,1964 &
_ - 4
i ) _. DEFLECTION OR_FORCE_AT RESTRAINTS
; . RESTRAINT NUMBER DEFLECTION - FORCE ON ORIGIN FORCE ON RESTRAINT
< TYPE_1_OR_3_-—— TYPE_ 2 (IN) {LBS) (LBS).
D 2 45794
5 " +35661
g . . 17055
) 10 - «24326
: 13 , .07494
N 3 : 1845.99 ‘~1845.99
D 4 . =-10892.22 10892.22
6 a -5981.27 5981.27
11 : _ 2670.05 -2670.905
9 12 ~ =11045.89 11045.89
— e _TOTAL MOMENTS_AND_FORCES ON_ANCHORS .
y " © ANCHOR MX MY Mz . F X FY Fz
(FT-LBS) (FT-LBS) (FT-LBS) |} (LBS) (LBS) (LES)
1 -13360.46 94870.33 49271.56 6178.27 3880.38 -1549.29
) 7 13.98 ~_334.56 5.16 5101.82 -3.24 4920.49
9 , 8926449 17257.27 . =31944.18 6445,07 -4686.52 -1502.87
: 14  ~14291.14 29964.91 -9353.43 2421.73 2343.66 -1868.34
3 | . s 4
ROTATION AND DEFLECTION OF MEMBERS
MEMBER PHI X PHI Y PHI Z DELTA X DELTA Y DELTA Z
N (DEG) (DEG) (DEG) {IN) (IN) (IN) .
. . e
) ORIGIN _=000 0090 000 000 .00C 000
) 1 -.006 .043 .04T <065 . 3G9 201
2 -.021 .068 .051 <229 . 067 =224
3 -.041 .013 -.013 «450 .202 -.023
) 4 -.041 .012 -.014 + 450 «256 -.019
o 5 -.041 .G09 -.014 .458 .207 - l43
—— .5 =041 006 ~.015_ 449 .20 -.019_
J 7 -.041 005 -.015 o 449 .202 -.021
8 -.C17 .004 -.040 .125 .50C -.c18
g . 006 .063 -.054 .322 .513 -.017
) 10 _ .017 044  =.047 «357 .357 -.174
11 .031 .0C4 -.025 .380 .25GC -.236
12 _.035 -.005 o044 « 268 . 00T -.234%
) 13 .038 ~.001 .057 «239 . 9GC -.207
N 14 .C00 .002 .000 -.002 -.0Go .00°%
15 -.000 .000 .000 -.002 -.005 .00y
J 16 044 « 004 2669 « 171 RO} =.168
- 17 . 044 004 .069 171 -.031 -.166
i 18  .044 004 _ .. 070 W17 L9001 TS V-1 I o
) 19 .038 .018 .038 .005 003 -.257
2C . 004 .007 -.008 .003 . 00¢ . 001 T
21 .000 -.300 .0GO -.0CO < 3CC .00
) 22 .019 -.055 -.006 « 244 -.235 -.229 APERTURLE
: 23 .C19 -.061 ., —.007 .243 -.221 -.35) CARD
: L 24 020 o =.06T . .=e008 6244 -.236 -.216 __ ,
25 .C24 -.064 -.023 .006 -.302 -.215
! 26 .0S0 .034 -.038 -.000 .0C¢ -.183
|
-, — — - e et e e i e _ - - - - ————— _— e s e e e
¢
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- e - - Aperture Capg '
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, . B TTTRIPING FLEXTBILITY ANALYSIS-ENGR 33 T T -
’3% | = MAIN STEAM X ACCELERATION «5G CASE 1 W D GROSS DEC 21,1964 ‘
\ “ .: . . :
o ", e ROTATION.AND_DEFLECTION OF MEMBERS_ e
T : MEMBER PHI X ’ . PHI 2 DELTA X DELTA Y DELTA 2

(DEG)

(IN) (IN)

LIN)

21

- ~.020

097 001

—.034

28
-.019

<037
-C01

<075
+ 097

-_0’:‘_3,lt

) __29

30 -.012

.001
000

«113
.001

-.000
e 001

.e0D13 -.002

S R 3 e
i «000

p ) 32

"'.000 0000

, — — — —
i 3 T T o T T o - -
}
) ——
. s
)
\
| ) T e - o T
i .
)

1
p i
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- : _ PIPING FLEXIBILITY ANALYSIS-ENGR 33 3
2 MAIN STEAM X ACCELERATION .56 _CASE 1 .W_D _GROSS DEC 21,1964 -
) L o TRESS +_MOMENTS_AND ) _FORCES_ON_MEMBERS
- MEMBER STRESS MX MY MZ FX FY FZ
N £ _START/END (PSI) (FT-LBS) {FT-LBS) _____ (FI=LBS) (LBS) (LBS) {LBS)
1 3334:40 ~13360.46 94870.33 T 49271.56 6178.27 889.88 -1549,29
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 £87.38 -1549.29
1535.18 -24514.99 16C73.26 -40012.08 6178.27 88C.88 -1549.29
I D §-) ___—24514.,99__ _ 16073,26 -40012.08 6178.,27 ' 880.88 —=1549.25
3 3467.9 -7337.92 ~104403.02 -40012.08 6178.27 280.88 -1549.29
4 520.58 —7337.92 ~104403.02 =40012.08 6178.27 82.88 -1549.29
508.49 -7337.92 -102110.07 -38708.39 6178.27 £80.88 ~1549.29
R 5__30"0.0. 508,49 =7337,92 -=102110.07 -38708.39 6178,27 880.88 -1549.29_
484,92 -2999.92 -102110.07 -21409.23 - 6178.27 8680.88 ~1549,29
16 .. 484492 ~-2999.,92__  =102110.07_ _=21409.23_ -5284.73 ___880.88 __ -1549.29 |
3 476462 -7337.92 ~102110.07 ~-6611.99 -5284,73 880.88 -1549.29
7 476462 -7337.92 -1021190.37 -6611.99 ~5284.73 280.98 -1549.29
487.64 -7337.92 -104403.02 ~-7915.68 -5284.73 8,88 -1549,29
. 8 3248,.53 =7337.92 —104403.02 ~7915.68 —52844 13 88088 -1549.29
. 3307.22 27236.43 ©103G22.60 -7915.68 —52844 73 280.88 -1549.29
9 _33C7.22__ 27236.43 103022.60 . =7915.68 ° 5607.49 —=9¢€5.11_ -1549.29
b) 472413 . 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 56C7.49 -965.11 -1549.29
\ 11 1279.66 12341.07 -32396,75 22529.92 -3185.51 -965.11 -1549.29 .
1942.87 "16989.19 —542064 .44 . 26595.08 -3185.51 -9&5.11 -1549.29 e
12 1942.87__ 16989.19 =54264.44% 26595.08 -3185.51 -965.11 -1549.29 o
) 1653.31 " -12929.22 44486 ,38 26595.08 -3185.51 -9¢5.11 -1549.29
13 2110:95 301.99 7174.14 39044.08 -5390.89 46£9.76 ~3417.62
1312.15 12263.67 T174.14 20175.96 -5390.89 4669.76 -3417.62
) —F 998994 =2 bs 385.56 =18,94 ~5101+82 — 324 920749
9638481 =13.98 =383.76 =520 51C1.82 3Pl 49249
15 938 g1 =13.,08 =2R2_T4 =520 =-5101.82 324 40 20— %0
;T RPN it £ NP Y St T VY Sl 2 W —— S ¥ ¢ % ST HE—— 3 24— —400253.405
: 16 1307.17 12263.91 6788.59 20194.89 -289.07 - 4686,52 1502.87
1107.25 5516.05 6788.59 18896.95 -289.07 4666052 1502.87
17 _ 96.74 5516.G5 6788.59 18896.95 -289.07 468652 1502.87_
140.06 5516.05 3407.14 29441.63 -289.07 4686452 . 1502.87
R £ 8 : 140206 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 6788.58 18896.95 —6445.07 4686.52 1502.87
3237.08 -12683.65 6788.58 -59152.88 -6445.07 4686452 1562.87
' 20 3237.08_~  -12683.65__ 6788.58  ~59152,88 -6445.07 46B6.52 15602.87_
1416.19 -12683.65 -17257.27 15831.49 -6445.07 4606.52 1502.87
_ 21 1416419 -12683.65  =17257.,27____ 15831.49 _  =-6445.07__ _ 46L6.52 1502.87 _ _ L L L
) 1988.11 ~65926.48 ~17257.27 31944.17 -6445.07 4686452 1502.87
22 1284444 -13231.21 37312.23 ~12449.00 2205.38 326439 1868.34
- 2189.27 25£9.11 -69582.41 =12449.00 2205.38 326439 1868.34
) - {23 328.64 2589.11 -69582.61 =12449,00 2205.38 ~ 306439 1868.34_
'_ 411.80 2589.11 -BB1l16.49 -9211.18 2205.38 T 326.39 1868.34
v |24 411.80 2589.11 - "~ -88116.50 _ ~92i1.18 *  ~10018.62 . 326.39 . 1e68.34 AmmDAWmJnm%J@m L
I : 328B.64 2589.11 -69582,61 T212449.00 "=-10018.62 326.39 1868.34 S s
25 2189.27 2589.11 -69582.61 -12449.00 -10018.62 326.39 1858.34 -Ap@mmreakmd
2393.79¢ T 7331.61 15987.89 ~12449.00 -10018.62 326.39 L8ee. 34 ,
[ emeiee e e e et s — i e - TH e e e = e
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B - “FIPING FLEXTBILITY ANALYSIS-ENGR 33 T
i MAIN_SIEAM X ACCELERATION .56 L CASE 1 W D_GROSS ’ DEC 21,1964 ;

MEMBER  STRESS - MX MY
. __ SUART/END __ .. (PSI) (FT-LBS)____ (FT-LBS).

STRESSy;MOMEN{&_AND;EDRCES“DN_MEHBERS______“_-“_mu. oo . - ‘ _
MZ - A FX . FY FZ g F' e
(FT-LBS) __(LBs) AwBS) .. _(LBS) '

26 2393.98 7331.61 75987.39 - =12449.00 -10018.62 326.39 1868,34
268,39 7331.61 -4350455 _ 1585.93 -10018.62 326.39. 1868.34

27, ~'___“mﬁbl.lo_mm_ﬂ-_7331.61~_;_”_~:ﬁ350.54___““_;;1585m93___;___}027.27___“_m_52343,66___,____}868.34.
1399.69 ~19964.77 -4350.54 16594.39 1027.27 ~2343.66 1868.34
28 . 122q30m_”“_fl9964.77"“_"__;:ﬁ350¢54"______16594,39w_~_____1027.27__q““"~:2343.66-m_m____1868,34,

A T ' 88.61
29 88.61

-9394.85 . : 282.46
-9394.85 ‘ 282.45

716594439 ..

16594.39

1027.27
-2421.73

-2343,66 1868.34

-2343.66

1868.34

131,37

-19964.76 11204.44

16594.39

-2421.73

-2343.66

1868,34

D 3¢__ . 1503,52___ -19964,76__ 11204.%4 16594439 —2421.73 _  =2343.6 6 1868.3%
1722.86 . =30221.92 11204.44 3299.10 ~2421.73 -2343,66 1868.34
Bl_“,“m_”~1722;86_“hm_730221.92___ﬂ"__11204°44_______,322QL}0  =2421.73___—2343.66 . 1868.3%
N 1682463 T 9620.31 =29964.93 . 3299.11 ~-2421.73 -2343.06 1868.34
32 1682.63 9620.31 -29964.93 3299.11 -2421.73 -2343.66 1868.34

1834.02  14291.15 —29964.93 9353.42 -2421.73 —2343.66 T 1868.34 , |
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| Yo ‘ PIPING FLEXIBIL I 7Y ANALYSTIS ;

. Ly <
(f\“ SAN ONOFRE . - W D GROSS * . DEC 21,1964 v
,_\) . B MAIN_STEAM_Z ACCELERATION .56 CASE 1__ ' ENGINEERING _DEPT. PROGRAM ENGR_33 SHEET___1
L . - oot : S a4 e . . :

' ' ; ; L + + ' + I_ N P -U_T D AT A __ o +
- MCDULUS OF ELASTICITY= 27900000. PSI .  EXPANSION COEFFICIENT= 0.00000638 IN/IN/DEG F ALLOWABLE STRESS= -2, PSI
! S TRAIGHT OR _CURVED MEMBERS - -~ " ""ANCHORS AND RESTRAINTS
MEMBZ _ _ __ ALPHA__LENGTH_OR___ 0.D. THICK. TEMP. PHI___~ " (PHI X,Y,Z_ IN DEGREES-==DELTA X,YsZ IN_INCHES)
‘ D NO< PLANE  DEG. RADIUS,FT. IN. IN.  DEG.F. DEG. ; .
. ANCHOR  PHI X PHI Y PHI Z DELTA X DELTA Y DELTA Z
) _ ' _ '4 NO. 1 °~ 0.,0C0 0.000 0.000 0.020 0.000 0.002
1. 2 0. 11.50 24,000 0.968 l. : : '
2 3 290.. 1462 24,000 _0.968 l.
) 3 2 0. 19.50 24.000 0.968 l. .
4 3 180. 1.48  30.000 9.000 1. o
5 3 30. 2.80 30.000 9.000 . l. v
) : RESTRAINT _ TYPE  DIRECTION _ DEFLECTIONyIN. _ FORCE,LBS.
NO. 2 . 1 3 0.000 11463.00
6_ 3. 270, 2.80__ 36.000_ 9.000 1. L
) 7 3 0. . 1.48  30.000 - 9.00C0 1.
8 2 0. 39.25  24.000  0.968 1.

i : - ~ RESTRAINT _ TYPE DIRECTION DEFLECTION,IN. FORCE,LBS.

HON A : ‘ _ NO. 3 - 2 2 0,500 C.00
S ) : / o o , RESTRAINT TYPE  DIRECTION  DEFLECTION,IN. FORCE,LBS. - pite
L) -  NO. 4 2 1 0.125 0.92 5
o D 9 2 0. 20.25 24.000 0.968 1. . - ' B :

S : 10 3 12. 14.43 24,006 0.968 1. o -

" _ ‘ RESTRAINT  TYPE  DIRECTION  DEFLECTION,IN. FORCE, LBS.

) NO. 5 1 3 N.520 8793.0C
11 3 12.  1l4.43 24,000 0.968 1. -

T o2 2 0. 31.00 24.000__0.968 1. o a . e B .
e - ) _ : . _ : RESTRAINT  TYPE DOIRECTION  DEFLECTION,IN. FORCE,LBS.
Do : NO. 6 2 2 C.C00 C.0C

JUNCTION -~ NO. 1 : '
) 13 3 9C. 3.5C  20.000 0.812 1.
JUNCTION NOo 2 : _ _
- 14 2 225. ___6.00 ___2.0C0__0. 200 1. o
) 15 2 270. 0.01 - 2.0C0 0.200 l. . :
' ‘ ANCHOR PHI X PHI Y PHI 2 DELTA X DELTA Y  DELTA 2
. - ‘ ' 4 NO. 7  0.000 C.520  0.900 0.06G0 3.003 0.299

AU ) 16 3 90. - 4.49  20.000 0.812 l. L
‘k”' . 17 3 180. 2.25 " 30.000 9.000 1.

. e e e e e B RESTRAINT  TYPE  DIRECTION _ DEFLECTION,IN.  FORCE.LBS. - —
J ' o NO. 8 1 3 C.C00 6156.0%
: 18 3 0. 2.25  30.000 9.000 1.

v ' . 19 3 90. 12.11  20.0C0 . 0.812 1.

b ) 3 180. 16.00. 20.000 0.812 1. . o

%(’\; " 2 270. 2,507 720.000 G.812 1. ' v
il ! it T ANCHOR : PHI X _ PHI Y _PHI Z  DELTA X _ DELTA Y - DELTA‘L"AQMDAWMNmmMHmM';
N _ Lo L : T NO. 9 0.000  €.000 0.0G00 0.000 0.202 ©2.000 A ;
~o i 22 2 0. 48.47  24.0600 0.968 1. perture Card -

g 23 2 210 9.92 35.08C 9.009 1.
: K e .. RESTRAINT___ TYPE__ DIRCCTION __ DEFLECTION,IN. _ FORCE,LBS. gy
ot . : e 2 —— e . . .. _._.:4..t.:...'._. .. ~ ,A . - . -~____ | B s NUJ10 1 3 C.CNG 12224.52 »
' e N | ) ’ * ’ ' - ' ‘ e
o N | | - 8504040294~ \D CARD
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STRAIGHT 0 R CUPrYVvV ED

MEMBERS

_ANCHORS A MND RESTRAILINTS g

MEMB.  _ALPHA LENGTH OR  0.D.
IN.

THICK.

TEMP.,
DEG.Fo.

< __NOJ__PLANE __DEG,__RADIUS,FT._ _IN.

24 2 90. 9.92 30.060 : 9.000

le

PHI

DEG.

T APHI X;¥,Z IN DEGREES=--DELTA X;Y,Z IN INCHES)

14.53 24,000 0.968
_43.00___24.000__0.968

. 25 2 0.
> 26 _ 2. ~270. ___

1.
l.

Loy

RESTRAINT
NO.11

T TYPE

2

DIRECTION
2

DEFLECTION, IN.
_..Lt.000

FORCE,LBS.
0,00

RESTRAINT
NO.12

~ TYPE

2

DIRECTION
1

DEFLECTION,IN.
0.002

FORCE, LBS. )
(.00

14.61 20.000 0.812

l.

AAAAAAA

b 28 1 4,51 30.000  9.000

NO.13

.. TYPE

DIRECTION
3

DEFLECTIDON,yIN.
C.00N

FORCE,LBS.
3449.00

TT4.51 730,000 9.000

5.49

20.G00

0.812

1.

) 32

17.00
2.29

20.000

.0.812

0.812

1. Ty
] '

20.006

L RERPRTS
: ANCHOR .. PH

PHI Z

DELTA X

DELTA Y

DELTA Z

I
. C!

X PHI Y
0

P
...NO.14_ O
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2 - MAIN STEAM 7 ACCELERATION .56 CASE 1 ° W _0_GROSS DEC_21.1964
. . FREE ENDS — COORDINATES AND EXPANSION VALUES . ] |
et ANCHOR X Y z :__"EIDX EIDY__ E10Z i

(ETI™

(FT) T (FT) T {LB=FTe3)

{LB-FT#3)

{(LB~FT#*3)

7 28.98 //: A
9 : 17.23, 7

Z4.2407 . 117260~ - ..-166652.94
9.86,~ = 121.50 ! - =99091.43

24373.47
~56718.56

=-674371.42
-698771.75

14 -9.772"

=56T1€8.55

© =-963327.27

TEST_NO. 6

OKAY,

D o T .
, - .!
D)
y
) 5
)
r T - . S B N Aleo Available On _
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) . . PIPING FLEXIBILITY ANALYSIS-ENGR 33 ! '
Z- MAIN STEAM 7 ACCELERATION 56 CASE 1 W_D GROSS DEC 21,1964 i
B S DEFLECTION OR FORCE_AT _RESTRAINTS _ . ... _ r
_ _ RESTRAINT NUMBER DEFLECTION ~ FORCE ONMN ORIGIN FORCE 0OM RESTRAINT
s e~ .._TYPE._1 OR_3 _—_TYPE_2 { IN) ' (LBS) (LBS) __ _
p) 2 - : 31967 ; ; :
5 ' «56%59 C
‘ . 8 53680
2 10 i «99951_ _
13 i 06636 L .
e R B ~1145.53 __  __ -1145,53
4 ~ 6519.75 -6519.75
6 1059665 -10596,65
11 .. =5099.40 5099.4C
p) 12 e 62Te1l -627.11
U — eeoe._TOTAL_MOMENTS_AND_FORGES ON_ANCHORS
b : ANCHOR MX MY MZ S FX FY Fz
(FT-LBS) {FT-LBS) [FT-LBS) ) (LBS) (LBS) (LES)
1 -110296.02 -1623.50 . 4507.69 . 1. 1673.70 ~276.93 12602.36
) T. =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
14 . ____- 30472.30 __  =1B369.88_______ - 4996.72_ . " =371.53__ _.=4%133.40 6038.26
ROTATION AND DEFLECTION OF MEMBERS
: MEMBER PHI X PHI Y ' PHI Z . .. DELTA X DELTA Y DELTA 2
.‘-) {DEG) (DEG) (DEG)__ ~ (IN) _LIN)_ (IN)
_.ORIGIN ___ _ _  __ «000____.._ _«000_ .000__~ .000_ .000 _ L0000 __ R
) : 1 © =.082 -.008 o e004 o -.C06 .098 .002 o
2 -.109 . 307 -.002 ' .9C3 .100 .3256
3 -.038 039 -.029 ... . L1111 . .397 .329
) 4 -.037 039 -.029 111 . 406 «341
5 . =.036 - «038 -.030 .128 407 $325
SR - B e =eQ36 _________e038 _~.030 o111 406 _ 2341
) B § -.036 .038 -.030 111 <397 .329
8 .006 -.062 -.086 .125 . 500 .332
9 .002 . —.093 -.114 . -.253 465 334
) 10 _ - ... _=.019 ~.064 =127 ~.176 o111 566
11 -.031 -.076 -.135 -.093 -.279 . 723
= 12 . =.070 o =.060 ___ ___ =,151 -.7C2 =305 eT29
) 13 -.096 -.061 -.172 ~+585 -.C0¢ 664
14 -.000 -.007 -.000 -.0G5 -.001 .00?2
15 -.000 .001 .000 -.003 -.00C .0C2
) 16 =.113 -.062 -.190 -.410 -.acce +566
17  =.113 -.062 -.190 -.410 . 0H8S .537
o 18 . =all4 L meD&2 =191 . . = 410 . ..=e00Y o .566
) ' 19 -.109 T =.092 -.085 -.007 -.001 .259
. 2¢C -.010 -.031 .018 -.C06 L0035 -.002
' o 21 . 000 - .000 -.006 .2090 -.0G3s .C0G
e 22 L -.C04 .127 -.031 -.238 .255 . 736
e 23 ~.C05 .126 -.029 -.238 <317 1.25C i R
i 24 ~ =.005 S .120 . ~-.C27 . -.238 0259 o .T43__ Also Available Qn .
s 25 -.013 .035 .009 .003 .282 CT44 Aperiure Carg o
. 26 - =,07C ~-.084% .03¢ . 000 -.0C% . 294 o
o e e _ . e e
- T‘ﬂ' W
e - — R IS - - e e TR -
o : 8504040204 (L CARD o
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- , , /2 MAIN STEAM 7 ACCELERATION .56 CASE L W D GROSS _ _DEC_ 21,1964 s

L

-

L~ E o ROTATION AND DEFLECTION OF MEMBERS
MEMBER T PHI X PHI Y PHI 2. . ... .. DELTA X DELTA Y DELTA Z
o (IN) (IN).__ {(IN)

£ __{DEG) (DEG) _{DEG)_ "

. L,""!
S
¢

27 -.065 . -.054 : 017 5 —,076 __.002 067
28 -.C64 : 1 =,053 - 017 ... .. =.026 -.059 .066
29 -.064% . -.953 017 T . -.076 - .001 .067
30 ~.037 ~ ~-.042 , .013 .. .. -.093 . 002 .005
) 31 .008 ~ —-.008_ L0017 __=.000 ) 000 _ .0032
) 32 .000 -.000 -.000 .. . . 000 -.000 .00

¢
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PIPING FLEXIBILITY ANALYSIS -ENGR 33

-2. MAIN_STEAM 2 ACCELERATION _.5G o CASE 1 W_D_GROSS DEC_21,1964 _
Y e STRESSy_MOMENTS_AND_FORCES_ON_MEMBERS e o
MEMBER STRESS MX MY ..Mz F X FY FZ
S _____START/END. ____(PSI) (ET= LBS)_____ (FT= LBSL______JFI LBS) (LBS) _ _.{LBS) (LBS)
1 3416.92 -110296.02 ~1623.50 4507 69 1673.78 —-276,98 12602.36 «//”K/jii/i
3573.92 .. .—-113481.32 . =20871.08 L, 4507.69 . . 1673.70 -276.98" 12602.36 - T
2 3573.92 ‘—L13481.52 -20871.08 ' 4507.69 . 1673.70 -276.98 126C2.36 (» . B
232174 . 59653.80 ° 42144494 . =17101.13 1673.70 -276.98 12602.36 \ ////jayxff»// '
R 2321.74______59653.80_______ 42144,9% =17101.13 1673.70 _ =2T76.98 12602,36 <
1785.01 54252.63 9507.75 -17101.13 1673.70 -276.98 12602.36 -
4 267.95 54252.63 9507.15 -17101.13 1673.70 —276.98 12602.36
268.25 54252463 ~9143.75 -17511.07 . 1673.70 -276.98 12602.36
5 26Ba25_ 54252463 -9143,.75 -17511.07 1673.76 -276.98 12602.36_
114.54 18966.01 -9143.75 -12824.70 - 1673.70 -276.98 126G2.36
I Y 114,54 18966.01 ______ =9143.75 -12824.70 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 896247 22156.23 -7457.49 -17101.13 " 1673.70 -276.98 1139.36
.-2351.16 11284.64 _ =73150.320 -17101.13 . = 1673.70 -276.98 1139.36
9  2351.16 _ 11284,64 ~73150,30 _=17101.13 ~° ' =~4B46.04 =1422.,52__ 1139.36
1082i62 . —=17521.32 24982.07 =17101.13 - . . -4846.04 -1422.52 1139.36
10 1082.62  -17521.32 24982.C7 —17101.13  ~ -=4846.04 -1422.52 1139.36
147C.83 . . —-20939.59 ~ 41063.81 —11561.72 ...  -4846.04 ~-1422.52 1139.36
“ 11 147C.84 -20939 «60_ = 41063.21 —~11561.72 ~4846,04 —=1422.52_ _ _ -1653.64%
J 2C81.89 ©2022.58 L —66964.74 . —6022.30" -4846.04 -1422.52 ~-7653.64 it
12 .. 20B1.89____ _2022.58 =66964.74 =6022.30__ - =4846.04__ _=1422.,52_ __ =7653.64% Y
2893,37 - —42075.42 . .. 83262.59 —6022.30 ... - =4846.04 -1422.52 -7653.64 '
I3 . 5000.18 ' ~B6844.97 -1629.06  =36024.43 ~5844468 -11653.18 ~17288.37.
3314.88 - =26335.67 -1629.06 -56480.80 -5844.68 -11053.18 -17288.37 .
14 26542493 -2 65 1023442 &bmvSér 17518540 13398 T EUCTES '
2F 24548 46 b1 165151 -2 YA 17518448 15+98 A
15 2724948 46wb) 1651,91 724 =17518 48— 13498 253F 65—
T 31505, 27 bbrgbr) 123197 — BN Y- S T =T - S A DN R - 1T B EeSY=55
16 3316.82 -26322.98 -605.6% =56547.35 11673.80 -11039.2¢ 719.27
1587.04 -29552.52 -605.64 -4131.97 11673.8C -11639.20 719.27
7 138.67 —29552.52 —605.6% =4131.97 1167380 =110639.20 719.27.
162.55 -29552.52 -2224.02 - =28970.17 11673.890 -11039.20 719.27
. _ |18 162455  =29552.52 . =2224.02__ . =28970.17__ 11673.8C __ _ -11C39.2C _  ___ =5436.73|.
154325 -29552.52 —14456.64 -4131.97 11673.80 -11039.29 -5436.73
19 176312 -29552.52 -14456.64 -4131.97 11673.890 -11039.20 -5436.73
7567.29 36286.23 —~14456.64 137237.8C 11673.80 -11€39.20 -5436.73
20 \T75B7.29 36286423 ~14456 .64 137237.80 11673.80___ =-11029,25 _ =5436.73 X
479421 36286.23 72530. 98 -39389.42 11673.80 -11029.22 -5436.73
L 21 - 4794,21 36286423 _ 712530, =39389,42  11673.8C_ -11029.20 —5436,73_
5443,04 T 22694.42 T 72530. oe =68573.93 11673.80 -11039.20 -5436.73
22 3112.17 44769.54 84891.65 30002.13 998.6% —qgs.oo 9634.74
1463.43 -2052.13 36487.79 30002.13 998,64 -965 96346, T4
. |23 _ 219.68 -2052.13 "36487.,79 30002.13 998,64 —9c) 99 9634, T4
- 290.61 © - =-2052.13 —-59088.79 20419.48 - 998.64 -9¢5.99 2634.74 Al . :
24 290,61 -2052.13 _ =59088.79 ___ 20419.48 998,64 __ _ -9€5.99__ ___ =2589.26| _ 50 Available M ;-
417.91 - -2052.13 -84774.29 30002.13 998.6% -965.99 -2529.26 Aperture Cap Wi
25 2783.99 -2052.13 —-84774.29 30002.13 998. 64 —9¢5.99 —2589.26
5248.51 ~16086.01 ~99284 .46 30002.13 998.64 —-9¢5.729 -2589.26
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S : PIPING FLEXIBILITY ANALYSIS-EKRGR 33 A
2 MAIN STEAM Z ACCELERATION .56 CASE 1 W_D_GROSS _DEC 21,1964 (/
I - STRESS,_MOMENTS_AND FORCES ON WEMBERS™™ "
s MEMBER STRESS MX MY o MZ 1 A EX FY FZ
= SYART/END (PST)__ (FT=LBS)___ (FT—LBS)____  (FT=LBS) {LBS) _(LBS) (LBS)
3 ; ; ) ' z - e it i
26 3248.51 "7 =1608B8.01 . T TT-99284.46 ' 30002.13 998,64 -965.99 -2589,26
' . 717.35 . -16088.C0 . 12053.91 . =11535.56 . 998.64 -965.99 -2589.26
h) -~ 27 1232,43___ =16088.00 12053.91____ =11535.56_- 371.53 4133,40 -2589,26
1361217 21741.15 12053.91 T =6107.57 371.53 4133,40 ~2589.26
128 118:93 21741.15 1205331 =6107.57 371.53 4133.4C -2589.26
D 71.28 3099.51 13729.49  =610757 ... 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
) 136 1361.17 21741.15 12053.92 -6107.51 371.53 4133.4C. -6038.26
0 2996415 54891.22 12053.92 -4067.90 371.53 4123.49 -6038.26
~ 31 . 2996.15__ 54891.22 12053.92__ =4067.90 . 371.53 4133,40_ =6038,26
3 : 1292.07 -15376.65 18369.85 . =4067.90 371.53 4133.40 -6038.26
32 1292.07 -15376.65 18369.85 -4067.90 371.53 4133.40 -6038.26
191C.55 - =30472.31 18369.85 -4996.71 371.53 4133,40 -6C38.26
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DESICN _DATA
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MATL. = AR
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v = e é(} -
Y R A T SV X L FERD = s
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ANCHOR DATA
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N E PR R SR A TRy 2 () 2]
— Also Avaflable Om
Aperture Card
TL
| APERTURE
iy @ CINEF-E @A}R@ '
.. s i T L em o it asf - Iﬁuh--&bwm/mﬁ.a;“-..L.}-.\M_J&L\ Meai s - ..-‘\\‘.:..-8.5 @ 4 @:él@ 2 @ .4_:_&3.-. ——— s =



2513 BEGIN PROBLEM (19
- ‘ewxesTHE INITIAL LCAD SPECIFIED FOR THE RIGID RESTRAINT AT DATA*POINT' L -
. TO INCLUCE AN INITIAL LOAD, SPECIFY A FLEXIBLE RESTRAINT.... T
5. 7 T NiewsTHE INITIAU LCACTSPECTFIED FOR THE RIGID RESTRAINT Y DATA T
TO INCLUDE AN INITIAL LCAD, SPECIFY ' FLEXIBLE RESTRAINT, ** i
5 esessTHE INITIAL LOAC SPECIFIED FOR THE'RIGID RESTRAINT AT DATA POINT %171 HAS BEEN RESET TO ZERO.__ . ... .. C
TO INCLUDE AN INITIAL LCAC, SPECIFY A FLEXIBLE RESTRA!NT.ﬁ“”‘ -
~ T 7T TTawwsNTHETINITIAL OAD SPECIFIED FOR THE RIGID RESTRAINT AT TOATA ~T37 HAS BEEN RESET 7O ZERG. e
TC INCLUDE AN INITIAL LCAD, SPECIFY A FLEXIBLE RESTRAINT. i o @ -
~ __ _wesesTHE INITIAL LOAL spschth_goR _THE_RIGID-RESTRAINT AT DATA POINT: "85 HAS BEEN RESET TO ZERD,_ R &
TO INCLUDE AN INTYIAL LCAD, SPECIFY A FLEXIBLE QESTRAINT., .
~ T T TavawaTFE INITIAL LOAD SPECIFIED FOR THE RIGID RESTRAINT AT DATA "HAS BEEN RESET TO ZERO. o ) C
. TO INCLUGE AN INITIAL LOAD, SPECIFY A FLEXIBLE RESTRAINT. - e '
3 veessTHE INITIAL LOAC_SPECIFIED FOR THE RIGID RESTRAINT AT DATA PGINTI¥250 ‘MAS BEEN RESET TO ZERO. e
TO INCLUCZ AN INITIAL LOAD, SPECIFY A FLEXIBLE RESTRAINT.gW;”ﬁ .
D +vesTTHE INITTAL LOAD SPECTFTED FOR THE RIGID RESTRAINT AT DATAfPOI&f 265 HAS BEEN RESET 10 ZERO. - N
TC INCLUDE AN INITIAL LOAD, SPECIFY A FLEXIBLE XESTRAINT, . ‘“iie wrz e ‘
o) seessTHE INITIAL LOAC SPECIFIED FOR THE RIGID RESTRAINT AT DATA POINTS 268“HAS'BEEN RESET TO ZERQ. 0
N TG INCLUDE AN INITIAL LUAD, SPECIFY A FLEXIBLE RESTRAINT..;
~ L S ——-
D ST es TFE INTTTAL LOAD SPECTFIED FOR THE RIGID RESTRAINT AT DATA. "HAS BEEN RESET TO ZERO. o
TO INCLUGE AN INITIAL LOAD, SPECIFY A FLEXIBLE RESTRAINT. ‘ricden o '
5 essssTHE INITIAL LCAD SPECIFIED FOR THEdBIQjD RESTRAINT AT DATA POINT®! 290 HAS BEEN RESET TO ZERO. o -
: TGO TNCLUDE AN [NITIAL LOAC, SPECIFY FLEXIBLE RESTRAINT.“ v e . B '
) wse+seTHE INITIAL LOAD SPECIFIEC FOR THE RJGID RESTRAINT AT DATA PoiNTiwazS.HAs BEEN RESET TO ZERO. T
: TO INCLUCE AN INITIAL LOAD, SPECIFY A FLEXIBLE RESTRAINT. e o culs oo o - L
0 esessTHE INITIA&_LQAD _SPECIFIED FOR_THE RIGID RESTRAINT AT DATA POINT . 326 'HAS BEEN RESET TO ZERD. s
) TTO INCLURE AN INTTTAL UOAD, SPECIFY A FLEXIBLE RESTRAINT. . . ' '
35 5y s TRE TNTTIAL LOAD SPECTFIZD FOR THE RIGID RESTRAINT AT DATA POINT 327 HAS BEEN RESET 10 ZERO. T T
TG INCLUDE AN INITIAL LOAD, SPECIFY A FLEXIBLE RESTRAINT. S ~ - -
CONTRCL ENTEREC BLKFOB.
CONTROL_ENTERED BLKFC8. . S O
CCNTROL ENTERED EBLKFI8. Aﬂm»A, :
__CCNTROL_ENTEREC BLKF0B8. __ _ W@ﬂ@hhe@m_'_,
9  CONTROL ENTEREC ELKFQ8. Apeiture Carg
a -
! CCNTROL ENTERED BLKF12. :
- . N ;
‘ . 3 :
O . ERT_ TTU?W . : C
- T — —— ) — —— -
N
D o e R — e s e e e
- P i i s
— .- : e e I e e
3 : :_.‘,\'""‘“‘.'--' ' ) . -
— - * T 5504048020829
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2 . RUN NO. c ' PIPING FLEX[BILITY ANALYSIS PROGRAM MEC- 21/7094 = PAGE 1 OF 10 T -
o8 WEIGHT LOADING EFFECTS #® :omiuiffaw -0 : _ A ‘

o | : MAIN STEAM SPHERE TO TURBINE _ . X-ACC_1.0G 4/24/65

‘PROBLEM NO. oyo;

1 : LT T T T “TUPROJECT NO. 3246 7 . 7T DATE:000)0'U00 ST T T T j
o et e o ' ' GROUP 0000~~~ TIME:2513:HRS.: e }
L : — e -
o ' \
| ~ . e ~
~ - e+ ——————— e e Lo - . e i eaes eme o ame e — [ P, PR, - - .
. SUMMATIGON OF THE REACTIONS ONTTHE STRUCT } ‘
S TR, LSS, FY, LES. FZ, LGS. WX, FT.-LBS. _MY._FT.-LBS.. T MZ, FT.-LBS. o T
~58723. 3€. —32. —2342. | —666151.
= L g L L

e -+ e At o 2

Q

SUMMATION OF THE WEIGHT AND UNIFORM -LOADING ‘EFFECTS ="

S5 . FXy LBS. - _FY, LBS. FZ, LBS. MX, FT.-LBS. "¥5 MY, FTs-LBS. -~ MZ, FT.-LBS.

-5899¢. Ge 0. - 0. it EYl2608930, T  ~668977.

>

|

)/—\ : u . , CENTER-QOF—~-FORCES CCORDINATES C"NTER OF GRAVITY COORDINATES

. [P
t *\',_ L

O

ST e

po T o T T ' XTTETS Yy Ft. Iy FT. X, FT. __f?} FT. -,‘l' FT.

7. —11.3 T - ;"mh —0.“ T 44.2

= o ‘ SUNMATION OF THE REACTIONS AT THE BRANCH-INTERSECTION-POINTS

O

i O BINP NC.  FX, LBS. . FYs LBS. FZ, LBS.. MX, FT.-LBS. " "MY, FTJ-LBS.  MZ, FT.-LBS.

LINP 1 2. 0. 18. ' s D M T -0. e e
: TTLINP T2 0. ' . G. 0. ~ . 0. - - =0 0. 0
e . . LINP 3 -0. . -0. . -C. ‘ R P L -9, _
P : LINP 4 265. 38, -51. -2%0. . ~-135. —-1093.
i O y_!N_P___S i O. ~0. O. ‘ 0. . . 0. - Qo e O

: e : : S . L Aﬂs@ Av&nﬂmbﬂ@ On .
o7 | ‘ | ' . ' ~ Lo O , ‘ " Apértire Capg
O

o s el e _____‘_'__._ e g® @4@4@2@4’ 2 6/
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~.  RLN NO. D] PIPING FLEXIDILITY ANALYSIS PROGRAM MEC=21/7094 . .. PAGE 2 OF 10 i
: ws CATA CARD DOISPLAY WITH DIAGNOSTIC. NOTES :#e. % " ,
CATE 000)C*UCO  TIME 2513 HRS., ~ MAIN STEAM SPHERE 1 TO TURBINE PROBLEM NO. 010
TYPE ONE CARCS , v - CoeT e Y
: “CNOARTTCTGBRFR CATA PT COCRDINATES DIAM THCK RAD SPECIAL COORDINATES P _ GNOSTIC NOTES
>, _ XFT_/ _YFT / 2FT / N / NV/ NVFT/_NXEY_/_ YFY_/ IFT / VV_ e ) _
51 c101 240000968 . ¢ ORDINATES. """ T T
10 1 A +01267024CC0096803 . A R AR S
> 15 1 +C05560-C14000401267C242CCC96803 - T T T ’
20 21 +C056CO-C14G00+401892024CCQCI68
40 2 1
=~ 45 1 +C05C0G-214C00+402617024CCCCI68 -
€0 1 €20201-C25CC0-914C00+C261702C0C0C8L2 - T
€51 0233 _~-025CCN-014CCI+0431702490CC968 )
o 70 1 -025.C0-C14C00+402617C2490035968 T
71 2 1 C304C2- C25LC4—014C00+01892C240000812 )
72 2 1 ~
S 15 _ 1 0405C1+C05£CC- C14C00+C371735240CC0968 i
16 1 +CC4CC3-C14CC0O+23717C307009 , i TTrrmemTT T/
17 3, +C04¢CO- 0140Q0+0ﬁ167u i o
) TYPE TWE CARCS C
CNO CMPT DATA OR ANCHCR,RESTRAINT FLEX C CG-R STR LOC A COS CR
< / E/ E/ E/ E/ £/ EX / /7 Y/ / L1 1 NV . C
) 5
e B -
s 15 - C
20 +0C00186-0076114018920 1
4G +C10657-008343+018920 1
Lo _AS - -
€0 T -
&5 o -
D 10 | U .
. 71 -025000-06%000+018920 1 -
12 —C15000-014000+018920 1
O _ ~‘,5 e R . o . . : -
. 76 = s o mTTT T T T N
17 . e _ 1 _ i
o ' st
TYPE THREE CARCS : - R o
CNOEXPAN € MU LOAC RHO PSI ULOAC F COS, ANK DELTA ANK ROT,RSNT MOVE
O .l NNVNVVY _ NV / VWV V/ _ NX_/ Y / 1/ X/l YI! 11/ . )
5 .
.10 2183 . 21202-1 e ~ pﬂ”@@e@&ié%m
o 15 2793 21202-1 L
20 © 2793 21262-1
40 , T . .
"6 45 2793 21202-1 e S e
Y TR0 2793 T 14802-177 —— RRTURE - IR
A T -3 i
w 10 2793 T21202-17 o T T } CARD- - —-— PSS
.71 2793 21202-1 g
T2 i
o> 5. 2193 21202-1 , d
T 5793 R e e e e e s e e e+ e e e S A _ C e e D
.17 2793 16663-1 00 (2.2 M ag) s ‘ - (,, '
A e TR I ERAI ) e e e e e 5504040294 .

ey
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S RWN NO. O . e == TTpIPING FLEXIBILITY ANALYSIS PROGRAM MEC=21/T094 TTTITITI T T U pAGE T 3 OF 10 T A
y e» CATA CARD DISPLAY WITH DIACNOSTIC.NOTES ## . P
' . e PBaay® eean Tt s :
- CATE 000)C'UO0  TIME 2513 HRS. MAIN STEAM SPHERE TO TURCINE " ZACC1.06G 4724765 PROBLEM NO. 010
T 2 ' e 3
oo ‘ TYPE ONE CARDS v I SR AN T
: - —NGARTTCTCRRFR CATA PT COORDINATES CIAN THCK RAD SPECIAL COORDINATES P DIAGNOSTIC NOTES
@ S XFT / YET / IFT / N / NN/ NFT/ NXET / YFY_ / 2FT [/ vV it
| ~-ag "1 " 777 +30550C-C14C00+0416703CC0C9 T T T T T T T T T T T, ) i \
i gs 2 1 +005CGI-C14CC0+043175240600968
~ —pes 2T T 1400040451 1L cn XDl 70, e e — e
12¢ 1 +005CCC-C14CC0+40665C024CC0CI68 ‘ .
536 1 05C604+C05GCLC0-L08750+06650C24CGLCI68C3
S 240 1 +008516-C78750+407C01624302C968903
45 1T T ¥016016-COB750+407001624550C968" T
250 1 1 +C16516-C08750+40675163C0CCICCE
~ TTessT 17 T 4C16L16-C08750+07001632C0C9CCO T ST T T T
2¢0 1 +026516-C087504(7001624CCGCI68
265 2 1 Y076516-C08750+0675163GCC0S
oo 2e6 20 o e e o
270 71 " $026516-CNBTS5C¥CTO01E3CTCCY — T
215 1 +031766-50875G+C7001624CCCCI68 e
. TYPE TwWC CARCS . - L C
/}‘ - ~ — ¢ O CHPT CATK OR ARCHOR,RESTRATNT FLEX C CG-R STR LOC-A COS (R
AT ® / E/ E/ €/ E/ E/ EX /7 / Y/ /1 T/ 1 NV C
S .o €0’ B T ' : o
2L ) es ‘ +0G0186-0CT6114043170 '1 b5
: =, T 1S ‘ TGICE57-008343+043170 1 e
120 : . . N SR
275 _ . e
’t' 240 : ) ’ : - : Co TN S R T P -
- 2 45'—'-"——— T T T . A R eI T -
280 +C16016+010000+067515 1 :
Ses - © : e e e =
7 260 ‘ 4 . A - ~
2¢€5 . g FCICOCO-0GBT750+C67516 1 ,
D 2e6 N - +026516+01CC00+067515 1 LR o
27¢C . . : Tom T T T
275 . . . _ R A ’ .
o - et e s e . . A A — e e
. TYPE THREE CARCS : o . : ‘ -
. _ . CROEXPAN E WU LOAC RAG PST ULOAC F COS, ANK DELTA ANK ROT,RSNT MOVE -
g SO . 4 NN YV WY / NV N/ NX T Y / 7/ X// Y// 27/ Rt : C
. e0 2793 - ] ' m e e s s s T oI T T T
N __._85 2783 -—@2\.Zﬁ/lw . BRI _— . _
y ‘ . es SAA A e e e L
S A ° 120 2793 ) 21202-1 * X puaniew -t R SRR S : ' ' C
- EE 2753 212021 B _ T _ ' .
: O 240 2793 2120271 ey N S &
;,?/__\ N 2¢0 2793 : ' . . : : Coa S . . . MERTMSRE .
i ) ! \ 3 255 A 27q3 R - Lalhi . St e s 0 4.‘.—--—-........._. s e e e aas o eme e« - - . ’ - -
Teen M 2¢c 2793 53002-1 ‘ g} o GZAQBED >
ZES 2793 _ —
. 2¢6 , A , -
~ O 2_’0 27q3 . - . e - . . N . :- - a e - et ememmmbe— . L iee e e mme e s s . . AH@@AW o . P
215 2193 830021 i e . Apertyy, g0 On
A e | T . 8504040204— 2" Td
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_ RLN NO.  C T PIPING FUEXIBILITY ANALYSIS PROGRAM: MEC=21/7094 o paCE 4 OF 10
«¢ CATA CARD DISPLAY WITH DIAGNOSTIC NOTES e [5 ™ ~ ;

CATE 000)0'UCO  TIME 2513 HRS.  MAIN STEAM SPHERE_TO TURBINE XZACC1.06°4/24/65 ____ PROBLEM NO. 010

__ YYPE ONE_CARCS . AUERRTRY:™ e P -
CNCARTTCTOBRFR CATA PT CCCRDINATES DIAM THCK RAD SPECIAL COORDINATES P DIAGNOSTIC NOTES . . B
. XFT / YFY / ZFT / N / VV/ NVFT/ VXFT /_ YFT_/__IFT / VV: D
280 11 +C31766-C0B750+C675163CC009 - T T oo w - ) Tt T )
285 1 +C31766-C08750+4C7001630CCCS, L . . L
250 1 1 +038266-C28750+C7N016240CCCT68 - )
3¢01 0407 +C32878-C07726+12425C240600968
3¢s 1 +032878-CC7726+C9300024CCCC96803
3201 _ . __+C05C09-014C00+09300C240£0096833
325 3 1 +C0S5CCO- 014000+0735u024"GCC968 )
326 3.1
327 31 . T T
3130 1 +065C5CC-114C00+C66500240G0C968 .
. TYPE TwO CARCS -
NG CMPT CATA OR ANCHOR,RESTRAINT FLEX C “CG-R STR LOC-A COS CR -
______ / E/ - E/ €/ E/ E/ EX / /1 Y [/ /1 1/ 1/ NV
2¢€0 _ +031766+010000+067516 1 Tttt/ T - I
2€5 . 5 ’
250 ‘ +C38266-008750+06 1
3¢o L o
y 3C5 - - -0
_.320 -
325 - +01C0C0-014000+0735 1 o ~
326 +C05C00-01G002+0735 1 ~
327 _ +C09600-014000+066572 1 .
330 i L . . . . . - . o ) ‘
__TYPE_THREE CARCS o N , e
CNCEXPAN E MU LOAD RHO PSI ULOAC F €OS, ANK DELTA ANK ROT,RSNT MOVE .. Trhrmmm e T \
/ V VV VvV VW / VW V/ VX /Y / bRV X//  Y!/ 11/ - :
2€0 2793 . _
_ 285 . 2193__ __ ___. .. - .
250 2793 ' 46802-1 T )
_3CO0 ~ :
3cs 2793 , . . - L T
320 2793 - .
325 2793 ~ _ . -
__3 26__._‘ e i, . ’ T ":"::":”1'5-.’- ';:'v' C . e
127 . A . T T T T
330 . 2793 . ___ ... .__.. ._.21202-1 . e
.
- - . ; ) — L4 || KR 2
i s B -Aﬁ%@ﬁﬁﬂgggﬁ
‘ CARD o
s e e e e e e i e @5@404@294—-‘2‘% Afw—w—?ﬂmzew“—
D - ) Perture Copg
. . V4 -
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< RUN NO. O ot TTTTTUTETPING FLEXIBILITY ANALYSIS PROGRAM.MEC' 21/7094 T "8 TPAGET 5OF 10 N 1
es WEIGHT LOAGCING EFFECTS e& - S : :
"+ CATE 000)G'UCO _TIME 2513 HRS. _______HA_VI_N‘_._S__T’(_E}\H_‘SP_!j'E__RE_-TC’J __TU_RBINE"’-." X=ACC 1 ‘chf_l./zwss _______PROBLEM NO. 010_
. 5
~ T T T e T o
__ELEMENT 1C ELEM ELEM ELEMENT POINT CCORDINATES  LENGTH  DIAM " THCK :#RADIUS™:THETA DISPLACEMENTS, INCHES
T CRO-BR-ELM TYPE PCNT Xy Fi. Ys FT. I, FT.  FT. IN. N Fr_‘.’;_&"._;,.}:pAe‘c; 7 4..__DELTA X  DELTA Y DELTA Z
¥ ~320-07-C1C TGNT BINP '5.000 -"-"1'4._‘0_(5;9' " T66.500 ';'1.000"’24'.000".—0756‘5 : T 5516 T6.061 T TFo.eey T T T T
9 - 337-07-009 RSNT "E“N‘o"—"_'"5';'6‘0'0‘;"II7,".'0o’d“"' 73.500 — -=0.000 0.000 =0.000 ]
_T376-07-008 RSNT END 5.CC0 -14.C0C  73.500 ° -C.000 5000 =0.000
¥ T375T07=CCT RSNT END 50007 -14.000 73.500 . - =0.000 0.090 -0.000 T
T 7T 325-07-CC6 TGNT END TTTTTsLecn =1%4.000  73.500 16.500 247560 o.'é's':a. e =0.000 0.c00  -0.000
_ TTISUTUS EBENT ENC 5T0TO =14.000  50:000 4712 75600 o'.'é‘éel;_‘r_:3.000}_.‘.‘,“56’.‘60‘6' ©.017 5,600 -0.000
3 90-0T-CCATTONT ENC™ ~<T T 7.927 TTTITIAT 93000 TTETS 245600 R B 6.019 0.001  -0.001
c - -3¢5Z07-CGITBENCTENG T TTT29.951 T —8.385 © 93.007  4.TI2 257000 o568 3.0001_”:_90”.?556._. Vo'.ow 0.005 -0.001
—JT5=CT-002 TGNT ENC 37,878 -1.126  96.300 78750 zé.doc‘ e '"""_'6.“016 0.005 0.000
?) 3C0=07=0C I ANKRENC 321878 =7.726 124,250 2FI000 —G.000 0. —=0.
C —260=06=019 RSNT BINP 58,266 -8.750 10.016 —67005 0.003 0.000 ”‘
T Z50m0E=CIE TGNT ERC SET7E6 =B 750 10016 6.500 24.G0C =0.005 jo.ooz 6.000
~ —285-06-C17 TGNT ENO =~ 31,766 "=8.750 TTY0TO1E  2.500 30,000 . =G.005 0.003 -0.006 -
0 T 280-06=C16 RSNT ENC’ “317766 7 —8.150  67.516 4 —57T002 0.000 -0.006 T T
: 2€0-06-C15 TCNT END 31.766 —8.7(5.0_"__6?.‘_.3.16 2.500 =C.002 0.000 ~0.006
O ‘@ﬂ_{{‘rcm' END T 31 76__6 T -8.750 — 70,016 s‘.‘_iTs'b -0.005 0.003 -0.006 — T
O ~T7270-06-013 TGNT ENC ' 2(3._5_16. =L 750 10,616 57560 30.000 9 Coo =6.005  0.003° -0.01% T T
7€6-06-C12 RSNT ENC 56.516 -8.150 67.516 ~0.00C =0.600 -0.014
© - 2E5-06-C11 RSNT END™ ~ 26.514 778,750 67.516 —I§I6667  -0.000 U014 B
O Fes-0s-clO TONT BN 265167 TEUTSS TE7ISIE  2-560 50-000 T ar— “6Go0  fo.sos | <osole T T
. 260-06-009 TGNT END 26,516 _ —8.750 1C.016  10.500 24.600 0.968" —— - 5T =
© =" '255-06-008 TGNT ENC- ©16.016 ~-8.750° "70.G16 ~TTZI800 7T 300000 9.000° T Z6.906 T 0.003 ~ ~0.020 APERTUM
T " 260-06-007 RSNT END 16.016 =-8.750  67.516 TooT TTTITTTTT UGl 007 T 0.000 ~0.020 CARD
A “—7T0=06-00& TGNT END 16016  -8.750 67.516 2.500 30.000 9.C00 =0.007 0.000 =0.020
- T245-06-CCS5 TGNT ENC “16.016 =-8.750 77000167 0 6.257 " 24.000770T968 T TN ITTT T 20,006 0.003  -0.020 Ajf@ Amﬁmﬂg@m
m— - ————— — e e e s g m——— s e \peﬂvﬂ'ﬂmﬁ@_@ﬁﬁ,ﬂ
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RUN NO.

PIPING FLEXIBILITY ANALYSIS PROGRAM Mec-21/7od4}ffff'“

- PAGE 6 OF 10

y

> *¢ WEIGHT LOACING EFFECTS #& ,ii.i/s

- " CATE 0CC)O'USO _ TIVE 2513 HRS. __ MAIN_STEAM_SPHERE TO_TURBINE “FriiX= Accllloc 4726165 _PROBLEM NO. 010 )

~  ELEMENT IC ELEM ELEM ROTATIONS, . RACIANS  + RSNT Y MOMENTS, FT.-LBS. _STRESS

- CRD-BR-ELM TYPE PGNT PHT X PHI Y PHT 2 LOAD oo MK MY MZ SEsPSI

= 330-07-01C TONT BINP -0.00002 0.0CG09 ©£.00004 :?;?—28u4. -11488. U373 7T 366,

~ T327-07-CC9 RSNT ENC ~ =A4.€0001  0.€CO13 0.C0004 =1416. - 0. 0. 0. T o

_ 326-07-C08 RSNT END —0.0G001 0.0C013 C.0CGO04 -195. 0. 0. 0.

Y TTT355767-CC7 RSNT ENG  -0.CC0C1 0.00013 0.C0004 4208, 4208, .. 0. ' 0. 0. R

3. 325-07-CC6 TGNT ENO  -0.76301 0.CC013 9D.0C8G04 ) ' 217. _ ' ;#41656.A_ 5264. 373. 167. -

_ 320-07-0C5 BENC ENC 5.C00C6 0.00006 €.C0003 T 7 ;l;f192. 1689, 373. 116.

Y TT32706-07-004 TGNT ENC 0.CC001 0.C0C02 €.00002 .217. — 1112, 361. 79. - ©

O T 3C5-07-CC3 BENC ENC C.00CO0l -0.0CCO1 C.CCCOL 31T “1657. 269. 114. i e

3C5-07-GC2 TGNT END  0.C0002 -C.C06C6 0.00001 —317- 1079. 257. 7%

(:, 3C0-07-CC1 ANKR ENC  -0O. -o. -7. =17. 1465. i:EEZi.““" 557 | 163. = O

O~ 250-06-C19 RSNT BINP -0.C00G9 -0.C0CO7 0.00000  1320. 0. 0. 0. 0. e

__ T 250-06-018 TGNT ENGC  -0.CC009 ~0.€0937 3.00500 - 0. =0. 0. 0. 0.

~ TT2E5-06-C17 TGNT ENG  -C.GGSG9 -0.00010 0.60600 -36;0. -0. 8582. -0. 40. T )

~ TT280-06-C16 RSNT ENC  —0.G00C9 -0.00010 500300 AT -0 o 0. 6. e
'—Z%0-06-C15 TCNT ENE =0.C00CS —G.CCO10 6.GCCCD =3650. — . o. -544. -0. 3.

° 275-06-C14 TGNT END  -0.00009 -3.C0010 5.06000 =3650. _;;;-ix. ~ 8582, -0. 266, =

0~ 270-06-013 TGNT END _ -5.C0005 -0.0G017 0.CC000 -6989. _ft3A¥11. —15513- -24. 72. Y

266-06-012 RSNT ENC  -0.CGC09 -0.00017 0.06900 27. | 0. ”mfxli6; flL_  0. 0. 0.

° 26€5-06-011 RSNT ENC  -0.00C09 -0.00017 0.0CG00 -16828.  16828. -o;_;‘ﬁ  ;o.“'  —o. 0. o. o :o

O T 265-06-C1C TGNT.END  -0.00009 -0.C0017 0.00000 9839+  §3._;&¥iSéb. ﬁ:l 0. -1960.  -24. U T T ‘C
—376-06-009 TGNT ENG  0.00005 -0.C0017 0.00000 9839. ‘23;  ;-1320.' 56. ~26557. -24. B22. iC
‘ 3 - S .

s 255-06-008 TGNT ENC -o.éfoo? 0.00006 -o:coooo | 3stel. 3. -1320. 56. -12694.u~“".?ij:”ww~“-59. Aﬂ?ﬁmKﬂﬁjggg_na_.
\_‘~ 250-06-007 RSNT END  -0.00009 0.00006 -9.00000 -101. -0. -101. = . =-0. 0. 0. . - CARK G
“—556-06-00¢ TGNT ERD  —0.C00069 0.0C006 —0.00009 3161. -79;.'»¥i3zo. '_ 0. -4792. 213. 22. :

: 345-06-005 TGNT ENG ~ Z6.00009 0.€0007 =0.0C000 "““316i7"""‘ 2797 ?;—1320. ;"':Y67I"112692. 213. 7 73937 fiswAWkabhe@m <
t o o o o ' ' L Perfmpen ~__ "
3 I . 8504040294 -30 I o
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=~ TRINTNOSTTTO T PAGE 7 OF 10T T T s
= ’ : e
- ~- [CATE 00C)C'UGO  TIME 2513 HRS. MAIN STEAM SPHERE TO TURBINE' PROBLEM NO. 010 )
— . . E 1D _TuRsl ROBLEM NO, O1U
ELENENT ID ELEM ELEM  ELEMENT POINT CGCRDINATES  LENGTH ~DIAM  THCK: DISPLACEMENTS, INCHES '
CRO-BR-ELN TYPC PONT Xy FT. Y, Fl. Iy FT. FT.. . IN. DELTA X DELTA Y DELTA Z .
S U . S L e — — .
240-06=-9C4% BENC ENC §.759 -8.150  10.016 2.356 24,000 -0.006 0.003 -0.012 3
~ T 240-06-003 TGNT END 7,637 -8.750  69.137 - 0.730 24.000 -0.007 0.002 -0.008
235-06-0C2 BSNC ENC 7.121  -8.750 68.621 4.712 2440C0 ~C.008 0.001 =0.007
~ . A
- v
: 735-06-C01 TGNT END 5.0C0 -11.750 66.500 2.250 24.000 —0.011 -0.001 -0.001
o3 —T335-06-001 TGNT EGIN 5.C00 -14.C00 66.500 2.250 24.000 ~ =0.010 -0.0C1 =0.000 - D
————TT - i . ) o R i
120-05-008 TGNT BINP 5.C00 _—14.000  66.500  23.330 2%.000 =0.010 -0.001 -0.000 :
O e —T-—"—\/“—*—\___._.-«-' - . ) C
165-05-C87 RSNT END §.600 -14.000  43.170 =0.000 ~0.000 -0.000
®) £5-05- qu S RSNT END 5.CC0 -14.0C0 43.170 _ =0.000 ~0.000 -0.000 C
§5=05-CC5 TGNT END 5.G30 ~-14.000 43.170 1.500 24.000 " =6.000 ~0.000 =0.000
O B B . . ) O
(Y €0-05-CC4 JTGNT END 5.C30 <14.000 41.679  1.000 30.0G0° -0.001 0.000 =0.000
N R .
'®) 77-05-C03 CMPT ENC 4.600 -14.0006 41.670 %.500 =0.001 -0.001 0.001 o
76-05-0C2 TGNT ENC 4,050 =—14.000 31.170 1.000 30.000 =G.007 =0.001 0.001
-~ . . - : : : . . - .':.'i‘.::"'. . - - . ~
- ———95T0SSCCiTTGNT END T T 5.060 T =14.0C9  37.170 11.000 24.000 O. 968 =c.007 =0.000 =0.009
O T15705<COITGNT BGIN 5.C20 —T4. goc, — 26,1701 11.000 2%.060 0% 968 - —-0.010 ~0.001 =0.000 C
T3=04=CC3 RSNT BINP  =25.000 ~TZ 000 T8-970 | —=0.000 ~0.000 =0.000
O S S ' N 2 . . . C
—1T0%=C02 RSNY ENC ™~ =25.C00 -14.C00  18.920 A =0.000 =0.000 =0.008"
O ~T1iT04<cHTTCNT ENG T T=2570090 -14.000  18-920 77350 25,000 0.812 . - . . =6.000  =0.000  —0.000 — T o
. 71=04-001 TGNT BGIN  -25.0C0 -14.000 26.170 77250 24,000 0.812 =0.010 =0.000 =0.000
) _;__"._..-.,.,-__.. B e : . , e _ L @)
— 30035662 TGNT BINP  —25.C00 -14.000 26.170 17.000 24.000 0.968 .. =0.010 -0.000 =0.000
D T €5-03-0C1 ANKR -END -25.000 -14.0C00 43.170 24.000 0.968 -0.009 -0. -0. ‘0
=G7=G0T TONT BINP  —25.000 —I4.00C 26.170 30.000 20.000 0.812 _ =G.010  -0.C00  -0.000 T ;
O+  _ ] S U, SRS . o ADEDTTRIE O
£0-02-0C1 TGNT BGIN 775,000 —14.000 26.1707 30.000 20.000 0.812 =0.010 -0.001 <0000 LGB T
- . ' :
Q) . . N - L CARD . .. Y
‘o 45501-CCS "TGNT BINP ' /5,000 =14.0C0 26,170 77250 24,000 0,968 =0.010 -0.001 -0.000 TORE
Z0=0T=CUE RSNT ERD 5000 =14.000  1B.920 =G.000 0.000 ~0.000 A
14 B S I e _— e . S ‘ IS O
——20=01=0C7 RSNTENC S CCO =14.000° 187920 ¢ ~6.000 “0.000 -0.000 B

8504040294 -3
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™ RLN NO. O TTTTTTTTTPIPING FLEXIBILITY ANALYSIS PROGRAM MEC- 21/709

,\‘

Y #s WEIGHT LOADING EFFECTS - #® .uditue
~* CATE 000)0'UCO___ TIME 2513 HRS. ___° MAIN STEAM SPHERE TO TURBINE - _PROBLEM NO. O10 _ L
""_: ' ' % o | |
9 B T o Sl P ET . T ) :
ELEMENT IC ELEM ELEM ROTATIONS, RACIANS RSNT FORCES, “i#7LBS o . 'MOMENTS., FT.-LBS, STRESS
. CRD=BR-ELF TYPE PCNT PHI X PHI Y PHT Zi  LOAD FX vy X HY MZ SE.PSI
~ T %40-06-60% BENE END T TT0.E00097056C0T3 T6.00000 1559 SRS CS MY IR § L P T PP ’
~ TT340-06-003 TGNT ENC  -(.C0009 0.0C017 0.0C000 970. - i:;127. Z601.  -446. 45. 77
225-06-0C2 BENGC END  -0.00009 0.9C0L7 2.00000 784. —%7- 533, -487. 43, .
° T 235-06-001 TGNT ENC  -C.0C004 0.00011 0.00004 -415. :;ﬂ;3881. 4073.  -116. 296. B T
~ T 235-06-CCl TGNT BGIN -0(.C0002 0.00009 0.00604 - -967. ..?;;6852; 4073. 862. 248. . C
120-05-008 TGNT BINP -C.CCCO2 0.CCC09 0.C0004 —CFE00, '_;f—4337. 15426, ~604. 495.;.-
° 1C5-05-CC7 RSNT END G C7CC0 0.00006  0.06606 13511 9554. — 0. 0. 0. e ©
'®) £5-05-CC6 RSNT END 0.C0CCO  0.0060C6 G.00006 -11328. '68;5._ ‘ — 0. 0. 0. e
§5-05-CC5 TGNT ENC 0.CoCEC  0.00006 0.CCCOB Ti1216. SIS ED T=35607. =604, 1105.
%3] E06-05-0G4 TGNT END  —06.000C0 0.0001G 0.00006 0834. "lezosi. 19069, <604 CER e O
'®) 77-05-C03 CMPT END  -D.0CCO0 0.C0010 0.CC006 10834 — '_i;vzoa7. -18899. -387. o. e,
_ 76-05-C02 JGNT ENC  -0.C0CCO 0.00C10 0.C0C06 1638. 217.A:.'f‘-1'70.1_::»1‘1110._.~ 9613, -387. 45. "
- T5-05-CC1 TGNT ENC  —0.06000 0.C0C10  G.CCO00& T638- ._ru ~—T1T10- 8443, =604. 29s5. T T TTTITTRY
o) 75-05-CC1 TGNT BGIN -C.C£0GGC -0.CCCO7 C€.00QGC7 =961, ﬁﬁ;j -170.,4.-1275. 14268. ~5604. 44, T T T o
72-04-C03 RSNT BINP. 0.000C0 -0.C0015 -0.C0002  39C0. 3900 0. '”<; — o- R 0.

;) 71-C4-CC2 RSNT ENC 0.000C0 -0.C0015 -0.€C002 86. 0. T iél' 404 0. 0. =
O~ 71-04=CC1 TGNT ENG . 0.G0G00 -0.GC015 —0-06062 3900 T _;b." LR =P = 0- T,
, " 71=04-CC1 TGNT BGIN  0.000CC —0.C0004 -0.06002 2055. :éelgA_“:g-b.- —§35. -Z1587. =P 761- )
© 76-03-002 TOoNT BINP  0.000G0 —0.0000% ~0-06002 =3%0. ‘“-éé:;f;f-éé7: 601, -17192. ~898. 533. o "}()
e €5-03-CC1 ANKR ENC  -0. -0. .—o, Th665. '¥65::;:i¥j§fQ '.M-499. 25354 ~898. 785. T """""""'{C)
—£0=03=COT TONT BINP  0.00000 ~0.C0004 -0.000C2 3396, 151:l;Q; 3é7. %4, =4395. 898. 239. T ;

o ' R _ o R ik a 1)) L
§0-02—-C01 TGNT BGIN -0.0CC00 -0.60007 €.C0007 ~2932. 151. 327, 24, 5416. -3626. 347, AR I U=
(:)! 45-01-009 TGNT BINP -0.00600 -0.00C07 0.0C007 --3a9i. 368;;  - 175, 7—1256. 19685.  -4231.  624. CARD. (0
i iy SN . i C
(; ) 40-01-G08 RSNT ENC 0.C0002 —O:i?Olé CO????%_,mi?ij:"_._f?j4. 4974f1“«: o 0. 0. 0. Also Avedlsble On g(;
20-01-007 RSNT END 0.00002 -0.CCOL0 0.0C012  -7634.  4594. =-6097. -0. 0. 0. 0. Aperture Card 2 ¥
e , : .
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A | ~ ° RN KO.T 0 FTPING FLEXTBILITY “ANACYSTS PROGRAM MEC- 21/7094 ) PAGE 9 OF 10 !
g } v se WEIGHT LOADING EFFECTS - #& coipaiiiia: g
3 I '
| ' ~ > CATE 000)0'U00_ TIME 2513 HRS. MAIN STEAM SPHERE TO TURBINE _ PROBLEM NQO. 010 -.
! __/" . . : ) '4" .
? O ) ) ’ ’ : - Ry ':.)
o » ELEMENT IC ELEM ELEM  ELEMENT POINT CCCROINATES ' LENGTH _ DIAM  THCK ¥ _DISPLACEMENTS, INCHES
| : . T CRO-BR-ELM TYPE PCNT X, Fl. Y, FT. 2, FT, FT. IN. IN. DELTA X DELTA Y DELTA £
: ~ R ) . 5 e -——————
o 20=01=CC& TGNT END ~ 77781000 S14.000  18.9206 3.2507 24,600 0.9é8 . -0.000 0.000  -0.000
0 TTT15501=CCS TBENC END 57000 =T4:060  15:670  4.712 24.000 0.968 __3.000, 90,0600 0.0063  0.001  -0.000 i
I5=0I=CC% TCNT ERC T.99T =T1.175  12.670  B.866 24.000 C.968. ... " =0.000 0.000 0.000
-~ : pae TR DU
\j L — o _ - . . IR PO .
TY0=01=0TU3 BENGTEND 1-.009 : 12.670 752090 _ - —C0.013  -0.00% 0.000
O TT10=0T=0CZ TGNT END T 0. ‘ 97670 ~Z%.600 — T =0.611 _ -0.003 6.000 : 0
5=0T=CCT ANKR ENT =0~ =0 252000 68 ——— __-0.000  -0. =
O
&)
- C
C
G
.0
] @
-0
CARD
. JURRE o
_ I S
t° »
- -Aleo Awsilable 0 1O
Aperture Card =~
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pN

Q= . o _ e
’:' ) e e ' S L A8, . —_—— — . __ ty . b
O . RUN Koo FTPING FLERIBILITY ANALYSIS PROGRAM MEC- 21/7094 - PAGE 10 OF 10 o,
= et NEIGHT LOADING EFFECTS N R T e < . :
T CATE 000)CfU0Y __ TIME_ 2513 HRS._ —_ ﬁﬁlNmﬁtééﬂ"§PﬂERE.TO_TUBﬁlﬁﬁ; <0G 4/24/65 __PROBLEM NO. 010 — —me )
O B ] o ~ Twls . o
ELEMENT 10 ELEM ELEM ROTATICNS, RACIANS ' RSNT F TMOMENTS, T.-L8S. STRESS
~ CRD-BR-ELM TYPE PONT PHI X PHI Y  PHI Z LOAD T MX MY MZ SE.PSI
ﬁ. . . e —— e 4 eema e e e e e si. @ e s e e dmmmm—. mrs fm v . ae e ey s ow - o - : .L"‘ ‘.:. PO i —--— = me — m e e mme ¢ eme——— — - a-— . -—— - ]
Y TTT70Z01-0C8 TGNTTERD 0.C0002 -0.€0010 (€.C0J12 . , -3925. -15212.  -4231. 504.
o) 15-01-0C5 BENE END . 0.000G3 -0.000C7 0.00014 3376, =755 3:175->@;‘1471- =4100. -4231. 323, N
15-01-CC4 TGNT ENC 0.C00C2 -0.00C05 C.CCO15 1807. ~ 175.,‘_; 297. 3433, 1344. 165.
~ . [er _' S 3 _—
~ 10-01-C03 BEND END C.00003 -0.00029 0.90019 =449, -755. ‘;'175. ;_—1r67. 2910. 4764, 338.
0 1C-01-C02 TGNT ENC 0.00005 -0.00014 00002 1647, 5 ‘;75,M“_._601. S0 . 1so4. eI, T s
5-01-CC1 ANKR ENC  -0. -o. -0. =%107. —_7900. -287217. 1504. 923.
O . 2 - — s e C
END, EXECUTION TIME 1,69 MINUTES. .
O . C
: .
PO —. 0
l PN
1) -
RO . C
’: —
| O 1‘ , o
! | ‘
o o
O C
O = C
O e ey ‘0
7 - cTEe e :
i
J H
o TL A
¥ pe :0
, CARD 5
i 02 A n s « ;""‘
i Als0 aAvanlable Um 2
_ : Aperture Card.  ~
~ S - — e : o~
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Aperture Card

Q-
< ' ,
5% : —
2 2514 BEGIN PROBLEM C11 :
T veaasTHE INITIAL LOAC SPECIFIED FOR THE RIGID RESTRAINT (AT DATA' PDINT
- T T7TTO INCLUDE AN INITIAL LCAD, SPECIFY A FLEXIBLE RESTRAINT b :
F '_
o N T3 e v THE TRTTTALT LOAd"SPECIFIED FOR™ THE thto RESTRAINT AT DATA. POINT- RESET TO ZERO.
TO INCLUCE AN INITIAL LOAD, SPECIFY. A FLEXIBLE RESTRAINT,. - : : ,
S sesaaTHE INITIAL LOAD. SPECIFIED FOR THE RIGID RESTRAINT AT DATATPOINT 'RESET TO ZERO. .
T 77770 INCLUDE AN INITIAL LOADs SPECIFY A FLEXIBLE RESTRAINT. ,
o) T TTHE TN (T IAC COAD SPEC IF1ED FOR THE RIGID RESTRATNT AT DATA POTNT BEEN RESET TO ZERD. -
TO INCLUCE AN INITIAL LOAD, SPECIFY A FLEXIBLE RESTRAINT. -:w» i
9 wesssTHE INITIAL LOAD SPECIFIED FOR THE RIGID RESTRAINT AT DATA POINT.785 HAS BEEN RESET TO ZERO.
ToINCLUCE AN INTTTAL LUAD, SPECIFY A FLEXIBLE RESTRAINT.* )
9 T vESTHE TNTTTAU COAD SPECTFIED FOR THE RTGID RESTRAINT AT DATA poxnr 105 HAS BEEN RESET 10 ZERO.
TO INCLUCE AN INITIAL LOAD, SPECIFY A FLEXIBLE RESTRAINT o g sfii i :
5 vsexsTFE INITIAL LOAD SPECIFIED FOR THE RIGID RESTRAINT AT DATATPOINT %250 HAS"BEEN RESET TO ZERO.
TO TNCLUCE AN INTTIAL UOAD, SPECIFY A FLEXIBLE RESTRAINT. —
®) weess THE INTTTAC LOAC SPECTFTED FOR THE RIGID RESTRATNT AT DATA POINT _ 265 HAS BEEN RESET TO ZERO. )
O INCLUCE AN INITIAL LOAD, SPECIFY A FLEXIBLE RESTRAINT. sfiuuimin™ias o 0 - ‘
0 sesesTHE INITIAL LOAD SPECIFIED FOR THE RIGID RESTRAINT AT DATA’ "POTNT 4266 'HAS BEEN RESET TO ZERO.
(;) _ —YO INCLUDE "AN INTTTAL LOAC, SPECIFY A FLEXIBLE RESTRAINT.:_ B
O TssesTHE INITTAL LOAD SPECIFIED FOR THE RIGID RESTRATNT AT DATA POINr,mzédVHAs“BEEN RESET 10 ZERO.
- TO INCLUDE AN INITIAL LOAD, SPECIFY A FLEXIDLE RESTRAINT. o miystine 7.
- vasssTHE INITIAL LCAD SPECIFIED _FOR THE RIGID RESTRAINT AT DATA 'POTINT""290 HAS BEEN RESET TO ZERO.
TO TNCLUCE AN INTTIALTCOAD, SPECTFY A FLEXIBLE RESTRAINT.TV i T
O S TS THE TNTTTAT TOAG SPECTFTED FOR THE RIGTD RESTRATNT AT DATA POINT 325_HA5'BEEN RESET 1O ZERG.
, TO INCLUDE AN INITIAL LOAD, SPECIFY!A FLEXIBLE RESTRAINT. ~ wwswacfi, o % . -
0 sesssTHE INITIAL LOAD SPECIFIED FOR THE RIGID RESTRAINT AT DATA "POINT:/ 326 HAS BEEN RESET TO ZERO.
TO TNCLUGE AN INTTTAL LOAD, SPECTFY A FLEXIBLE RESTRAINT.a;h , -
e) Te T THE TNITTAU LOAC SPECTFIEG FOX THE RIGID RESTRAINT AT DATA POINT 327.HAS BEEN RESET T0 ZERO. T
TO INCLUDE AN INITIAL LOAD, SPECIFY A FLEXIBLE RESTRAINT. - R e
CONTROL ENTEREC BLKFU8. . i e e
O ___CONTRCL _ENTEREC BLKFG8, : : g R N A
T .CGNTRCL ENTEREC BLKFOS8.
CCNTROL ENTERED BLKFGB. e
‘O T CCNTRCL ENTEREC BLKF08.
) CONTROL ENTEREC BLKF12. Fai
JEap
O « | VA " . AWFWEURE )

o O O o o o O O

18,
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At © _RUN NO. O =TT BB ANG FLEXIBILITY ANALYSTS PROGRAM. MEC- 21/7094 TS PAGE ¢ 1 OF - 10 i_f
~ =z ee WEIGHT LOACING EFFECTS . ®® aqisxiba s g
0 e MAIN STEAM SPHERE TO TURBINE Y- ACC 1.676, 4726765, xPROBLEH ‘NG 011 e L )
o .« PROJECT NO. 3246 . ‘DATE .C00Y0'UOD;
: s GRQUPM____UNPOOO,“J;;__w_IANE_ZS}ﬁ,HRS-u- - —— S
C o . ! - e ) !
, SUMMATION OF THE REACTXONS TON THE;STRUCTURE \
C FX, LBS. FY, LBS. FZ; LBS. FIX, FT.-LBS.:_.": “WZEfLSCessT T T T
! . ‘ :
-0. ~98506. -0. 4356676 ~520913.
~ .
V - PR -— —— -
| o N S
i Lo : SUMMATICN_OF THE WEIGHT "AND UNIFORM LOADING EFFECTS
T .. O FX' LBS. 4 FY’ LBS. FZ’ LBS. HX' FT."LBS.'—' HZ' FT."LBS. — O
o 5 0. -98507. 0. 4356707, %" . -520917.
ol PO ' ‘ O
D e ' o
IVASAN i L\‘ CENTER-OF-FORCES COORDINATES CENTER OF= GRAV[TY COORDINATES
i -"'. : - (,‘_ < ,’“.'v# " DA PN s . ) o
e P O X, FT. Y, FT. Z, FT. Xe FT.‘_,, ;, FT. o
5.3 o- %42 53 4.2
- . . ST o v - . C
| I
v O ) - T , O
SUMMATION OF ThE REACTIONS AT THE BRANCH-INTERSECTION-POINTS
e BINP NC. FX, LBS. EY, LBS. FZ, LBS. HX, FTo=LBS. - “MY, FT.-LBS. MZ, FT.-LBS. =« D
t I N p 1 -J e 2 . -0 - Be. - “ :’ ' By :"T:A..' "': 3 ." : —Q_o
; O ) hINP 2 _Go Oo -0. - 0. - - X , —004 e -00 O
: l!Np 3 -0. -0. s -0. 0.~ R .“"'0.‘ S -0.
: LINR 4 "0. Oo —O- —0. 0. 0.
O tINP 5 0. 0' Oc 0. Oo —00 ! - O
i —— —_-.-.....;
| O . 'Q -
{ . !
. . - Tﬁ- ; |
’ s b T TR TR H
| O APERTURE—C
L O . ATRTD
y 10,
N 4
' ’ b4 i
- O _Allso Availahla O : 0.
‘ . r Aperture Cardl :
. © ) L
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PIPING FLEXIBILTITY ANALYSIS PROGRAM MEC 21/7094‘

- e e s -

8504 040294—3") | o

D TRULNNO. T C PAGE™ 2 OF 10
2 : e DATA CARD DISPLAY WITH DIAGNOSTIC.NOTES- PP
’::_££I§~9Q0)0 USJ  TIME 2514 HRS. MAIN STEAM SPHERE TO TURBINE Y‘Ac 3 ;675 4/26/65 PROBLEM NO. 011 O
r .
> 3
TYPE ONE CARCS '
CNOARTICTCBRER CATA PT COCRDINATES DIAM THCK RAD SPECIAL COORD[NATES P
L . XFT /4 YFT / / _IFY_/_N_/ NV/ VEIL_VXFT /__YFT /[ ZIFT / vv ) <
51 cicl 2400¢0968 ' S
10 1 +01267024C30C968C3
= 15 1 +C05.00-6140C0+012670240CCC96803 -
20 2 1 +005C00-G14000+4C1892C240CC0968
40 2 1
'’ 45 1 +C0SCCO-C14C00+4026176240020968
T 60 1 G2C201=C25CC0-C14000+02617C2CC00C8B12
€51 0203 -C25CC0-014000+404317C24C30C968
O 70 —025CCC-C14C0C+02617C240C0C968 -
: 71 2 1 030402-C25503-C14C00+01892024C000812 . “
72 2 1
) 15 1 _040501+C05CC0- -C14000+037170240CC0568 C
16 1 ¥004C00-0146G00+0371703C6C0C9
17 3 +C04lC0- u;ﬁggo+041670
0. TYPE THWC CARCS ©
"™ €NO CMPT OATA OR ANCHOR,RESIRAINT FLEX C CG-R STR LOC-A COS CR
O l E/ E/ E/ E/ E/ ExX /7 / Y /7 /I 1/ [/ NV - o :
SR
10 ‘
C 15 , O
2C +000186-007611+018920 1.
40 +010657-008343+018G20 1 T _
: _____45 R . - ‘ ‘-!: 5T I C
€C
€s i
O 70 ‘ .
. 71 —ozsooo-ookooo+018920 1 O !
72 ~C15C0C-014000+018920 1
'®) 15 - : i ")
16 : ‘ - _ _
17 1 mae : )
- TYPE THREE CARCS . o N R e Y ¢ :
: CNOEXPAN E MU LOAC RHO PSI ULOAC F COS, ANK DELTA ANK ROT.RSNT MOVE n° =
®) / N VV VvV VW /W N/ NX /Y /L4 X/ Xi 2T ; SN O 0 l
5 : .
10 2793 35402 -1 L "
) 15 2793 35402 -1 gttt 4 - T 0
» 20 2793 35402 -1 R B e A1) :
40 :
45 2793 B 35402 -1 A\PFRTURE 10
eo 2793 24722 =1 (DﬁQRﬂD
(:j““ 27937 35402 -1 T o T TTTTTTTLO
71 2793 35402 -1 :
T2 o
s 15 2793 35402 -1 >
) 76 2793 ) - ‘ : e _,___MS@ Asrafloble M= Q |
. 17 279—3— 27‘_833 -1 . _ N : .i'-y‘ " AR U TP Apeftﬂﬂlf’e (C&]f(lﬂ -



e

tem = - .

et . _ e
A mee - e e e e e e ’ . " o ’ DA e e e - ', D e
O~ RUN NO. C PIPING FLEXIBILITY ANALYSIS PROGRAM MEC S PAGE
2 #s CATA CARD DISPLAY WITH DIAGNOSTIC NOTES -e® 5. 000 ") 5
__PROBLEM NO.

- TN
-

i 1

CATE 000)0'L00

_TIME 2514 HRS. 1

o X
‘ TYPE ONE CARCS Co T T WP
CNOARTTCTOBRFR DATA PT CCCROINATES DIAM THCK RAD SPECIAL CODRDINATES P DIAGNOSTIC NOTES
0 _ XFT / ZFT / NV / NV/ NFT/ NXFT_/ YFT / IFY [/ VV. TS o B
g0 1 +C05CC0-C14CC00+04167C3CCGOY | T . i
8521 +C05C0C-C14C00+C4317C24C0CCT68 S
C 1¢5 2 1 _
120 1 +C05CCC-014C00+06650C240CCC68
225 1 C50604+CCS5CCC-C0B8750+C6650G240CCC96803
O 240 1} +C08516-CC8750+4C7001624C00C968C3 o N
T 245 1 +016016-CCBT756+07001624C005968
250 11 +C16016-C0OB75C+6675163C0CC9CCO N i
O 285 1 +G16C16-C08750+407001630C0GS%CC
© 260 1 +026516-C0OBT750+4G7001624CCCG968
265 2 1 +026516-C081750+56751630CC09
O 266 21 .
216 1 +C26516-CGB7150+0700163CCCCI ”
2715 1 +031766-CG875C+C7001624C6GCC968
@)
TYPE TwWO CARCS ’
CNO CMPT CATA CR ANCHOR,RESTRAINT FLEX C CG-R STR LOC-A COS CR.
O / E/ E/ €/ EX / / Y /! L1/ /I NV o
(:\ €0
‘ £5 +C00186-0076114043170 1
O 1C5 +010657-008343+043170 1
120
: 225
C __240 -
- 245 -
250 +C16C16+01C0004067516 1 e,
O 2:5
2¢€0 4 -
' 2¢5 +C1CCCC-008750+C67516 1
'®) 2¢6 +026516+010000+C67516 1
210 T
-2 OO O e
O
TYPE THREE CARCS : :
CNOEXPAN E MU LOAC PS1 ULOAC F COS, ANK DELTA ANK ROT,RSNT MOVE ,
O /__V VvV VvV VV / VW N/ NX /Y ! X/l Y17 27/ ”
eo 2793 :
8s 2793 35402 -1 - K o
0 1¢S5
1 120 2793 35402 -1
235 2793 35402 -1
O ¢ 240 2793 35402 -1 TI
245 2793 35452 -1
s 250 2793 f&PﬁEBYTEHREQ
(:) 255 2793 GAJRRY
. 260 2793 88512 -1
265 2793
O S Alss-AvatleblcOm
: 275 2793 88512 -1 v Aperture Card -
9 / ' ; % “ﬁ
- - 8504040294 -5 o
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MESE T i A e
| S e N e L R R —— e A
™  RUN NO. 0 PIPING FLEXIBILITY ANALYSIS PROGRAM MEC=-21/7094 . PAGE 4 OF 10 . T vl
S~ 2 e CATA CARD DISPLAY WITH DIAGNOSTIC NOTES ®e ---". .
| - .7 ™~ _CATE oo0C)C'U00 TIME 2514 HRS. MAIN STEAM SPHERE. T0 TURBINE YZACCHY. 67G‘4/26/65 SR ' _PROBLEM NO. o1y ;
i - Tt T TTTTTITT T A ) _ :
! ~ : ~
o/ . C o J
TYPE ONE CARCS ' B I P
- CNOARTTCTGERFR CATA PT CCCRDOINATES DIAM THCK RAD SPECIAL COORDINATES,P'h"mM\DIAGNOSTIC NOTES :
S XET / YET / 2FT / N / NV/ _NFT/ VXFT / YFT / IFT / WV T e ) "
2801 1 +031766-CN8750+40675163CCCC9 ' . . \
_ 285 1 +C31766-C0875G+0760163CCCCI R y ‘ ‘
S T260° 11 TC382665C08750+CTC0O1624CC0C968 .
3C01 0407 +C32678-2N7726+12425C24CC0C9¢68
3¢5 1 tC32E78-CC1726+CS3CCC240CCCI6803
C 30 1 +CCSCC0-G14C00+C9300024C0CC96803 :
3325731 +CCSCCO=CY4CCO+CT7ISCC240CC0968
326 3 1
S T 3217371
: 3120 1 . +005CCC-C14CC0+C6650C24C0CC968
0 TYPE TwC CARCS O
——CNO CMPTI CATA OR TANCHCRj, RESTRAINT—FLCX_C_CC_K—STR LOCT=A COS CR
z E/ E/ €/ E/ E/ EX /7 /7 Y/ / T/ 7 VV ..
'®) 2¢e0 ' +C3T766+010000+067516 | C
) ) 285 ' PR .
.j% : yELo) ¥038266-008750+06 T ‘
S O___3co S 0
T 1 (Y 3¢5 , *
’.::'-; v ) L‘ 320 . L M
s r O T 325 +C1CCO0-014000+0735 1 . G
: 326 ' .+ +G050C6-016000+0735 18 S '
: 327 . . - +CLSC00-0T4C00+066572 1
P Y 330 PR PN . . s . ™ ‘ . o . - LA —
5 TYPE THREE CARCS , o RS oo e BT - :
'O ~—CNGEXPAN E MU LOAD RHOTPSI ULORD F COS, ANK OELTA ANK ROT,RSNT MOVE ..~ . . O
A P / V VV VvV VvV / VvV v/ VX /Y / LY/ X2/  NI7 LSS R -
! S : Z2E0 2763
: . : O 285 2763 ) : D
: T2507 2783 78162 -1 -
; __3C0' o PRI S e
; i 0 3cs 2763 : , o L ' o .
x 320 2793 « - o R e T ‘ ' .
325 2763 - T i
O 326 ' : . S T B o |
327 N : _ » - . ;
3 310 © 2793 35402 -1 R ' : :
| O : | . ¢
/ ) ' O i - _ L . o . - :‘ .", S o \‘._- - o :0
: - | s e L , " Aleo Available On
',.5 ;\. ] ? . . . : -‘ Tt " —_— - ——— ——  ——————— ‘_/‘& ST """‘ m mﬂ____ .
(- O ’ s C e A P TO
. . = . D R o0 . r“‘“ :'
L3 ; pragr= -
\ ~ 0 ” _&PFRT_ERE “k,
. CARD




T S e ~ L
o 5 TRUN'NO. TTC _ “PTPING FLEXIB!LITY ANALY‘IS PROGRAH-MEC 2177094 ST “PAGE S OF 10
= = : ** WEIGHT LOADING EFFECTS #@ sfitgodntin-o @
) ’\ . P . .
t ~ ™ CATE 00C)C'UCO _ TIME 2514 HRS. MAIN STEAM SPHERE TO TUREINE Y=ACCI1.67G.4/26/65 - PROBLEM NO. Ol1
\.'/ . m— - -— — - s ————— — e grewm e = — e e———— - —— --"_..A R :—.h—-u- e e ———— e - — -—-—. — e e s o - .
| : : : '
| S ——— — _ S
; ELEMENT IC ELEM ELEM  ELEMENT POINT COORDINATES' LENGTH  DIAM " DISPLACEMENTS, INCHES .
' . CRD-BR-ELM TYPE PONT Xy FT. Y, FT. I, FT. FT. IN. DELTA X DELTA Y DELTA 2
~ . - . R N L .
~ . e e - e e R TR SR e o A
5 330-07-C1C TGNT BINP 5.000 -14.0C0  66.500 7.0007 24,000 0.968 0.007 <0.004 0.000 {
: N T 327-07-009 RSNT END 5.0C0 -14.000. 73.500 0.000 -0.000 0.000 T o
% 326-07-C08 RSNT END ~ 5.0CC -14.000 73.500 . 0.000 -0.000 ~0.000
~ ,
i () . — — [ - -
; 325-07-007 RSNT ENC 5.0C0 -14.G00 73.500 0.000 -0.000 6.000
? S T325-07-CC6 TGNT ENC 5300 <14.060  73.5C0 16.500 £4.C00 0'966 | 6.000 ~0.000 0.005 T
. T 320-07-G%5 BENC ENC 5.CC0 -14.000  90.GGO 4,712 94.000 0. 968 - 3.000 590 ooo — -0.017 0.017 0.000 :
O ¥ ) - R ;: oA -;.':f.-k":.;"" : S . - e — e —— O
: 320-07-0C4 TGNT END 72997 =13.341 93.000  22.575 24.000 5568 ~ -0.018 0.018 0.001
i : : : R ~ ~ .
i O~ 3C5-07-003 BENC ENC 29.951 -8.385 93.0C0 4712 7%, occ, ~ -0.015 0.006  0.001 ‘ T 0o
| . . . : P,
‘)\ | 305-07-0G2 TGNT END STETE  =7.726  96.000 28,250 34.030 ~ -G.014 0.00% ~0.000
— l O . ) . o ) : —_——— - O
o | ¢y 3€0-07-001 ANKR END 32.878  —71.726 124.250 T 74,000 ~0.000 -0. -0.
e HEN : ) : e Lo R ) . -
‘O 250-06-CI9 RSNT BINP 38.266 -8.750 70.016 . o ... ... . 0.002 -0.126 0.000 o
: i T 260-06-G18 TGNT ENL  38.266 _ -B8.1750 . 170.016 . 6.5G0 74.060 0. | §.002 | =0.126 . 0.000 . . .. . ... T
N HEPAN . : : : B _ SR I S HE A N . Tt : R ~ ’
.y 7 2E5-06-017 TGNT ERD 31.766 -8.750 10.916 2.500 30.009 ~0.002 . -0.111 - 0.009 T T T 70 =
! O 2£0-C6-016 RSNT END 31.766  -8.750  &7.516, _ T =0.001 . -0.G00 -0.009 T 0
‘ 280-06-C15 TGNT END 31.766 -8.17150 671.516 2.500 30.0C0 —-C.001 _ -0.000 0.009
:: C . . - .o s . . L g ‘,_ v C .. : P s . - N _—: . _ e ()
ot A 215-06-014 TGNT ENC 31.766 —-8.750 10.016 5.250 244000 ©0.002 _ -0.110 - 0.009
i O T 270-06-C13 TGNT EAD 26.516 —8.750  70.016 2.500 30.000 ; 0.002 . -0.103 _ 0.015 ; 0
266-06-C12 RSNT END 26.516 —8.750 67.516 - ,ily.“: —  -G.000  -0.000 0.015 ’
0] , : Co A I L : )
265-06-011 RSNT ENC 26.516 -8.750 67.516 4 , , _ - .. . . .. . -0.000 -0.000 0.015 :
O 265-06-010 TGNT. END 26.516 -8.750 67.516 2.500 30.000 9.000 . . _,l' . =0.000 -0.000 0.015 o T i
) . SR : ‘
" _ 260-06-CC9 TGNT END 26.516 -8.150 170.016 10.500 24.000 0.968 , ... . .. 0.002 -0.103 _  0.015
O ‘ ) . . ) . R .:“:.,._'A".:.' -t.':'": ~', _-. T o ‘. . . “ _ —'_:.—— e i O i
255-06-008 TGNT END 16.016 -8.150 70.C16 2.500 30.000 9.C600 , .. .. . 0.002 -0.084 0.02 Also Aveilable Om :
: '~ s . . ClmE T EUEINE _ L Mt M1 !
L (:) 250-06-0C7 RSNT END 16.016 -8.750 67.516 , S -0.002 -0.000 0.027 TS ST
. . . N ;
! 750-06-CC6 TGNT ENOU 16.016  —8.750 67.516 2.500 30.000 9.000 . - =0.002 =0.000 0.027 T1 T
. o> . S et e e TR s : Gy
s ~ _ 245-06-005 TGNT END 167016 =8.750  70.016 6.257 24.000 0.968 T _ 0.002 -0.083" 0.027 LIy B o= : '\‘.k
' ' : , RN 7 (:ﬁgmﬂb .
! O . b

5504040294 — 40O v
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& TRWN NOLTTO T T PTPING FLEXIBILITY ANAUYSIS PROGRAM ‘MEC-2177094 ——pagE e oF 1o T T T T A
2 s WEIGHT LOADING EFFECTS - ## ol ifiulds ' -
ri_CATE 000107UCO TIME 2514 HRS. MAIN STEAM SPHERE TO TURBINE 'Y-ACC1676747326/ __PROBLEM NO. 011
- ; ST M0 0 -
~ . — .
ELEMENT 10D ELEM ELEV ROTATIONS, RADIANS  +  RSNT ~ FORCES ' FT.-LBS. . STRESS
: CRO-BR-ELM TYPE PONT PRI X PHI ¥ “PHI Z _ LOAD FX MY MZ SEsPST
° T7320-07-G10 TGNT BINP ~'0.00008 -0.003017 0.CCOLl ETL T 37065, 2445, 753" B
D T 327-07-CC9 RSNT ENC  -0.CCO11 -0.00012 C€.00008 296. 18- 0. 0. T
- TT376-07-008 RSNT ERD  -0.00011 -0.C001Z 0.00G08  8613. %> 0. 0.
"~ ——yysTETT0eT RSNT END =0.700TT =0.00012 U.00008 5584, =5584. 0. 0.
O TTI25=0T=006 TCNT ENC - —0.C00TT —0.00012  ¢-6CC08 - =T8T 4561, 2445, I83.
. TTIZ0=07=0Ts BENT END =0-CI0CT =0 00006 0200302 =187- =1578.  2445- 160- |
320207004 TGRT ERD =01 09003 =0 05007 =0-60603 =187- '_t; =T67i. — 2080, 157- +
C TT3C5507-0037BENCTENC 0TC000T  0-0CH0T =0.0CE0% —teT—— - —1472.  -G668- 102 0O
TCS=UT=CCZ TONT ERT 0 0CCOT 0L TTT0S =05 C0T0% 157> =365.  -103%- 56
Ezj——3d0:07:cor‘nwwk'tuo =72 = =07 » —TET——— 4314, =1034. 1%6- O
O ~25006=0T9TRSNT B TNP—0T00365 0700012 =0L00022 6173 0~ ‘ 0. oo c
. T ZSU=UE=UTE TGNT ERT  0.CU369  0.0C0TZ —0. 00022 :Jo; - =0 0> T
Y 2E5706-C 7 TTGNT ENT 00369 0TTO0TT T0T000TY — —1 G OTT =T98T4> 947 ’
Q'—785%&%Y€TSNVEMY‘“@TMBZF—URmUﬂfﬁﬁfNﬂbtfﬂﬁ@. 0% o 0- 0- . o
ZE0=05=CI5 TGNT END  0.CU3E8  0.CO0TT =3.000T6 =0 — 53T, %0TI. =1981%: I18- "
O —1sz06z1a TN T ENCT 0T O3 EE T 0TC00 T =0TO0OTS 0% L L S T S PR T T TP U £ -
O TT27050650TI TGNT ENU™ 0700343 0: 00007 =0.009T1 o ﬁ":;ifgfifééb47. 72507 842° 1530 - T
ZEE=UE=OTZ RSNT ERG 000347 0. 05007 =0-000TT 3217 P F1 T P G- o 0. ' |
O 5= 0sm eI I RSN T ENE 070037 00000 0T CEEIT T563 T 56T —5. ‘;6{4 _ ':b. a. 0. - ;C)
O ~2E5=06=0TC TONT END —0.C0342 0.00607 =0.000TT 53T TR —.;51‘")‘.'“,'"".29162..~ 7350% 842, 1406 Also Availabie O o
’ . - AR Aperture Card :
7€0-06-CC9 TGNT ENC  0.00341 0.C0007 -3.00G11 5631.  4363.  -617.  40090. -68271. 842, 1259- :
© i-éssiosloos“TGNr'ENof‘"”0:00280“"070601f”JOTcooYB 5530 =6789% =6T7s :_466§b. —3487 -11892.7 7 194. Ajéﬁi£%ﬁgg§@"'¥3
(:)1—250306Loc7"R5NT‘emo'f“'o;00279"“d:000YT“ZOTbCOTﬁ“12T§7. 0. IZI37. v_fo._ 0. 0. o T T CARDS 'fﬂg;
ZSU=UE=0CE TGNT ENT 0-C0Z79  U.000TT =0-0C0T5 563T. 5348, =8I7. 57062.  13729. -11892. 778, L
S 2%E=06CC5TONT END 0700277 T0T000TT =0:C0015 SE3TT T sI4E 17, 7043z =34E. —10897. T T 22110 - —ﬁ€€;
! ? . ) a2 !
‘9  §504040294—4 0

N

cnd

. —————— - e @b

i = s - — ——————
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—— B ¢ m—

- . . e e - B ! B -t I N K T PR wTete LT -
. e el e I . B LT T e ! - B . .
> ‘o E , i Ve P 4 Tt L. - o :
. . - . " " . - .~ N 4
"o . . -
. . o e s ..
) | AR S . Lo
o I3 : ¢ : : . : ;
s R _ t 2 K . . ®
Cme—, e ——— i v ————— . -
. 4
‘ . - 4N .
- . -~ . . . ) ) 3 Dot

3>ff"§tﬁ"ﬁo." o T T T ““ﬁlblNG“Fth1Bxfov ANALYslg)ﬁndCEAQTﬂEC' S UBaGE T 7 OF 10 N : i*' ;'

E A s« WEIGHT LOADING EFFECTS -#& it ' o

re Epyeupoc)pggqq_n_wgﬁsczsyq_ﬁ5§:____ L _ PROBLEM ND..OII. L

ELEMENT IC ELEM ELEM  ELEMENT POINT COORDINATES ' LENGTH OIAM ° THCK: TRADIUSHETHETA ™ -7~ DISPLACEMENTS, INCHES

- CRO-BR—ELM TYPE PCNT Xo FTo Yy FTo s FT, CFT. IN. . DELTA X DELTA Y DELTA 2 )

~ T 540-06<304 BENC END T 7907597 T-8U750 T 70.016 2.356 .Zdifbﬁ",'“ . 0.001  =0.073  0.035 ) s

= T 240-C6-0C3 TGNT END 7.637  -8.15C 69.137 62730 554000 : ‘,>o.001 ~0.048" 0.037 T i |

_ T 225-06-CC2 BEND END 7.121  -8.75C 68.621 4.712 24.@00  52001 -0.036 0.037

~ 735-06-CC1 TGNT END §.0C0 -11.750 66.500 —3.250 24.obo: "d" C.005 ~0.004 o o0 T T

o —335-0£-001 TGNT BGIN 5.C00 <=14.000 66.500  2.25C 24.600" ', ‘o.oo7 -0.004 “Blope T T T T, L
120-05-CC8 TGNT BINP 5.C0C -14.CC0  66.500 23.330 é«.oooi‘ . —5.007 =0.004 0.000 .

O 165-05-C07 RSNT END 5.000 -14.000 43.170 - H ",m;w_o.ooo. -0.000 0.000 O :

'e) £5-05-C06 RSNT ENC 5TCC0  —14.€00  43.170 | ._“ ~; 57000 -o.ooo_ ‘.o.ooo - e :
€5-05-C05 TGNT END 5.0C0 -14.00C 43.170 ‘_i;soo _24.96df! ‘_ 0.000 =0.000 0.000 f .

SL) eo—bs—toq TGNT ENC 5.000 -14.C00 41.67C _1.coo 30.606' .tﬁfo.ooq -0.003 _ 0.000 | —ee O

C; 77-05-CC3 CMPT END 4.0C° -14.000 41.670 3,500 ._"A.: ~5-000 5,010 0.000 | ' 0

:;. J6-05-C02 TGNT ENC %.CC0 -14.CCC 37.170; V:1.0001;3q,QQO‘W ~—0.001 __ -0.020 .0.000 ‘

v~ 75-05-CC1 TGNT ENC 5.0C0 ~14.000 37.170 11.000 7% .000 ”.”-6;601 -0;01% 4 5.660 — G

0O 75-05-C01 TGNT BGIN 5.C00 -14.000 26.179 , 11.000 24.G00 ﬁ ;b.oo2 -0.015 0.000 T o
72-04-C03 RSNT BINP  -25.CC0 -—14.000 6.930 . =C.000 =5.000 . -0.000

© 71-04-0C2 RSNT ENC =35.6C0 =14.000 18.920 s =6.000 =0.000 -0.000 O

e 71-04-CC1 TGNT ENC -25.CC0 -14.000 1a.ézo .‘7.250 24;606 :: .;;_—o.ooo ~ -0.000 =0.000 T O ;
71-04-CO1l TGNT BGIN  =-25.000 —i«.ooo 26.170 47.250 24,660 -0.002 -0.018 -0.000 . R ;

© 70-03-C02 TGNT BINP _ —-25.CC0 -14.CCO  26.170  17.000 24.dcov -0.002  -0.018 -0.000 ' "”""}‘) :

O €5-03-CO1 ANKR END T=25.CC0 -14.000 43.170 24.000 . =5.000 -0.’ -0. —“"“f"f;) %

: €0—02-CO1 TGNT BINP  -25.000 =-14.0C0 26.170  30.000 35.000 b.élZ}Tti“T::fj fff:,j -2.002 -0.018 -0.000 . Lyl ; i

O = e e o T T — e eI TR, E6D
€0-02-CO01 TGNT BGIN 5.000 -—14.000 26.170 30.000 zoﬁooo 0.812 . vri= “‘:;._:'—o.ooz -0.915 0.000 Agrmmmnggmws ; !.

{:)s 45-01-CC9 TGNT BINP §IEE0  -14.0607 26,076 7.250° 24.000 5968 — —=p.002  -0.3i5  0.060 ‘“”41§E§ Ly

——Z%06-01-008 RSNT ENC 5.CC0 -14.C00 18.920 _':M‘.“' : — ~—.000 -0.000 0.000 ; ‘

O > e e e aem - b o L . Alan Awsilable Om i

20-01-CC7 RSNT END 5.000 -14.000 o

5.930 . — 6.000  ~-0.0600 0.600 Aperture Card
|
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E U e T G REI L 4
S RUN NO.TTTO : PIPING FLEXIBILITY ANALYSIS PROGRAM ME 21 7 94 PAGE 8 OF 10
2 ®6 WEIGHT LOADING EFFECTS &% vimho o
" ™ CATE 00010'C0D  TIME 2514 HRS. MAIN STEAM SPHERE TO TURBINE:Y=, Y=ACCHTV6TG! 4736765 - PROBLEM_NO. O11 Yy
A T T T T e s e e b T o —— hamsnatiabiih - TSt TTT ST mT T/ .
' . % , . .
5 » — .
ELEMENT IC ELEM ELEM ROTATIONS, RACIANS ' RSNT . MOMENTS, - FT.-LBS. STRESS
CRO-BR—-ELM TYPE PCNT PFT X PHT ¥ PHT Z, LOAD MX MY MZ SEsPSI
0 R, - < U
240-06-0C4 BENC END 0.€0213” 0.C6013 -3.00016 2._70432. 3513. 13254, 2370. §
Ny TT740=06-003 TGNT END 560180 0.00000 =9.60C10 _i £8645. 9770, 17956, 3155,
235-06-0C2 BENC ENC 0.C0173 -0.C0CO1 -0.000C12 5631, L 67857. 12994. 18748, 3151.
T 235-06-CC1 TGNT END 0.50024 0.00007 0.C0010 . 5631, e 64624. — 26248. 3236, 446B.
O T 235-06-00T TGNT BGIN  ©0.00008 -0.C0C01 C.00011 5651, 63236. 26248,  -9434. 213
T 170-05-008 TGNT BINP _ 0.00008 -0.TOCCL C.0CCIL 382. ‘|16641. ~5837. -11879. 6586,
O e ‘ ) BRI . ’ Fa
TC5=05=CC7 RSNT ENET -C.TO0TS 0.C0CG3 0.0C051 13799, 9758, 0. 0. 0. Y
O T TTEST05TCCE RSNTERD -0.090T15. 0.300¢3 0.6C551 16988. -10223. 0. 0. 0. C
’ . L e L RN i . . . .
£5=05-005 TGNT ENC  -7.00015 0.C0003 C.CC051 =54, 5. 39445. 3066. -11879. 1279. {
n . . e Ce . -\ ?-»_.::‘," - e ° ; P _ . O H
{ Y B0=05=0C% TGNTEND -0 TCOC1T9 0T C0002 0. 005 ~8%. 16756, =855 3833., 2939. -11879. 86. T
O ~T71S05C03 CHPT END  —0.00020 0.CC007 C.00053 =84, 16756. 55 .13833.__ 3794, 4876" 0. ol
T6=CS=007 TCNT ERG =0-0C02C 0:00052 0:00053 TE%. . 1733.., L;;27765. —3476.  4876. 132.
= TTTT15=05=C01T TGNT ERC T T =0700C19 T 0,CC002  0.00053 —§5. 1733, A?-27765. 2561. 3164, 868, T Ty
: [ '.:-. I .’ - E
QO T 15=05=CO1T TGNT BCINT 0.C0016 -0.CC00T 0.00C48 § -84, -2940. ,,,_-21126. 1635, 3144, 663, O i
T2=0%=CC3 RSNT BINP  0.00927 -0.T0003 =5T00536 667, IS 0. 0. 0. ’
o o ] . B N . _ :D
1= C4Z0CT RSNT END —0.00027 =0+ C0C03 -0.C0036 6482, 0. 0. 0. 0.
O = 11-04-C GT TGNT END 0.C0027 —0-00003 ~0-60G36 6€7. 0. =0. -0. 0. i O
=04-001 TGNT BGI G.C00G9 -0.C0COL -0.CGO36 667. ~ 35833. -4837. -0. 1308.
O . N _ ‘ A o - = — — C
70-03-G02 TGNT BINP  0.0G099 -0.C00J1 -0.0C036 -468. . 36641,  ~4324. -14636. 1228- :
© T 65-03-6CT1 ANKR-ENO =0 -0. =0 ~%68. o47823. . 3633. -14636. 1552 e |
! N . AR P : !
—€0-02-CO1 TGNT BINP  0.CG009 -0.0C001 -0.C0C36 “1135. . _-808. -514. 14636, 780. - & P
O« _ o B e e o ApERTURE .o
£0-02-001 TGNT BGIN 7 0.C0016 =0.C0001  C.00048 1135, ~ -808. 510. 5315, 287, D :
Y . e AT _ e CCARD
T %5<01-C09 TGNT BINP T 0.00016 =0.T0001 0.00048 1651, -7077.__ -821. =21926. 2142, 8458. 730. Tl
T=OT=COE RSNTENT 00000 =0 T0005 000039 940T- 6648 6648._ O+" o- o- o- :
o - R R _— S ' _ - Alse Available Om U
20=01-CCT RSNT 'ENC 0.CC010 =-0.C0005770.0C039  160C5.  ~=9622, 12783, = 0. 0. 0. 0. Aperture Card '
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f G
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o RGN No. 0 T T PTPING FLEXIBILITY ANALYSIS PROGRAM MECS 21/7094 B PAGE 9 OF 10 v
E : e¢ WEIGHT LOADING EFFECTS - #@ mihunfios
wSmsd Bt A RAC I L
<+t [ATE 0CQ)O'UCO__ TIME 2514 HRS. _ _ MAIN _STEAM SPHERE 1 10 TURBINE ¥ -Acc 616547267 __ PROBLEM NO. 011 ] L
Lt j o ) B o
" eSO - SO — - A - e e i o= =
ELENENT IC ELEM ELEM  ELEMENT POINT COORDINATES' LENGTH ~ DIAM  THCK' CRADTUS PiTHETA © DISPLACEMENTS, INCHES
CRO—BR-ELM TYPE PCNT Xe FTe Yy FT. s FT. FT. IN. IN. FT.. . DEG. DELTA X  DELTA Y  DELTA Z
° ' . EEE e i I
Y T 50 01SE06 TGNTEND T T5.0C0 T =14.0007 18.9 20 3 250 24, 7000 T 0.968 . 0.000 -0.000 0.000
~ TTTYSZG1-EC5 BENC END 5.6C0 —14.000 15.670 e S YA ”3"000 90 550 0003 0.002  0.000 -
15-01-0C4 TGNT ENC 3,991 —11.175 12.670 8.866 24.000 0.968 . - ~0.002 ~0.003 20.002
~~ . . C i RERSEANE ‘ ) ._ . ) o i _ o
~ TTT106-01-603 BENC ENC 1,009  -2.825 12.670 2.712 24.000 3.600_90.009 . -G.015 ~5.508 Z6-001
~ T 10-01-C02 TGNT ENG =G 0. 9.670  9.670 24.000 S 26.010  <0.006  -0.000 T
5-01-C01 AKRKR END =a. =0, 0. 74.000 =0.000 =5. 0.
O . . .- . _ o C
O c
O .0
& TG
_ e ‘ Doy - ‘ K
O C
o 0
®) )
O i & i ')
f
o . : QO
r&yﬂ- :
O Emmx\‘iim‘?? ___i0
9 - BN
4 : s
o : Also Available Om C
. APErTure Lard :
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2
‘"€ CATE 00C)C'UCO TIME 2514 HRS. MAIN STEAM SPHERE TO TURBINEZY=ZACCE1 6765 4/26765 -~ PROBLEM.NO. 011 Oy
~— T e e : R - e e s e e .
1 e -
ELEMENT 1D ELEM ELEM ROTATIONS, RADIANS | RSNT FORCES ;'™ “ MOMENTS, FT.-LBS. STRESS ;
“—CRO-BR=ELF TYPE PONT PHT X PHT Y PHI Z LOAD FX mY MZ SE.PSI ;
..~ i ) : . ) .
~ . — .. e e e e e e ———— e e maim —— ———
20-01=CC6 TGNT ENC 0.00016 =0.60005 ~0-0C039 ~19333 9761, 8458 1317. _ \
~ TTTY5S01=Ca5 TBENC TEND T 0.0000 1 =0T 50008 CL00936" 19373, 3477, 64586 425,
[5=0T=G0%4 TGNT END 0.00004 =0.00014 0.00017 TT9330 ~6521.  —1494. 9674, 797,
Y ——{0=01=003 EENC ENC 0.CC068 =0.00014 C.CC009 =1933. 335. 955, 5583, 376,
A TTT10=01=C0Z TGNT ENE  C.00007 =0.00014 0.60CC2" =1933. 104.  -4017- 1430. 376, v )
5-0T=COT ANKR ERD 0. =P = =T933- 18780, =-22712.  1430- 513 .
D : _ YR C |
0 O
')
-~
O O
P
|
O , - c |
! - |
@) . @]
0 . -0
®) B Q
@) . T o O
’ o :
O s _ o e _ L&RE@TEE )L____;f}O
) 4 o
O e
Lo . \ Also Available Un
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PROCLEM G12

BEGIN

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

O

ayid 49

TO INCLUCE AN [NITIAL LOAD. SPECIFY A FLEXIBLE RcSTRAINT.

4;&

~~N
[N — -
10 INCLUDE AN INITIAL LCAC, SPECIFY A FLEXIBLE RESTRATNT.
. ' e sasesThE INITIAL LOAD SPECIFIED FOR THE RTGID RESTRATNT AT DATA POINT "BEEN RESET TO 2ERO. T T O
TO INCLUDE AN INITIAL LOAD, SPECIFY A FLEXIBLE RESTRAINT. wfun s'™ a
® ssessTHE INITIAL LOAD SPECIFTED FOR_THE RIGIO_RESTRAINT AT DATA’ POINT "BEEN RESET_TQ ZERO. B
TT0 INCLUDE AN INITIAL LCAD, SPECIFY A FLEXIBLE R&STRA!NT.wU -
Ty BTN : -
® S e TRE INTTTAL LOAD SPECTFIED FOR THE RTGID RESTRAINT AT DATA POINT . 105 HAS BEEN RESET 10 ZERO.
‘ TO INCLUCE AN INITIAL LOAD, SPECIFY A FLEXIBLE RESTRAINT.~%¢qun1”mMm$s p :
o ssassTHE INITIAL LOAD SPECIFIED FOR THE RIGID RESTRAINT AT DATA POTNT “"250  HAS  BEEN RESET TO ZERO. e
TG INCLUDE AN INTTTAL LOAD, SPECIFY A FLEXIBLE RESTRAINT.d -
0 STy THE TNTTTAC LOAG SPECTFIED FOR THE RIGID RESTRATNT AT DATA. , S BEEN RESET TO ZERO.
L - TO INCLUDE AN INITIAL LOAD, SPECIFY A FLEXIBLE RESTRAINT. il P
L~ e ssexTHE INITIAL LCAD SPECIFIEC FOR THE RIGID RESTRAINT AT DATAPOINT 3266 HAS'BEEN RESET TO ZERO, ;_
JT AN TG INCLUOE AN INTTTAL LOAD, SPECIFY A FLEXIBLE RESTRATNT.
. '. i, _J' I . L
- o ST TITHE TNTTTAL LOAG SPECIFTED FOR THE RTGID RESTRATNT AT DATA “BEEN RESET TO ZERO.
TO INCLUDE AN INITIAL LOAD, SPECIFY A FLEXIBLE RESTRAINT, it o
= " swsdsTHE INITIAL LOAC SPECIFIED FOR THE RIGID RESTRAINT AT DATA7PGINT 7290’ HAS BEEN RESET TQ ZERO. L
: TO INCLUDE AN [NTTIAL LOAD, SPECTFY A FLEXTBLE RESTRATNT. " R :
C 0 +e333THE TNTTTAL LOAD SPECIFIED FOR THE RIGID RESTRAINT AT DATA 325 HAS BEEN RESET TO ZERO. T
L TO INCLUDE AN INITIAL LOAD, SPECIFY A FLEXIBLE RESTRAINTW .70 dtocno. o o o
O __ _ sssssTHE INITIAL LOAD SPECIFIED FOR THE RIGID RESTRAINT AT DATAPOINT :“326 HAS BEEN RESET TO ZERQ.
TG INCLUDE AN INTTTAL LGAD, SPECIFY A FLEXIBLE RESTRAINT. | | » ,
3 0 s+ THE TNITTAL LOAD SPECIFIED FOR THE RIGID RESTRAINT AT BATA POINT _327 HAS BEEN RESET TO ZERO. —
¥ TO INCLUCE AN INITIAL LOAD, SPECIFY A FLEXIBLE RESTRAINT, WL
! CONTROL ENTERED BLKFC8.
l CCNTROL_ENTERED_BLKFO8. : .
CCNTRCL ENTEREC ELKFO8. 5
. CCATRCL_ENTEREC_PLKFOB. N
®) CONTRCL ENTERED BLKFCB. * ot
’ CONTROL ENTERED BLKF12. ‘ i
o ~TRTURE
O
./' 4
0 : - e e
. LAY AVQLLIDIE WM
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PROJECT NO.

GROUP

0ao0

MAIN STEAH SPHERE TO TURQINE Z-ACC 1. QG 4/27/65

3246

. DATE, 600107000

TIME 2516

MZ, FT.-LBS.

7. 1. ~58985. 668885._y‘“'r 3%,
’ . T T T ., . -
SUMMATICN OF THE WEIGHT AND UMIFORM LOADING EFFECTS “H7 - .
FX, LBS. FY, LBS. LBS. MX, FTo=LBS. “E¥MY77FTZUBS..  MZ, FT.-LBS.
0. 0. -58990. 668977 11927 0.
CENTER=O0F=FORCES COORDTNAYES C?N?ER OF GREVITY COORDINATES
X FT FTs FTe X FT.“' vy FT.L:féz. FTe
53 =113 - ) ‘gg3 -b;,(' — o
SUMMATICN CF THE REACITIONS AT THE BRANCH-INTERSECTION-POINTS
BIN"P_._E{OO FXQ LBS. FY' LBS. LBS. HX' FT-—LBS. . MY’ FT."LBS. N MZ' FT.—LBSQ e
LINP 1 2. 1. 4. -7 7. -0. ——
tINp 2 -0. C. 0. 0. - ,“0. . -0.
LINP 3 0. _O. "0‘ 0. ’ f O. = "0.
LINP 1’ "O- "0. Oo, Oo . —Oo O.
[INQ S 0.’ -Oo 0. _OI o. 0. e, .
' T
. * APERTURE
L]
‘ . MB(LD ﬂ&\‘/&sfurldwﬂkc @uu
) R Aperture Card _
2 L R L o
— - 850404029 4—4"|
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S . RLN NO. 0 PIPING FLEXIBILITY ANALYSIS PROGRAM MEC-=21/7094 .. PAGE 2 OF 10 L ¥
- #s CATA CARD DISPLAY WITH DIAGNOSTIC . :NQOTES se .1~
. R T .'.“_.,:_,,,:;,, oot
r'°v CATE 0C0)2'U00  TIME 2516 HRS. MAIN STEAM SPHERE TO TURBINE: z'Accﬁ‘“ . PROBLEM NO. 012 o
O : 3
"YYPE ONE CARCS | , Rtk
. CNOARTTCTCBRFR CATA PT CCCRDINATES DIAM THCK RAD SPECIAL COORDINATES P DIAGNOSTIC NOTES
o _ _XFT_/ YFY / ZFY / N / NN/ NVFT/ VXETY _/ YFT / -IFT /. NV : - o j -
51 0101 '2400CC968 R ERO COORDINATES. e T T : \
10 1 4012670240CCC968C3 Lo e ; Ry . ’ o L :
®, 15 1 +005C00-C14C00+01267C24CCCCI68C3 o |
20 2 1 +0055C0-014CC0+01892C240CCC968
40 21 ‘ ,
o 45 1 +C05CC0-014CC0+026170240CCCI68 o
ec 1 €20201-0250C0-014C00+G2617C200C0C812
€51 €203 =025C3C-C14C00+043173240000968 e
2 70 1 -025CC0-014600+4026170240600968 ,
71 2 1 030402-C2500C-014C00+401892024C0CC812
72 21 .
5 75 1 04C5C1+0055CG-C14CCG+037170240CCC968 . B - )
6 1 +004C%0-0140G0+0371703005C9
- 17 3 +004CC5-C14C00+4C41670 L e
C ' O
YYPE TWC CARDS ’
CNO CMPT DATA CR ANCHCR,RESTRAINT FLEX C CG-R STR [OC=A €03 CR
0 z E/ E/ E/ E/ E/ EX / / Y /1 [/ 2/ ] NV . O .
(Y -5 i
N 10 R
0 15 O
z0 . __+000186-007611+4018920 1 ‘
4C D +010657-008343+016920 1
T 45 ' o ’ S
€0
€5 e
0 10 - , . . i)
L 11 : -025000-004£00+4018920 1. 5
12 -C15C0C-014000+018920 1 _
@) 15 . . )
16 _ : e . - .
17 . : : 1 R R A P - ——
O ‘ : - - g : ' QO
TYPE THREE CARCS : . -
C€NOEXPAN E MU LOAC RHO PSI ULCAD F COS, ANK DELTA ANK ROT,RSNT MOVE . :
@) /_N_VV_ VvV VV / VWV N/ NX /X L XA XM T E e T e — -0
5 : : . e . 4 A :
10 2733 21202 -1 : o S A ' i
15 2793 21202 T -1 o . , :
© T 20 2793 - 21202 -1 e e T ' T _ SC)
40 . _ L . _ A
O s 45 2793 21202 ) -1 I ‘ S T e ) ) _A_XEERTW H®)
€0 2793 ‘ 14802 -1 L CARLY :
. s ~ _ N TEIUREREIR ;
(:\ 10 2793 , 21202 . -1 o ) T (0 =
.11 2793 21202 -1 - ' ' e 3 T
12 ) - ' Also Available O
o ] 15 2793 2__1_2.02 - _:1 ' coe i . L\mrmm{}nnmm mmmnﬂ :(_AD
16 2793 . . - I : '
: 7 2793 ) 16663 -1 ' R : ' : '
o S - S 8504020294 — UR o
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Yoo O _ RN NO. O T o | PIPING FLEXIBILITY ANALYSIS PROGRAM MEC=21/7094 T T TTTTTTTTBAGET U3 ofF 10 T
i N ° #« CATA CARD DISPLAY WITH DIAGNOSTIC.NOTES . ®a .
{ 2 ™ _CATE 00C)C'UQO  TIME 2516 HRS. MAIN STEAM SPHERE 1O YURBINE z ACC, PROBLEM NO. 012 L
\,I % e - “"‘." T N S T s rm s /= . <.
: D . ) 3
TYPE ONE CARCS o I R the 4 N o
. CNGARTTCTOBRFR CATA PT CGCROINATES DIAN THCK RAD SPECTAL COORDINATES P dtDlAGNOST[C NOTES
D XFY / YFT / IFT / N / NV/ VFY/ VXFT / YFT / . ZFT / VV': i . ’ _ A B
B0 I T +0C5LCC-C14000+0416723CCOCS : T ' ) o \
8s 2 1 +C05C00-0146C0+C4317C24CCCC968 3 . ,
2 15 21 ,
120 1 #¥005CCC-014000+0£650C24CCCL968 rie '
235 1 G€S5306G4+C05CC0-CLB8750+C6650024CCCC968C3 e
C 240 1 +008516-C08750+07C01624CCCCI68C3 TR A
245 1 +C160U16-C08750+070016240CCC568 %
250 1 1 +G16016-C08750+406751£3C0OCOSECO
7 255 1 +C1€C16-C08750+4C700163CCCCICCO ;
' 260 1 +026516-208750+4070016240C00968
265 2 1 +C26516-CGCB750+G6751€3C0CC9
D 2e6 21 3 e R Ty G
27100 1 +026516-008750+CT0C1&€3CCCC9
275 1 +C31766-C08750+4C70016240CCC0968
. O @)
. TYPE TKC CARCS o
L i CRNO CNMPT CATA CR ANCHCR,RESTRAINT FLEX € CG-R STR LOC-A COS CR.
N - e 7 E/ . E/ E/ £/ E/ EX / / XY/ /I 2/ 1 W 0 -
S Ly € : . Pk
Y ./ €5 - +CC0186-007611+4C43170 1 o
e O ~ 1c¢5 _ : _ +010657-008343+043170 1 C
, : 120
N ) 235 ‘
T 240 C
245 : : . ‘ :
; 250 +C16016+01C000+C67516 1 R A S : |
O 2ss c e L amEr e 4 e : o
: 2€0 . . A { . . S TN . ‘
A . T T 265 . +01CCCO-008750+067516 1 :
- PO 2¢6 +026516+01C000+4C67516 1 ) O
! 270 » - <
: 215 o ,
! ' Qo
_ TYPE THREE CARCS _ L o e ;
CNOEXPAN E MU LOAC RHO PSI ULOAC F COS, ANK DELTA ANK ROT,RSNT MOVE . . .. ! _
O /N VV_ VvV VV /7 VvV v/ VX _/ Y / Z /. Xt/ Y/ Z// el o O
€o 2793 . ) T — ‘ .
es 2793 21202 -1 ' e ‘ e
O " 165 " , e e . ‘ ®) o
L . 1 120 2793 - 21202 -1 : - R S — : |
e : 235 2793 21202 : -1 . _ Jgn : -
e O 240 _ 2793 21202 - 1 S e e - "““__:;_”__*anmTQWWDEQE 40 :
245 2793 21202 -1 ' , ' ' ) : ol
. . . 250 2793 . : _ . SR e - . (CNRD :
v T2ss 2793 - — e e ey
L L . 260 2793 : 53002 -1 . L e e
d : i 2&5 2793 ] _ ' : '5
— 2170 2793 L . " Aperture Card -
T S ! : 2175 21793 53002 -1 : ‘ e - P Cord ; -~
S 2f : — — R

oo T | 5508040284~ 44 _ -
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D _ RLN NO. 0 TPIFING FLEXIBILITY ANALYSIS PROGRAM MEC-2177094" " PAGE 4 OF 10
2 #s CATA CARD DISPLAY WITH DIAGNOSTIC NOTES- ow i :
~~° CATE 00C)O'UCO __TIME 2516 HRS. .. MAIN_STEAM SPHERE TO_ TURBINE Z- ACC 1moc 4127765 ___PROBLEM NO. 012 . o
g o
~ —— - - i e—
TYPE ONE CARCS . SRR
CNOARTTCTOBRFR CATA PT COCROTNATES DIAN THCK RAD SPECTAL CODRDINATES P DXAGNOSTIC NOTES
D o XFT / YET / IFET / N / NN/ VET/UVXFT_/_YET / ZFT / WV SRS eaiv o L o
2e0 11 T+031766-C08750+4C6751£3CCOCY _
265 _ 1 __%031766-C08750+9700163CCCCS. __ e
= 260 1 1 +038266-CNB750+070016240CCCI68
3C01 C4C7 _+032878-C07726+12425C24C0CC968
3¢s 1 +032678-C07726+C9300024C35CC96823
S 320 1 +C05CC0-014000+05300024CCOC968C3 e
325 3 1 +C05C00-014C0G+073500240CCC968
326 3 1 _ . _
o 327 31 N
330 1 +005CC0-C14C00+C06655C24C00G968
O ___TYPE _TWC_CARCS _ o
CNG CMPT CATA OR ANCHOR,RESTRAINT FLEX € CG-R STR LOC-A €GS CR
/ £/ E/ £/ E/ E/ EX / / XY/ 1/ L/t ] W R
O 2¢0 ' +C31766+010000+C67516 1
285 o ’
250 +038266-068750+06 1
O __3¢0 o - .
(N 365 -
V. 320 - ' ———
o~ 2325 +01C0C0~-014000+G735 1
326 +0065C06-01000040735 1
327 ~ +009000-014CC0+066572 1 | ..
330 o CERTEARRIRITERE IS Sy fr . B o
__YYPE _THREE CARCS L o —
O ~ CNOEXPAN E MU LCAC RKFC PSI ULOAC F COS, ANK DELTA ANK ROT,RSNT MOVE
. /__V NV VvV VV / VNV V/  NX /Y /T f XM NI 2/
ST 2793
285 27193 - :
T 250 2753 46802 - -1
__3co '
O 3¢5 2793
320 2793
325 2793
O 326 .
327 :
220 2793 21202 -1 o
'®) !
? T‘g& :
14
O ﬁggqgg{W“Tﬁga 4
N CARD g
L/ i -
: {
o> o - . Also Available Om «
’ Aperture Card
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~ TRUNNO. T T T PIPING FLEXIB(LYTY ANALYSTS PROGRAM: MEC= 21/7094 T —T TUpagE T sBE Tio T T T VL
i : ee WEIGHT LOADING EFFECTS -#® cigvnsnsidnd,s - 70 "0 - ! .
R ~~: CATE 000)G'UGD  TIME 2516 HRS. MAIN STEAM SPHERE TO_TURBINE . Z=AC 3150&?@727/65:~‘ PROBLEM NO. 012
o e _CSTE_000)C1Y00  TIME 291e WRS.  AATR2T -To_TusIN CC2150G4/27/6 ___PROBLEM NO. e
ol T - . ' ,
- ELEVENT IC ELEM ELEM  ELEMENT POINT CCORDINATES' LENGTH _ DIAM " - DISPLACEMENTS, INCHES
CRD-BR-ELF TYPE PCNT Xy FT. Ve FT.  Zs FT. FT. IN. “BELTA X  OELTA Y DELTA Z
S e e - [ i . e e - et e _
~7320-07-C10 TGNT BINP 5 0CO T T15T050 T 66500 T 70007 242000 0.968 —0.0611 20 611 =0.002
e — — : . BRRY ) -
S TT327-C7-0C9 RSNTENC 57CC0 -14.0006 73.500 —-0.000 6.000" -0.000 - )
T26=07=CC8 RSNT END 5600 =14.000  73.500 - — . =9.000 5.060  -0.000
- , Cr TR AR S M e e
3 i e o
——325=07=0CT RSNTENC 5TCC0  =14.000  13.500 <0.000 §.600  -0.000
= .——3—2'570'77-'0'0"6—7'(;'1\4‘T_EF\'—C 5.CC0 -14.0%0 73.500 16.500 24.000 0.968 _ e =0.000 0.000 ~6.000
—370=07=CC5 FENC ERC 50U =T4.CC0  9C.CC0  4.712 35000 0. ésé‘ 3 ooo 90 ooo —5.018 9.61%4  -0.005
~ yemeTSCCE TERTENG 7577 =I3.34T  93.000  22.575 24.000 O. 968 ‘ — —0.019 5.018  -0.001
| () TT3C5<07-CC3TRENCTENCT T 2979517 —8.385  93.000 4 YT 24 TO00 0 968 506 90.000 ~0.018 0.020 -0.002 \
N i 3TS=07=0CZ TGNT ENT T7BTE =7.7Z6 96:000 | 28,250 24.000 0. 968 TOTT 0 0TY 0,000 )
X ‘_‘ \._ . o . _
' S —1300=075CC1 ANKRENC 327878 =7.726 1242250 74,000 Cs 968 0005 =0 =
7 O —2$0=06=CTe RSNT BINP 387266 -8.7153 702018 . — —=0.01¢ 0.017  =0.000
. —Z%0=UG=0TE TGNT ENT TETZ66 =E. 750 T0.0T& | 6+500  2%.000 CIEE . . =0-010 0 0T7  =0.000
S e52065C1 T TONT ENG -3 ITTEE T TETT50T0TOTE 2500 30,000 9000 —=0.010 07017 =0.062"
| () T260=06=CTETRSNT ENCT 31TTEE T -E.7507  67-516] , —— . 0.010 07000 =0.062 -
. TZE0=0G=0T5 TGNT ERT TTEE——FTS0—&TSTEZI500 U000 9000 . 0-0T0 0 000 =0.062
. 0O e DELI T T e B o i
Y ——375206-014"TGNT ENC T T31I766  =8.7507 761016 57250 ZEI000T 0968 . .. =6T009 T 6.017 T T =0.062
. TT270506=C13TTGNTTENTT T 267516 =E:750 105016 2.5007 30.000 §Tﬁbo _1"w.'ﬁ/ —=0.009 0TO1E T <0.0937 St
i. ) : ) “-_'{-I:‘.‘._t: . PR -
TEE=06=UTZ RSNT ERD 36516 =8.750  67.516 _ — —5.000  -0.000  -0.093
O i . A o . : . Coe R e S R . ) o _
—2E5=06=011T RSNT ERC 36516 =8.750  67.516 A — 0-000 =0.000 =0.093
i O ~T265706=01CT TGNT ENC 7 261516 -8 T150 677516 37500 50,000 92000 . 62000 —9TH00 " T=0.093 T T T T
- , | | R R TI
S ET=UE=CC9 TCNT END 26,516 =8.750  70.016 10.500 24.000 0.968 _ =5.009 0.016  -0.093 RE
i V ! O s -N_ B . -_'; s . R . . A ] - o AEERTU - :
| —~ T TT255°06-008 TGNT ENC T TT1670167 8L 750" T705016 T 27500730500 9% 000 SeToge T 0.017 TTTto.086 T GARD I
CA i )= 250-06CCT RSNT ENOT T 161016 87750 677516 — — =0.619 0,000 "-0.086 S
"1 ’ : ZT0-0&—-C0C&6 TGNT ENC 16.016 -8.750 67.516 2.500 30.4000 9.000 . -0.019 0.000 ~-0.086
, =~ O : . — - R S B
i ! s 45-06—C05 TGNT END ~~"716.016 ~=8J750 ~770.016 6:257 ~24.000 '0.968 " , . -0.008 T0.017 -0.086 Also Availabie Om—
) t B _Aperture Card

~ - - T T 5504040894—5|
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:)f; RULIN NO. 0~ T/ P!PING FLEXISILITY- ANALYSIS pnocaiﬁ MEC— 1/709 — PAGE 6 OF 10 T
: es WEIGHT LOADING EFFECTS ®#vimidersi
~~t DATE 00C)O'UCD _ TIME 2516 HRS. MAIN STEAM SPHERE TO $URBINE Z=ACC 120654727765 ___PROBLEM NO. 012 i ] )
~ —x T TT oTm T . . . RN B L I RSN - -
~ _ ELEMENT IC ELEM.ELEM ROTATIONS, RACIANS RSNT FORCES, . MOMENTS » T.-LBS. STRESS '
. CRO-BR-ELN TYPE PCHT PHI X PHI Y PHI Z LOAT FX Y L MX MY MZ SE,PSI |
~ " 330207-C10 TGNT BINP <0.00017 0.00012 0.CCH26 -1733. X :‘“!;34585.,1-11675. -6693. TaETT T T 435 ;
C._”527507;009“h§NT‘ENE_“”I6TEOST1 .20013 £.00022 -41932. 56967 T ) T VS 0. 0. T T T )
. T 326-07-C08 RSNT ENC  -0.C0011 0.0C013 6.06022  —736. = 0. 9. 0.
¥ TT375-07-CC7 RSNT END  -9.09011 0.CC013 C.C0.22 22926. 73576 .. O 0. 0. T
2 T 325-07-CC6 TGNT ENC  -C.C0011 0.C0013 0.00022 226. ’;;A?5076. 5439, 4047, 262. T T T Ty
T 320-07-CC5 BENC ENG —-0.000C5 0.00006 ©.C0G12 77%6. 'm:;;icse; 1708.  4047. 205. .
~ ~336-07-GC4 TGNT ENC 6.€3002  0.€C00Z  9-CCE0% 226, ‘jfh 1113. 3592. 261. e
'(j’_ 3C5-07-CC3 BENC END 0.C0GC5 -0.C0C01 -0.C0001 226. '61;11209Q 1746. 63 136. T O
. S LS , .
3€5-07-002 TGNT ENC G.000C7 -0.C0006 —0.0GCO1 226, ';; —608. 1152. =293. 89.
?L\ 3C0-07-001 ANKR ENG  -0. =R =P 226- ';;;5227. —5336.  —293. 229, ree = O
~ T250-06-C19 RSWT BINP -0.C0055 -0.€0085 €.600CD =TEER =P . — . 0. ©- “ T T o
_ T25C-06-018 TGNT END  -C.00055 -0.C0085  0.C0GCO . .,..0 . ‘_;Bégé;f;_   ;0. 0. o- G.
~ T 7§5206=017 TGNT ENE  —C.CG055 —0.C0066 C.CCCGO 5. 4i:ﬁ;;§iéé.;:t; _-o. —45549. -0. 213, T T T
(O~ 280-06-C16 RSNT ENC -C.C0055 —0.CC066 ©.CC5C0, ~—1l6. =N ’-ibf;ﬁirfmibg; —o- | 0. 0. T o
+ —TE0-G6=515 TONT ENG =2.00055 —0.C0066 5-6C303 0. —T6. —5182. —5T %5549, =0. 212.
© 275-06-014 TGNT END  ~0.CC055 -0.G0065 0.CCI00 o —161llmf5182;>pu; =39, 45549, -0. 1410.
O~ 270-06-CL3 TGNT END -0.C0055 -0.€0032 C.GCLOO 0. ;151fﬁ_”1843.}i ,‘739. -63992. =83, 297. T
T 2€6-06-C12 RSNT ENC _ -0.G0055 -0.CC030 0.CC300 94. o~ 54;_ -'::o;.i_i' 0. 0. 0.
© 265-C6-Cl1 RSNT END  -0.00055 -0.C0G30 0.GCO00  326l.  -3261.. 57 _jo.v_;_A 6. 0. 0. ;R)
O ~ 265-06-010 TGNT-ENC  -0.C0055 -0.0C030 0.CCGO0O0 =331, v“_7a:;k4;1é;3.%?::  -0. -63992. -83. 297. T é(g
—3¢0-06-0C5 TGNT ENT —G.CC0sS5 -0.00028 C.0CGCO §3251; _;78.;T 1843.l;;:2196. ~55838. -83. 1728. T %
0 5T5-06-C08 TONT END <0.C0055 0C0035 —A.63000 Z3261. , 78;WA1-4835.. f! 196, —40134. 739. 186 ﬁﬁ?i]ﬁffﬂﬂﬁﬁﬁ(a
et - ‘ R i : cAm |l
\L/ 250-06-0C7 RSNT END.  -C.00055 0.0C036 -C.0CO0C  -977. 0. -977.::*_Vﬁfo. 0. 0. 0. R F e}
5 c5-06=00& TGNT ENO  =0.00055 0-C0036 —0-0CC00 —3251. —g95——4835- 0. -46288. 739. 224. -
O e . A ; : . e Allso Avatlable Ol : O,
245-06-005 TGNT ENC  -0.00055 0.C0038 -0.C0C00 -3261. =899,  -4835. -2247. =-40134. 739. 1244. Aperture Card |-
" : e - | 7 - L_
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S RULN'NO.T O T T o PIPING FLEXIBILITY ANALYSIS PROGRAM M T PEGE T OF 10 T T = '“JT
B os WEIGHT LOADING EFFECTS aw..ind ‘
7>t _DATE 000)C1UCO_ TIME 2516 HRS. _MAIN STEAM_SPHERE TO TURBINE.Z=ACCH1.0 PROBLEM NO. 012
D ' RE_TO_TURSINE ;L AC e .NO. 012 _
: T
~~ . ) ]
ELEMENT IC ELEM ELEM  ELEMENT POINT COORDINATES ¥ LENGTH  DIAM " THCK DISPLACEMENTS, INCHES
CRO=BR=ELF TYPE PCNT X, FT. Y, FT. 4, FT,  FI. TN, IN. DEG. DELTA X DELTA Y DELTA Z
”~~ B . R . N el . .
—— - I, e - ety = e e o o e N O S VRO U
¥ T246-06-004  BENC END 97759 =B.7507 TT70.516 7 TT203567 7247000704968 45,060 7 TE0.008" T T 0.017 7 T=0.050
~ TT240506=C03TGNT END TTE¥TTTEL TS0 697137 T 0T7307 24,00 0.968 — =0.014 67010 =07036 >
7I5=06-CCZ BENC END 7oT2T —8.750 68,821 . 4.712 24.000 0-.968 3,000 90.000.  =0.017 0.006  -0.033
T TT225506=C01 TGNT ERT 5LC00 11,750  66.500 2.250 242060 0.968 ' — =0.018 =§.311  -0.008 - o7
O TT235=06=0C1 IGNT BGIN  5.0G0  -14.006 _ 66.500 7.250 24,000 0.968 . -0.011 —0.011 -0.002 = T >
TZ0-C5-CC8 TGNT BINP 5000 =T4.000 _ _66.5CC  23.330 24.000 0.968 =0.011  -0.0I1  -0.002
~ ————————e o — N TS PR
/ e — - L R i X (%
= TT105705=6C7 RSNTERD 5.¢C0 =14.0C0  43.170 T =0.000  -0.000  -0.005
O T es5=05-CCE RSNT ERD 570C0 14,000 43.170 ~ T —=0.000  -0.000  -0.005 O
F5=05=C05 TGNT ERC 5T =T4.000  43.170 [.500 247000 0.960 —=5.000  -0.000  =0.005
o | | T s T | 0
7 NTe0=05=CCATGNT ERE 5TCC0 14,060 41675 1.000 30.0G0 9.C00 T 0.001 0.001  -0.005
N . . E e AT . : -
) T 77-05-CC3 CHPT ENC 4.0C0 . -14.000 41.670 4.500 J — 0.001 -0.000  -0.005 C
76=05=CC2 TGNT ENC 4 TCIU=T4T050 37170 .. I.060 30.030 9000, = ... 0.002 0.002  =0.005
T TTT5T05=COTTTGNTTENT 5TOCO T =T4.060  37.170  T1.000  24.000 ' 0.002 0.604  -0.005 -
© TT15=05=G6T TGNTTBGIN  5.C00 =—14.C00 - 26,170 ; 11.000 25,000 0.002 0.004 ~0.006 Q
T£=0%=0CT RSNT EINP =25.0C0 -14.0C0  18.920 - B =5.000  =0.900  =0.001
0 B _ 5 . LN~ _ e e
TT=04=C52 RSNT ENG T =25.0C0  —14.060  1[8.920 _ — =0.600  -0.000  =0.001
O TTIIT04=GOT TENT ENG T 25 ECH S14:000  18.920  7.250 24.0C0 0817 _ TT=0.000  -0.000  =0.001 T o
TI=04=CCT TeAT BGTN =25.CC0 =14.00C 26.170  7:250 24.000 0.812 . 0.002Z  -0.000  -0.001
O i s o _ ' B _: B - L O
J0=03ITCCT TORT BING  =25.000 =14.050  26-170  17.C00 24.600 0.968 0,002 <0.600 =0.001 :
O T TE5T03ZCOT ANKR ENGT 251000 S14.000  43:170 75050 €968 07000 0% = P i
v . . . A S . :
£0-02-CO1 TCNT BITP  =25.CC0 =14.000 26.170  30.000 20.060 0.812 0.002  -0.000  -0.001 ;
¢ : ‘ S S L — oo . L0
—g0=02<CC1 TGNT BGIN ~ ~7"51€CO 147000 7267170 307000 20,006 0:Bt27 07002 0.004 ~ =0.006 TQ%WFEEQ =
s T O L L _ - o APERLLSET
. 45-01<CC9 "TGNT BINP 5.0C0 T 147000 TZETIT0 T 7S250 247000 0L96E 0.002 0.604 "7 <0.006 = CARD 0
| €0 —1h.C00 26.11C i G ;
ZU=UT=008 RSNT ENT 57000 =14.000  [8.920 _ 5-000 5-000  =0.006 E
b * e - l 4
—20=01=C07 RSNT ENC ~ 7 7570C0 ~=14.0007 187920 - 67006 0.000" =0.006 ~ Also Availabie v |
: ' e - - _Aperture Card .
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) i’ RLN NO. B -3 § -0 § 16 FLEX!BILITY ANALYSTS pRocRAM MEC 21/7094 ~ " TpAGE" 8 OF 10 c‘
= *s WEIGHT LOACING EFFECTS ®®.uif: vy
~~e CATE 00C)C'UCT _TIME 2516 HRS. MAIN STEAM_SPHERE | TO TURDINE: Z<ACC¥1:0G%4/27/65 _ _PROBLEM NO. 012 . e
ELEMENT 10 ELEM ELEM ROTATIONS, RADTANS RSNT FORCES) {7 MOMENTS, . FT.-LBS. STRESS )
. CRO-BR-ELF TYPE PCNT PHI X PHL Y PHT Z LoAD FX o MK MY MZ SEsPSI R
Y TT340-06-304 BENC ENC T T=0.€0053 0.C0CS4 0.cCCOL -3261. ?’_._}227;7’. T4902.77 S4ges.T T T 4T15. ) ’
~ T 740-06-C63 TGNT ENC~  -9.00055 0.CCC52 0.06608 3351 ' A_ﬁ,.__:lzus"7’.~ 5466, T =6792. 7 539, - o
2357067002 BENC ENC  -0.00054 0.C0051 €.CCO09 -3261. —ééé:'.:f'_-7212. ) -994. 8456. —1256. 673. .
Y S T335-06-CC1 TGNT ENG  -C.00026 0.06018 C€.00027 -3261. —899.:_,: ~§410. -_,:-23011. 17760,  ~621. 1657, o
C 7 235-06-CO0L TGNT BGIN, ccol7 0.€0012 9.00326 -3261. ; ‘E_i‘-‘8983.‘.:A__—42578. 17760. 7959. 1449, o i
T T2c-05-C08 TGNT BINP -C.CO0IT 0.00012 C.CCO26 _ -1528. };‘,25522.:?‘-'30903.: 24453,  3912. 1226. ‘
~ —5-05=0¢7 RSNT ENC  0.C00G7 —0.00005 0.00013  3887. 2749, - ff" o O . 0. 0. ———mm e = O
O 5-05-CC6 RSNT ENC C.C00C7 -0.CC0C5 0.06013  -538. 32‘2_4; o 0T _ 0. 0. AN ¢ I
£5-05-G05 TGNT END 5 ETEIT 5. C0005 0.0C013 I54%- 19557'.'?'.:, ‘l..206l.4 ~—TT300- 3912. 524. .
O : . IR . L .. 0
O 80-05-C04 TGNT ENC 6.00005 —o.cT:cia“ o.\ooo12 151T4. 477 ._13:2_9?.%:_: 11345..' ‘_—888.-1_'.-.-4 3912, 69. S
O 77-05-003 CPPT ENC 0.C0CC05 -0.CC003 0.06C012 1544. 477, .. 19205, 11345.__.‘-28089. 4389, - 0. o
. 76-05-CC2 TGNT ENC G.CC005 -0.0G0C3  0.CC012 .. 15.{.4;. 47'7 “210209.';_‘_',' 9199 _—_}2}135_. 5389, 109. :
" T5-05-GGT TGNT ENG 0.C0035 —-0.00C03 0.CCO12 T5%%- T 10209.: ‘.9199. -10930. 3912, 458. B e
@) 75-05-001 TGNT BGIN ~-0.00003 0.C0000 0.0C006 15%%- “J 7416.“"”_&3953.' —§058. 3912, 255, T T 7T T n
' T7-04=CC3 RSNT BINP 0.C00C0  0.C0COT —G-06001 533. 533. 7. 3 0. 0. .
© 71-04-602 RSNT ENC.  0.0CC36 0.C0COL —€.00001 . 66, T 0. 5. 0. A
O 71-04-CO1 TGNT END C.000C0 0.C0COL -C.CCOO1 533, . :"-o..' 0. -0. 0. )
71-04-G01 JGNT BGIN -0.0CCCC 0.06003 -0.00001 ‘ ' 5530 66 | 475, -30864. -0. 141. .
© 70-03-CC2 TONT EINP —0.00C36 0.C0003 -0.€0001 . 852, ., -14 " .106. 8838. ~-275. 274, T i "'":k';
0 ’ 65-03-001 ANKR END  -C. -0. -J. 852. —14 —136 -5642. ~275. 175. TI& T "EQ
£0-02-0C1 TGNT BINP -0.0CCCO  0.COCO3 -C.00001 =319. ' ao.;?i: ~ 369. -12702. 275. 676. APERTMM
©: €0-02-CC1 JGNT EGIN =-G.C00a3 0-€C000 0.CG006 -319. _‘8'0:-._1..‘;._ =767 —369. -13132. -z2118. 708. —CARD O
Os 45-01-0C9 TGNT BINP -0.00303 0.CCCOO 0.0C006 1578- 558:_, G737e -4314. =7057. 1794, T 262. & - O
“—%G6-01-008 RSNT ERG =0.CC005 0.CCC02 0.0C004 -1430.  -1011. STINE —3. . 0. 0. 0.
O: — e e ez 2 s e i e S o ‘ ' I Also Available (Dm : O
’ 20-01-C07 RSNT ENO  -0.00Q065 0.00C02 C.00004 723, ~435, 578. . 0. 0. 0. 0. Aperture Card o
) : ¢
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O . RLN NO. a PTPING FLEX!BILXTY ANALYSIS PROGRAM HEC 21/7094 PAGE 9 OF 10 . )
2 se WEIGHY LOADING EFFECTS s, Gk peat  T ’

"~y TATE 000)C'UGO_ _TIME 2516 MRS, MAIN_STEAM_SPHERE_TO JURBINE ZEACCE1N0G 4727765 PROBLEM NO. 012 | -
ELEMENT 10 ELEM ELEM  ELEMENT POINT CCORCINATES' ULENGTH DIAM  THCK it DISPLACEMENTS, INCHES
CRO-BR-ELF TYPE PCNT X, FT. Y. FT. 2, FT. — FT. (N TN FT. . DEG —— DELTA X DELTA Y DELTA 2
—202012CC6 TGNT ENC 7 5.CCOTZ147080 1879207 T 31256 24,000 01968 — 57060 " T0L660 T =owo0s T T T T
o —15501=C05 BENC END ~ —  5.0C0 -14.000 15.670 ~ "4.712 ;r.OOO-'O 968 .‘90.00-0 " -0.001 TIgld02  =o.006 T T T T T T
15=01=C0%4 TGNT END 3.591 -11.175 12.670 5886 25,000 0.988 — =6.001.  -0.004  -0.007
S T16-01-C03 BENC ENC 1,669  =2.825  12.670 5717 24.000 0.968 . 3.000 90.000  -0.000 =0.503  =0.002
/S TTTI0-01=CC2 TGNT ENT T -C. SR 91670 9.670 24.G00  0.968 . T -0.000  -0.901  -0.000 3
5=0I-C01 ANKR END =5 =7- =Cc. 24000 0.968 ~06.000 _ -0. =0.
93 ' : . i r ~ C
'®) C
O C
(Y
) C
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. D . RUN NO. O PAGE 10 OF 10 b
. e .
1 * "< - . u R R T L e T - - . ’
AU .= CATE 000)C'UCO__ TIME 2516 HRS. Zhcci1.oct4s27/65 ot PROBLEM NO. 012 L )
. .-‘r ) . . 3! R : : S T T
~ T N ; ' , _ - ~ - - ,
ELEVENT IC ELEM ELEM ROTATIONS, RACTANS v RSNT ~° - "+ FORCES, .. MOMENTS, .  FT.-LBS. STRESS
- T CRD=BR—ELM TYPE PCNT PHI X PHI ¥ PHI Z  LOAD FX T MX MY HZ SEsPS1
S TTT30Z015666 TTOGNT ENE T TSC.00005  0.00C02  0.00004 -219. ] 572 1844. 1194,  80. B ) '
~ TT15-01=¢C5 BENC END  -£.CC0G5 0.00062 0.C0CO3 =719 T -130.,  1i32. 1794. 95. T T -
[5-61=C04 TGNT ENC  0.00001 0.CCO0L -n.C0001 219 4181,  -839.  1300. 300.
T ST T16-01-C03 BENC END 0.00006 0.CC0002 -0.C0001 219 =2000. ~61. -159. 131.
~ T 10-01-002 TGNT ENO  0.C0002 0.C00CO -C.C0001 ) ~219+ 2783, 1123. =653, 205. T )
5-01-CG1 ANKR ENC  -0. -0. -0. <219 1586 -995. -653. 61.
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. . PROJECT = SoN&S - N2 | SUBJECT " MAIN-STEAM LiNEew: . SHEET__L__OF _.\__. -
__> {AODITIONAL INFNRMATION ON ISOME THEC AND DETAIL SHEET) ‘ . :
" . T R s —_— : .o ) . -1 CCNVENTION ~ ~ =113 ) .
o : <, . [} F‘L\URﬁ-\ .. . .. . — BYU(‘.’. DATE
) "'.t; . ) . -“ - . d - g LS - - '
' . A e S t AREA(S) . :
Al 4 e o0 - OMy ol REFERENCE:OWGS.2 ) -y
- ' wecn. .+ cvie, | Pal -
TUZKBINE - - g, i !
) ‘}) "XC\A i .
' : Fz Fx ' ._
. . . : | ] MAXIMUM STRESS %
TYPE PT. st
THERM'L 2 V2,898
o N WEIGHT - | 12 ! Z,L81.
sesssue P vy b 2,819, .o
e e
c g
q ‘ .
2
A
5_‘; ° .
- - ". ] N
\ (o] . ’ LS
i ZONITAIN AAE AT . l .
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i _ ) N ) © Also Avaflable Om -
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_ S . _ . Joo : O S B o . Sa==77,500: L83 flur | . e
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AR S - ) oy o
e STRESS, MOMENTS_AND. FORCES ON"MEﬁBERV e . i Do -
MEMBER STRESS HX PHY L MZ .. FY . FZ A K
START/END _(PSIY . LFT-LBSY___ . (FT LBS) (FT LBS)~ Les) (LBS) z;yﬁ. Sy
, : T i - . : St id
: 1 4421.16 41.13 Liiallzﬁ" : -1&7 47 07 82“ - 17,33 1707.38 ikfir e
5C82.56 41,13 -167Q0.64 169,48 - worwnin2107.82. 17.33 1797.38 O ey
1760 T 41,13 -16700.64____ 169,48 2107.82 17.33____ __1707.38 N e Y
47.34 -12.42 -10187.49 . 169.48 107482 2 .. - 17433 1707.38 o k
o _ 3 4T7.34 -12.42_ _ -10187.49 169.48 107.82 .00 " 17.33_ . _-350.62 i
~ i 17.66 41.13 -16700.64 169,48 42107082 17.33_ -356.62 ;
4 5C82.56 41,13 -16700.64 169.48 ~2107.82 17.33 -350.62_ §
4207 37 41,13 -13822.C5 311.75 42107482 17.33 -350.62 .
o 5 - 07.37 41,13 -13822.05__ '311.75 °2107.82 ¢ 17.33_ .+ =350.62__ . s |
3405.30 19.47 -11187.28 311.75 . 2107.82 . . 17.33 -350.62 !
e - I 1 3405.80 19.47  =-11187.28___ . 311.75 2107.82_ 7.0 -350.62__ . o o
e 6217.96 -85.69 20429.97 311.75 ;v 7.01 -350.62 R
7 6217.96 _—85.69 _20429.97 311.75 7.01 2963.93 5
. 16641.03 -199.562 54681.98 311.75 . T1.01 2963.93 I
~ .8 ._leb4al.C3 -199.,62 . . 54681.98_° __ 311.75 o T.01 0 2963.93 R
' ' © 15513.61 -199.62 50977.07 ° 320.51 -, , - 7.01 2963.93 . -, Lk .
9 15513.61 -199.62_ . _“50977.07“-_"_,__;320.51_;;;___; -15.91 . 2963.93 . T
oo ) T23497.52 ) -199.62 -77212.85 =367.77 . 2107.82 —15.91 2963.93, kI ,
13 358,74 -199.62  __ -7171212.85 -367.77 ..1492.71 -15.91 2963.93 2 N
373.86 -234.31 -80466.96 -367.77 . . . —=15.91 ~ 2963.93 [ ‘
. 11 373.86 % =234.31__ . -—B1466.96 =-367.7T =15.91 _ -2856.07)_ e N
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L 12 [23497.52_ 3 . - —-199.62 _ ~ -7¥r212.85_ = =361.77 -15.91 ___=2856.07_ "' - " S R
14666442 -199.62 49168.29 =1071.98 055014920710 o . =15.91 -2856.07 k] _
13 14566442 =199.62 49168.29 '-1071.98 ° -15.91 ~-2256.G7 » :
2163.85 -649.20 1999.20 -1071.98 . =15.91 -2256.07 3 o
s 14 2163.85  =649.20__ _6999.20 -1071.97 686.77 . -2856.07 R -
- 1873.59 -216.53 T 6058.79 -1071.97 686,77 - =2356.07 D =
15 _1873.59 -216.53 6058.79 _____ =1071.97 686.77_ -4068.07_ 3 et 0
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19 49.51_  -1718.00 ___ _ -840G3.71 6325.15 T1492.71 686.77 1645.73 o A
46487 -829.31 -8403.71 5519.08 1492.TL 685.77 1645.73 o ;.
4 lec . 46487 ~ =829.31 _ -8403.71  5519.08 $1492.71 0 686,77 993.73 B S _i} p
T 49.28 -1365.92 -8433.71 ~ 6325.15 - 1492.71 686.77 993.73 R ‘
21 . 3227.70 -1365.92 -84C3.71 _  6325.15_ 1492.71 686.77__ 993,73 _ - _ L '
- _ 3465424 -4724,69 ~5044.94 9049.21 L 1492.71 686.77 993.73 AT
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41-09-C02 TGNT END  =41.000  2.000° ~48.390  ° 5;997"f?;ocb'50 200 - 20.043 - T =0.03L
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39-08-CC3 TGNT BINP  =40.500 . 2.0600 . 47.500 joia9b_">§6004 9. aoo T oo.04s  =05.037
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13-03-0608
13-03-007
12-C3-0606

11-03-005%

- 11-23-004

10-03-C03
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