
E
- 4

$
@

ABB i
ASEA BROWN DOVERI -a

_4

$
August 31, 1992 m-
LD-92-095 K

i

Docket No. 52-002

Document Control Desk 3
U.S. Nuclear Regulatory Commission C

Washington, DC 11 555

Subject: System 80+ Distribution Systems Design Detail -

Reference: ABB-CE . Letter LD-92-038, CESSAR-DC Submittal
Schedule Update, March 25, 1992

d
Dear Sir: {
Based on meetings held with your staff on November 26, 1991,

Iand February 26, 1992, ABB-CE- committed (Reference) to '

providing a greater leve? of detail for the design of System
. j

80+ distribution systems (piping, 'HVAC duct work, and I t
-

electrical cable trays). This information is provided by
Enclosures I, II, and III.

i

bEnclosure I is an engineering report containing sample analyses |
'

for piping, HVAC duct work' electrical cable tray and pipe i l,

break and LBB evaluations for preliminary designs of piping 61
systems. Enclosure II~is a sample System 80+ piping-analysis 3specification, to which the sample piping analyces of Enclosure H
I is compared. Enclosure III consists of piping Design I
Acceptance Criteria along with supporting documentation, namely
the piping portions of the previously-transmitted draft -2
Distribution Systems Design Guide and preliminary / sample piping j
analyses of the Enclosura I report. 3

a
j.The Design Acceptance criteria will be resubmitted in a

modified form when ABB-CE provides the complete System 80+ 2

ITAAC nckage. This will allow us to take into account-NRC b
comme e, on the pilot ITAAC paci .ge submitted August 10, 1992, h

The Ess evaluations for the main coolant loop and main steam
line'are complete and are presented in Enclosures I and III, "

'The LBB methodology for the surge line, shutdown cooling line ]k ~

& 1
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!

and direct vessel injection line are also presented, but
results are not expected until October 1992. ABB-CE requests
a meeting with NRC staff for the last week of October to
discuss those results as well as the analyses currently being
transmitted.

If you have any questions or comments on the enclosed material,
please contact me or Stan Ritterbusch at (203) 285-5206.

Very truly yours,

COMBUSTION ENGINEERING, INC.

,,y' -| /h4<w ,

C. B. Brinkman
Acting Director
Nuclear Systems Licensing

/lv

Enclosures: As Stated

cc: T. Wambach (NRC)
J. Trotter (EPRI)

_ _ _ _ _ _ _ __ _ _ _ __ _ _ _ _ _ _ _ _ . _ _ _ _ _ . _ |
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ABSTRACT

Thin report provides det,21ed analyses and - results of specific
distribution systems (piping, HVAC ductwork and electric cable
tray / conduit) applicable to the system 80+ design. Some analyses
are for sample distribution systems; piping analyses- and
evaluations associated with leak-before-break (LBB) are- for

2

detailed preliminary. piping routing and design. This report is
,

intended to provide additional level of detail _ regarding
distribution systems in order to demonstrate that the final
distribution system designs will be in compliance with design;

acceptance criteria.
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i
j- PURPOSE

{ The purpose of this report is; to provide ._ detailed ~information'

'

pertaining to analysis and. evaluation of System-80+ distribution-
systems (piping, HVAC ductwork and electrical cable tray) to

! demonstrate that the final distribution system designs will-be in,
,

| compliance with design acceptance criteria.
! 1

| SCOPE
F

Detailed preliminary analyses and LBB evaluations of all System 80+7 >

| piping systems incorporating LBB are presented.- Sample-analyses

i and results for ASME Class l' and- Class 2/3 piping systems,
'

postulated pipe breaks, HVAC ductwork and electrical _ cable trays'

are presented.
>

:
i
i

; DACKGROUND

h Following submittal of CESSAR-DC,_th? the NRC staf f" indicated that -
! a greater level of detail pertaining to piping design ~ was necessary
; for them . -to - complete their certification review. - The ' staff-

indicated that this -level of detail was particular ly necessary for'

! leak-before-break - (LBB) evaluations, . Which thei st.aff was . required '
by GDC-4 to review on a: case-by-case basis..

'

Following initial' review and comment-of the CESSAR-DC submittal,-

i meetings-between the NRC staff-and ABB-CE--were: held November 26,
F 1991 and February-26, 1992 to. discuss: level.of-detail 1for piplag
; cesign and the use of design : acceptance criteriai -(DAC) . ' -The

meetings resulted in a -. committment _ by ; ABB-CE to - provide ithe -
; following additional level of detail to . support the _ -System - 80t

| certification effort:

o A Distribution Systems. Design Guide ,
.

4

i o Design Acceptance Critaria (DAC) for' piping design..
o Preliminary detailed routing,idesign and LBB. evaluation of

each System.80+ piping system incorporating LBB. -l
.

i o - A sample piping analysis specification-for ASME, Class.1 and
Class 2/3: piping systems,

o Sample analyses, demonstrating compliance with the-guidelines ]of the design guide for ASME Classi1;and 2/3--piping,1HVAC
.

ductwork and electrical-cable-tray.- I
.

o- - A sample postulated pipe breakianalysis.-

This report contains the preliminary _ detailed routing andJdesign
and LBB evaluations of the piping systems incorporating LBB and the-

|

>-
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sample analyses of Class- 1 and 2/3 piping, IP/AC ductwork,
electrical cable tray, and postulated pipe break. The Distribution
Systems Design Guide and DAC are provided in separate documents.

DESCRIPTIONS

The sample analyses and LBB evaluations are contained in the
appendices of this report. A brief description of these analyses
and evaluations follow.

~

LEAK-BEFORE-BREAK EVALUATIONS

The System 80+ design incorporates leak-before-break LBB technology
for five piping systems inside containment in order to eliminate
the dynamic ef fects of postulated pipe breaLe a those systems from
the design basis. The five piping systems :

1. Main Coolant Loop (hot leg and cold leg pipes)
2. Main Steam Line (main run inside containment)
3. Surge Line
4. Shutdown Cooling Line (main run inside containment)
5. Direct Vessel Injection (main run inside containment)

LBB evaluations have historically been performed on as-built piping
systems, for which final detailed information on design, routing,
components and material is available. The type of detail necessary
to perform final LBB evaluations is not available at the design
certification stage. In order to support the NRC staff's safety
. evaluation, an LBB evaluation is presented for the preliminary
design of each piping system listed above. The evaluations utilize
best presently available information and- use methodologies
described in the Distribution- Systems Design Guide. The Design-

Guide, which is currently under review by the NRC staff, has.been
presented as a separate document.

Each LBB evaluation is performed on the preliminary routing and
design of a specific piping system. To accomplish these piping->

specific LBB evaluations, a range of acce'ptable piping design
parameters is . establ.i shed for LBB for each piping system using
methods described in the Design Guide, and response loads from
preliminary piping analyses described below are compared to--those
acceptance criteria.

_.

_ _ . _ _ _
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LBB acceptance criteria are established for each piping system in
terms of curves for leakage crack length "a" and length "2a",_
relating the normal operation load which determines the leakage
crack length to a corresponding maximum design-load (eg. , pipe load
due to SSE or thermal stratification) necessary to maintain crack
stability. By comparison of final calculated piping loads to the p
acceptance criteria, the final design of each piping system listed
above is qualified for LBB. LBB methods generic to all piping
system 3 incoroporating LBB are presented in Appendix E.

Routing, design and seismic analysis of the main coolant loop has
previously been performed as part of the CESSAR-DC submittals, and
this work is used to support the LBB of that piping system.
Preliminary routing, design and analysis of the other four piping
systems are presented in accordance with the guidelines and
methodologies of the Design Guide. Specifically, the preliminary
piping analyses and associated LBB evaluaticas presented are as
follows:

Main Coolant Loon (MCL)

The System 80+ MCL has been designed and aeismically analyzed for
CESSAR-DC. Seismic piping loads on the MCL hot leg and cold. leg
piping are extracted from the seismic analysis results, and
maximized Safe Shutdown Earthquake (SSE) loads are established for
use in the LBB evaluation. Normal operation loads for the
prelin.hary LBB evaluation of the System 80+ MCL are conservatively
establ._aed from loads from prior ABB-CE reactor coolant system
designs. The LBB evaluation-of the MCL is presented in Appendix
F.

Syroe Line (SL)

Thermal and seismic interface movements and sefsmic response
spectra.at the hot leg and pressurizer surge nozzles and building.
supports are established from System 80+ analyses 'of the RCS,
pressurizer and reactor building. The anchors are the-hot leg and
pressurizer nozzles.

Design parameters affecting critical thermal stratification are
established. Routing and support definition of the surge line are
presented in Appendix A. Gravity, thermal, seimsic- and - normat
operation and critical thermal stratification analysis results are
also presented in Appendix A. The LBB evaluation of the surge line
is presented in Appendix G.

.. . ..

- _ _ - _ _ _ _ - _
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Main Steam Line (MSL).4

Thermal and seismic interface movaments and seismic response
spectra at the steam generator nozzle and reaccor building supports
and penetration are established from System 80+ analyses of the RCS
and reactor building. Routing and support definition of the MSL
inside containment are presented in Appendix B. Gravity, thermal
and seismic analysis results are presented in Appendix B, which
also contains steam hammer analysis results. The LBB evaluation of
the MSL is presented in Appendix H.

Shutdown Cooline Line (SC)

Thermal and seismic interface movements at the-hot leg nozzle and
reactor building anchors and supports are established from System
80+ analyses of the RCS and reactor building. Routing and_ support
definition of the shutdown cooling line inside containment, from
the hot leg nozzle to the first anchor, are presented in Appendix
C. _ Gravity, thermal and seismic analyses resulvs are also
presented in Appendix C. LBB evaluation is not performed'beyond
the se cond normally closed valve of the shutdown cooling line,

i because that portion of the line is not pressurized and pipe breaks
are, not required to be postulated there. The LBB evaluation of the
ehutdown cooling line is presented in Appendix I.

Direct Vessel Iniection (DVI)

Thermal and seismic interface movements and seismic response
spectra at the reactor vessel nozzle and reactor building supports
and anchors are established from System 80+ analyses of the RCS and

,

| building. Routing and support definition of the DVI line inside
I containment, from the reactor vessel nozzle to the first anchor,

are presented in Appendix D. Gravity, thermal and seismic analyses
results are also presented in Appendix D. The LBB evaluation of
the DVI line is presented in Appendix J.

I'
i

SAMPLE CALCULATIONS

SAMPLE ASME CLASS 1 PIPING ANALYSIS

For a selected Class 1 piping system, _the results of a full piping
analysis is presented in Appendix K, including analyses due to

9 -- y wJ%mw- y w +4y,9- g-e w -Wy- -+y,*- 7- m N y- ---- g g
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gravity and thermal loads, seismic excitations and vibratory motion,

| due to a pipe break in.another piping system. Tae Class 1. piping
j system selected for. the sample _ analysis is the System 80+
; preliminary shutdown cooling line. Sample RCS response motions due
; to a feedwater economizer break from a prior ABB-CE design are used
! as input to this analysis. Demonstration of coupliance of

analytical results to sample analysis specification is presented.'

Sample analysis specifications for the Class 1 piping system are:
provided in a separate document.i

f SAMPLE ASME CLASS 2/3 PIPLNG ANALYSIS AND SAMPLE PIPE BREAK
i ANALYSIS
.

For a selected Class 2/3 piping system, the ruaults of a full
piping analysis is presented in Appendix L, including analyses due

| to gravity and thermal. loads, seismic excitations and vibratory
motion due to a pipe break. The Class 2/3 piping system selected

,

for the sample analysi' is the System 80+ preliminary feedwater.

economizer line.

'

Thermal and seismic interface movements and seismic response
spectra at the steam generator nozzle and reactor building supports;

~

and anchors are established from System 80+ analyses of the RCS and
i reactor building. Routing, support definition and results of the

gravity, thermal and seismic analyses of the feeuwater economizer
| line are presented in Appendix L. Demonstration of compliance of

analytical results to sample analysis specification-1.s presented.,

A sample analysis specification for the Class 2/3 piping system is'

provided in a separate document.

In order to demonstrate how the System 80+ design mitigates the
dynamic effects of postulated pipe breaks for piping systems where-4

LBB is not incorporated a sanple pipe break analysis for pipe,,
'

breaks in the feedwater economizer line is presented in Appendix:L.
Results of a postulated pipe break location analysis and the design

'

criteria for possible jet shields and pipe whip restraints are also
i presented in Appendix h.

:

SAMPLE HVAC DUCTWORK ANALYSIS

A sample routing of HVAC ductwork, established using guidelines of
the Distribution Systems Design Guide, is-presented in Appendix M.
Results of the sample gravity -and . seismic analyses are also
presented in Appendix M. ' Appropriate thermal and seismic inputs4

*

to the analysis from System 80+ containment design analyses are
utilized.4

.
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SAMPLE CABLE TRAY ANALYSIS
4

:

: A sample routing of electrical . cable - tray, est:;blished using
guidelines of the Distribution Systems Design Guids,-is presented-

in Appendix N. Results of the sample gravity-and seismic analyses4

are also presented in Appendix N. Appropriate thermal and seismic
; inputs to the analysis from System 80+ containment design analyses

are util.ized.'
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APPENDIX A

SURGE LINE - PRELIMINARY ROUTING AND LOADS ANALYSIS

Purpose

This appendix reports the results of a preliminary stress analysis
of the System 80+ surge line in the Reactor Building to provide
applicable forces and moments for the Leak-Before-Break (LBB)
evaluation. The piping included in the model is represented in the
isometric sketch that follows. The analysis model originates at
the hot leg nozzle and terminates at the Pressurizer nozzle.
Anchors are modelled at these locations. All applicable design
conditions, loadings, codes, and regulatory requirements are
defined in the System 80+ Certification Program Draft Distribution
Systems Design Guide, Reference 2.

The types of analysis results required for the LBB evaluation are
shown ' on the following page. Other results in the detailed
analysis include pipe displacements, stresses, support / restraint
loads, and nozzle loads (anchor loads) . Since the analysis is
preliminary and design information is not available for allowable
nozzle loads, it is not within the scope of the calculation to
evaluate those loads.

A code compliance check is performed to verify that pipe stresses
are within the ASME allowables for the pipe as modelled. As
additional design information becomes available, it will be
included in a final analysis.

Method

The piping is modelled as a three dimensional framework for
analysis. Static analysis is performed-by the Direct Stiffness
Method and a simple Lumped Mass Idealization is used to determine
mode shapes and frequencies for the dynamic analysis. This piping
is analyzed using the SUPERPIPE computer program.

|

I

l

1,

1
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_ - .

.

References and Design Inputs'

1. ASME Boiler and Pressure Vessel Code, Section III, 1989.
)

] 2. Draft Distribution Systems Design Guide.

) 3. ABB-CE Letter dated 4/21/S2 to R.W. Bonsall enclosing
~ Preliminary Thermal Movements and SSE Seismic Anchor
j Movements.

! 4. ABB-Impell memo dated 5/21/92 to ABB-CE, Attn: R.A.
Matzie enclosing System 80+ N-411 Spectra and SAM.

$ 5. System 80+ Nuclear Island Detailed Arrangement Drawings.

6. System 80+ Reactor Coolant System Piping and
3

| Instrumentation Diagram.

_

Results

Forces and moments results for the load' cases listed below are
provided for the Leak-Before-Break evaluation shown in Appendix G.

1. Gravity - Fluid-filled

2. Thermal Expansion - Uniform Temperature

,

3. Thermal Expansion - Stratified Flow (653*F top,
' 293*F bottom)-

4. Thermal Expansion - Stratified Flow (480*F top,
120*F bottom)

5. Thermal Expansion - Stratified Flow (653*F top,
621*F bottom),

6. Gravity + Thermal - Uniform (1+2)
,

7. Gravity + Thermal - Stratified (1+3)

8. Gravity + Thermal:- Stratified (1+4)

9. Gravity + Thermal - Stratified (1+5)

10. Seismic Inertia - SSE'

11. Seismic Anchor Movement - SSE

12. Seismic Inertia + Seismic Anchor Movement

,

4
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I IMPFLL CONPORATION Pr.GE 103'
SUPERPIPE VERSION 22E. 05/31/90 SYSTEMr ABB COMBUSTION ENGINEERINO - HP/ APOLLO DOMAIN /OS 23-JUN-92 16:01:26 ;

S80+ SURCE LINE DWT/THER/SEIS FOR LBB (lbb2)

LGAD CASE NO. -1.(GRA1), FORCES AND MOMENTS IN LOCAL COORDINATES

'RUN- SOP DCP AXIAL Y Z XX YY 22
'

i GRCUP MMS NAME FORCE FORCE FORCE HOMENT MCMENT- HOMENT !

(LD) (LB) (LB) (LB.IN) (LB.IN) (LB.IN) :

!'
I PRN1- !

li 2339.85 34.52 12.53 4180.22 -5449.33 -53847.95 ii' 1 - 2A 975.23 34.52 12.53 4180.22 -4558.51 -56301.67'

2L
i 2R. 2A 975.23 12.53 -34.52 4180.22 ~56301.68 4558.51
! 3 2B -10.27 434.23 -34.E2 56940.88 3265.30 -8285.59
U 4- - -15.08 -488.28' -34.52 56943.88 1606.52 -6987.08

*

| SL- 3A- -19.89 -1410.79 -34.52 56940.88 -52.28 38636.10
SR 3A' 4.12 -51.17 -3195.69 56940.88 38635.85 -149.00 '

6L 3B- 48.34 1.29 ' -2652.84 14001.05 4305.15 697.894

! 6R 3B .48.34 2652.81 '-12.53 14001.05 -615.44- 4308.73 6

' 12.53 14901.05 -1515.99 -130422.77 |} 7 41.64 1365.21 -

4: 8 34.93 77.61 -12.53 14001.05 -2356.55 -178003.20
1 9 - 28.22 -1210.00 '-12.53 14001.05 -3197.10 -140831.86 i
i-- 10L 6A 21.511 "-2497.61 ~-12.53 14001.05 -4037.66 -16508.04 r

i 10R 6A 21.51 J.49 2497.65 '14001.05 -16486.76 4123.67 |
11L 6B ~3.32 18.68 3040.49 -33354.70 63843.79 3727.65

'12L 60 -18.66 2327.35' 34.52 -33285.71 ' -4015.36 63862.3511R 6B- -20.46 2461.76 34.52 -33285.71-
-3773.65 47097.19

12E 60 25.75 2327.28 .34.52 -33351.66 -3137.79- 47097.19'

!
.

13 18.26 1007.29 34.52 -33351.66 -764.26 -67530.05
: 14. .10.76 -312.71 34.52 -33351.66 1609.28 -91406.41
; '15 3.26- -1632.71 34.52 -33351.66 '3982.81 -24531.33

16L 61 .-4.24 -2952.72 34.52 -33351.66 6356.36' 133095.97''

f ~16R: 61- .25.15 2410-97 -24.23 -33354.49 6341.51- 133095.97-
z 17 - 20.17 1458.95 -24.23 -33354.49 5139.83 37150.53 *

L 18L- 7A. .15.19 . -506.92 -24.23 -33354.49 3938.14 -11586.58
1 18R 7A '15.18 .-25.34 -506.86 -33354.57 -11597.13 -3912.18
| 19L 7B 427.23 -7.77 -235.44 -13428.51 -36509.41 -3669.72
i- 19R 73 27.23- -235.42: --8.27 -13423.51 3591.36 -36517.20 :

20L' 71 J21.35 -898.66 -8.27 -13428.51 3106.95. -17394.90 !

.20R 71. . 158.08 -889.37 128.45 --13428.51 3106.95L -17394.90
'' 13428.51 9273.03 47417.9621L BA 153.26! -1811.01 . 128.45 -p

4 21R SA' 169.67; -135.31- 1328.21 -13428.51 ' -47465.23 9027.99:
785.37' 28443.15 5592.44 '8409.91; 22L- 8B- 132.52 1166 83

. -152.73 28443.15 8439.02 :-5548.40 |
.

22R1 BB .- ~ 132.52 9786.23
2 . 2 3 L' 81 A - 128.60 - 27.71~ -162.73 2E443.15 2010.25: -21626.48' 3t

'

23R 81A' '128.60 ul62.581 i28.55 28443,15 -21615.81 2121.93
24LJ Bis- -165.38 125.80 -514.29 |-17243.46 24072.02 ' -3119.21i

I 24R. 81B -165.38' -513.64, .-128.45. -17243.46 -2994.84. .-24087.81
i 25L 9A -169.31 -1273.93 +128.45" '-17243.46 -8081.45 11305.22
i 25R . 9A ?-169.31 ;1273.93L 128.45' -17243.46 8081.45: -11305.22+

^ 9B . ' -1815.87.' -162.'73' 128.45 -10470.61- -14889.37- L-36048.43' *
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IMPELL CORPORATION PAGE 104
SUPERPIPE VERSION 22E. 05/31/90 : SYSTEM ASB COMBUSTION ENGINEERING - HP/ APOLLO DOMAIN /OS 23-JUN-92 16:01:26

S80+ SURGE LINE DWT/THER/SEIS FOR LBB (1b02)

LOAD CASE NO. 1 (GRAlt, FORCE 3 AND HOMENTS IN LOCAL COORDINATES (CONTD. )
RUN SOP DCP AXIAL Y Z XX YY ZZGkOUP MM3 NAME FORCE FORCE FORCE HOMENT MOMENT MOMENT

(LB) (LB) (LB) (LB.IN) (LB.IN) (LB.IN)

PRN1
(CONTD.)

26R- 9B -1815.87 -24.13 205.89 -10470.61 -36018.47 -14961.72
27 -2582.57 -24.23 205.99 -10470.61 -27796.64 -13993.97
28 10 -3349.27 -24.23 205.99 -70470.61 -19574.79. -13026.23

!
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.IMPELL' CORPORATION PAGE 108-
'' SUPERPIPE VERSION 22E 05/31/90 ; SYSTEM: ABB COMBUSTION ENGINEERING -HP/ APOLLO DOMAIN /OS 23-JUN-92 16:01:26

) S80+ SUROE LINE DWT/THER/SEIS FOR.LSB (1bb2)

LOAD CASE No. 1 (THMN), FORCES AND MOMENTS IN LOCAL COORDINATES

l RUN SOP DCP ' AXIAL Y Z XX -- YY ZZ
CRCUP MMS NAME FORCE FORCE FORCE MOMENT MOMENT MOMENT

(LB) (LB) (LB)' .(LB.IN) (LB.IN)- ( LB . IN)
i

,,

- PRN1
1 1 1- 516.14 7067.10' 3998.82 1059415.25 -364544.44' 574455 00.

.

2L :2A 516.14 7067.10 3998.82 1059415.25 -43870.22: 772P.37 |<

, .2R 2A 516.14. 3998.82 -7067.10 1059415.38 7728.39 43970.22 .

i' '3L 2B- -3996.07 1536.98 ' -7067.10 140573.86 915914.75 .-47770.09 !.

3R 2B ~ -3996.07 536.98 ~7067.10 140573.84 915914.75 -47770.09s

4 -3996.07 '536.98 -7067.10 140573.84 532790.75 -76880.87 i'

SL 3A -3996.07 536.98 -7067.10 140573.84 149665.36 -105991.76 t
,' 500.15 140573.84 -106769.99 -149111.17 t- SR 3A -39s6.07 -7069.80 -

'6L 3B 7069.69.' -3996.26 -500.15 116931.37| 130413.10- 75627.72
"

; 6R 3B 7069.69 .479.32 -3998.02 116931.37 -74946.98 130805.51
: 7 7069.69 479.32 -3998.82' 116931.37 -377528.28 94536.53 !

.8 7069.69 479.32 -3998.82 116931.37 -680110.88 5S267.39 i'

9 -7069.69 479.32' -3998.82 116931.35' -982693.44 '21998.26 r

ICL 6A 7069.69 479.32 -3998.92 116931.37 -1285277.25' -14271.02 E

10R 63. . 7069.69 --4001.26 -458.46 116931.37 --7570.03 1285334.25 .

4001.45 7069.58 -458.46 16684.09 107620.01 1223020.00 |f- 11L' .sh
~ )991.54 569.69' 7067.10 39638.52 -1221916.62 113989.748~ 11R 6a

I 12L 60 3991.54 569.69 7067.10 39638.52 -11660L9.25' 109489.37
12R 60 4001.68- -493.42. 7067.10 17379.35 -1166633.25- 109489.37 1

13 .4001.68 493.42 7067.10 -17379.35 -618427.62 71213.98 r
. '

14 4001.68 -493.42 7067.30 17379.35 ~70219.83- 32938.43.
15 4001.68 493.42' 7067.10 17;'9.35 477988.09 -5337.13

4 16L 61 4001.68- -493.42 7067.10 17379.35 .1026197.75 '-43612.81 i
' 16R 61 4001.46 495.20 -5139.79 16922.46 .1026205.44- -43612.81 +

'

~ -17 4001.46 .495.20 -5139.79 ~<16922.46 738649.56 L71317.91
18L 7A 4001.46 495.20 -5139.79 16922.46 451002.06 -99023.11

}' 18R- '7A 4001.45- .-5140.85 -484.09 -16912.94 -100005.6LL -450876.19
' 805.75; -484.09 85552.77 -65708.21

i 19R 7B- 6464.58- 482.36 ' -806.i9 85552.77 400709.65 ~ -400851.63
19L- 7B 6464.58* -

l.-66568.30
( 20L 71 6464.58 482.36- -806.79- 95552.77 147414.88 -98431.88 ~!

|' 20R 71- 16278.69 ;483.33 -992.68 85552.77| 347414.88 -98431.88
; 21L BA 6278.69 483.33. -992.60 85552.77- 293649.70'--124609.69
i 21R- 8A '6278.69 '990.17 488.45 9%%52.77 123091.30 294289.50
l 22L ~ SB

' -990.00 521.26 -6276.08
A)..v06.84 ' -132595.50~-117943.84

-990.00 6278.71 488.45 *1 HB . 8 3 ' 95476.21 .146666.86 i
22Ro -8B ~ 147163.91' -94708.27

'!23L 81A" -990.00 1521.26 -6276.08 -133008.84
23R 81A ' -990.00 6273.30- 553.67 f133008.83 118627.12 .-131984.55 -i

24LJ181B. -6273.33 -909.84 553.67 -129875.11 -121760.92 -239285.58
~

24R'818i -6273.33 548.55' 992.68 -129875.13 -239911.30 120523.38 :

25L- 9A -6273.33 548.55- 992.60.1-129873.13 --195558.66 96014.29,

25R 9A -6273.33 -54t.55 .-992.68 -129875.13 195558.66 -96014.29 |*
,
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PAGE 109--rIZPELL CORPORATION -

. i SYSTEHz ABB COMBUSTION ENGINEERING - HP/ APOLLO DOMAIN /OS 23-JUN-92 16:01:26-SUPERPIPE VERSION 22E '05/31/90 -
SPai SURGE LINE DfC/THER. . SIS ''OR LBB (1bb2)c

-LCAD CASE NO. b(ThMN), FORCES AND HOMENTS IN LOCI.L COORDINATES (CONTD.)

RUN 40# DCP 4 'A%IAL- 'Y Z XX YY 22
-GROUP MMB '.NAME IORCE FORCE FORCE MOMENT . MOMENT MOMENT

(LB) '(LB) (LB) -(LB.IN) (LB.IN) (LB.IN)

PRN1
(CONTD.)

26L 98- 516.'14' .-6276.00 -992.68 -176170.25 -1<9023.78 41875.64'-
26R 9B 516.14 -5139.79 3735.92 -176170.23 -7J765.18 134996.28
27- -516.14< -5139.79 3735.92 -176170.22 92s58.93 366562.31:
28 10 ~516.14 -5139.79 3735.92 -176170.23 260883.79 599139.31
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IMPELL CORPORATION. FACE 113
SUPERPIPE VERSION 22E 05/31/90 ; SYSTEM: ABB COMBUSTION ENGINEERING - HP/ APOLLO DOMAIJ/OS 23-JUN-92 16:01:26

S80+ SURGE LINE IMT/THER/SEIS FOR LBB .(1bb2)

LOAD CASE NO. .3. (STRH),. ' FORCES AND MOMENTA IN LOCAL COORDINATES
4

RUN 5.f PCP AXIAL Y- 2 XX YY ZZ
'

LGROUP HMB' NAME FORCE FORCE FORCE MOHm? MOMENT HOMENT
(LB) (LB) (LB) -{LB.IN) (LB.IN) (LB.IN)

PRN1
.1 1 1676.80 3754.52 2694.87 574027.50 -1633913.88 1227809.38

r

2L .2A T1676.80 3754.52 2694.87 574027.50 -1434207.88 949577.44
2R- 2A 1676.80 2694.87 -3754.52 593872.88 982406.38' 1463791.38
3% '2P -2686.10 1690.82 -3734.52 -906776.94 526085.31 1399078.00
3R 2B -2686.10 1690.82 '-37A4.52 -906777.00 526085.4t 1399078.00

-2686.10- 1690.82 -3734.52 -906777.00 331489.7s 1311443.254 .

-2686.10' 1690.82 -3754.52 -906777.00 136893.30 1223808.25SL 3A
SR 3A -2686.10 -3763.27 -1671.24 -906776.94 1223078.50 -143266.73
6L 3B ~ 3763.20 -2686.20 -1671.24 -1190653.75 -939193.87" -18041.94'

6R 3B 3763.20 1657.21- -2694.87 -1190653.75 13146.63' -939275.12
7 3763.20 1657.21 -2694.87 -1190653.75 -181806.44 -1059161.62.
8 3763.20 .1657.21 -2694,87 -1190653.75 -376760.28 -1179048.50
9- L3763.20 1657.21 -2694.87 -1190653.75 -571714.13 -1298935.38

10L 6A 3763.20 1657.21- .-2694.87 -1190653.75 -766668.75 -1418823.00
10R' 6A .3763.20 -2703.48 -1643.14 -1190653.75 -1414806.75 774055.44
11L- 6B 2703.58 ,3763.13 ' -1643.14 1446678.25'-1222596.75 753400.94-
11R :68. 2672.16 1712.77- 3754.52 1460572.87 -732776.19 -1218655.00

-12L '60 2672.16 1712.77 3754.52 1460572.67 -704420.44 -1231590.63 ~

12R 60 2704.35 1661.46 .3754.52 1446864.75 -732163.63 -1231590.63
13 2704.35 -1661.46 '3754.52- 1446864.75 -453719.91 -1354808.50'
14 2704.35 166?. 46 3754.52 1446864.75 .-175275.13 -1478027.13
15 2704.35' 1661.46' (3754.52''1446864.75 103169.74 -1601245.50
16L 61 2704.35 1661.46 3754.52' 1446864.75 .381615.47 -1724464.38
16R- 61 '2703.61 1662.67- -1255.71 1446694.63- '382259.66 -1724464.38
17 2703.61 1662.67' -1255.71 1446694.63 315094.00 -1813397.50
18L ?A 2703.61. 1662.67 ' 1255.71 1446694.63 247928.16 -1902330.63 ,.

18R .7A 12703.58 --1259.33 -1659.98 1446689.63 -1902866.13: -243813.62- i

19L 78 .-2802.21 . 1021,21. -1659.98 .2377930.25''-345383.50 -241998.55 rI
i 19R 78 2802.21 1662.17, 11017.64- 2377930.25. 241156.78 -345901.75. l,

( 20L 71 2802.21- 1662.17 "1017.64. 2377930.25 -305425.08' -450875.88 ;

I- 20R. 71 10129.22- 1623.87- 8344.76 2377930.25 305425.88- ~450875.88 d
.21L .8A 10129.22 1623.87 8344.76 c2377930.25 737526.69 -534961.81

~21R BA' 10129.22 J-8353.03' L1580.75 .2377910.25 531145.19 740279.94-
'1580 ?S '-561773.31: 2408637.50 705797.3122L' 8B -8353.31'

10129.00- ' -10120.60 -561773.31- 718377.75.-2404915.5022R" 'BB f8353.31- 1633.67,
23L 81A '8353.31 1633.67 -10120.60 -561773.31 287073.44'-2474536.75

' 8353.31_ 10112.02~ 1685.92 -561773.25 2473020.75 299850.84,

! 23R SIA
| 2 4L ' 81B '-10111.80 8353.11" .1685.92 -2505770.25 -528972.06 -58682.69-

!' 24R 818.~ -10111.80 .1729.05 -8344.76 -2505770.25 -61414.09 528661.94
i 25L 9A -10111.80-- 1729.05 -8344.76 -2505770.25 -417868.72 454803.91~

|. ~25R 9A -10111.80- -1729.05 :8344.76 a2505770.50- 417868.69 -454803.91:*
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IMPELL CORPORATION PAGE 114
, - SUPERPIPE. VERSION .22E 05/31/90 : SYSTEM: ABB COMBUSTION ENGINEERING - HP/ APOLLO DOMAIN /OS 23-JUN-92 16:01:26
' 5904 SURGE LINE DWT/THER,SEIS FOR LBB (Ibb2)

LOAD CASE NO. .3 (STRH) , FORCES AND MOMENTS IN loral COORDINATES (CONTD.)

RUN SOP DCP AXIAL Y Z XX YY ZZ
' CROUP MMB NAME FORCE FORCE FORCE MOMENT MOMENT MOMEIC

(LB) (LB) .(LB) (LB.IN) (LB.IN) (LB.IN)

! PRN1
(CotRD. )

26L 9B 1676.80 -10120.60 6344.76 ~591997.56 -2341552.25 -225906.98
26R 9B 1676.80 -1255.71 13056.98 -619211.25 -1898923.63 1564756.63
27 . 1676.G0 -1255.7- 13056.99 -619271.19 -1310634.12 1621333 13
28 10 1676.90 -1255.71 13056.98 -619211.25 -722342.06 1677910.13

'
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IMPELL' CORPORATION . .
. PACE 11r

"
3

' SUPERPIPE = VERSION 22E 05/31/90 t SYSTEM: ABB COMBUSTION r;NcINEERING - HP/ APOLLO DOMAIN /03 23-JUN-92 16:01:26,

S80+ SURGE LINE DWT/THER/SEIS FOR LBB [1bb2)
,

; LOAD CASE NO. 4 (STRL), FORCES AND MOMENTS IN LOCAL COORDINATES "

! RUN ' SOP DCP AXIAL Y Z XX YY ZZ
'

GROUP HMS NAME
|

~

FORCE FORCE FORCE MOMENT MOMENT MOMENT
-(LB) (LB) (LB) (LB.IN) (LB.IN) (LB.IN)

-
, ,

.PRN1' -
. I4

1 1- 1539.43. 1538.*6 1439.87 258819.12 -1520214.88 1059306.00 !.

'2L 2A ' 1539.43 1538.36
' -1538.36 268369.69 984310.06 1469443.00

1439.87 2588.'9.12 -1417149.50 949281.19 'I,

2R 2A 1539.43 1439.87
3L- 2B L-1431.83 1546.91 -1538.36 -P54131.94 244580.08 1413592.00 -3 ,

. . 3R 2B ' -1431.83 1546.91L -1538.36 -954132.00- 244580.09 1413532.00 '!j 4- -1431.83 L1546.91 -1538.36 -954131.94 167392.31 1335975.13
: ~5L 3A' -1431.83 1546.91. .-1538436 ' .-954132.00' 90204.24L 1258358.00

SR .3A -1431.83 -1546.40 -1538.88 -954132.06 1257871.13 -96758.30 !
,

-6L 3B 1546.36 -1431.87 .-1536.88 -1228971.37 -983024.31 -40777.21| .*

i 6R 3B 1546.36 1531.39. -1439.87 -1228971837 ' 35653.15 -983223.38 !
: 7 1546.36 1531.39 .-1439.87.-1228971.37? -65185.50 -1090471.50
i 8 1546.36 1531.39 -1439.87 -1228971.37 -166024.56 -1197720.25
i 9 1546.36 1531.39 -1439.87 -1228971.37 -266863.66 -1304968.75
j 10L 6A 1546.36 1531.39 -1439.87 -1228971.37 -367703.09'-1412217.75 ..r
- 10R' 6A 1546.36 -1447.84

'-1523.86 1438891.50 -1257653.75 373209.59
-1523.86 -1228971.37 -1410281.50 375060.69 {'~ 11L 6B 1447.88 1546.32: t

! 11R 68 1419.11 1558.59 1538.36 1445711.75 -352903.47 -1255692.63 |> 12L 60 1419.11: 1558.59 1538.36 1445711.75 -341655.94 -1267088.00 1* 12R 60 1448.59 1531.22 1538.36 1438928.83 -369181.63 -1267088.00 +

! 13< 1448.59 1531.22 1538.36 1438929.00 -258734.92 -1377022.50
14 1448.59 1531.22' 1538.36 1438929.00 -148287.81 -1486957.50

! 15 1448.59 1531.22- 1538.36 1438928.88 -37840.67 -1596892.38 .

'16L 61 1448.59 -1531.22 1538.36 1438928.88 72606.84 -1706827.75 ^
1

i 16R 61 1447.91~ >1531.87 281.94 1438896.50 73247.44 -1706827.75 I
i '17 . .1447.91 1531.87

281.94 1438896.50 . 102445.70 -1865471.25 i

87846.55 -1786149.25'. [; 18L 7A 1447.91 1531.87 . 281.94 1438896.50'
: 18R' 7A 1447.88

. 1220.80 .-1532.51 2345127.75 -322185.69 '-110085.76 i
278.60. -1532.51 .1438894.38.-1865690.00: -98411.64. 's

! .19L- 7B ,826.82
i -19R' 7B 826.82- 1535.13 1217.50 2345127.50 109394.08 ' -322421.16 i
! 20L- 71 '826.82 1535.13 .1217.50' 2345127.50 183831.05 -416277.22 !
4 -20R- 71 .7895.31 <1498.23 '8276.09 .2345127.50 193831.05 -416277.22- f
I 21L .8A' :7885.31- 1498.23' ;8276.09 2345127.50 598697.50- -491381.00 i

4'
~ 21R SA 7885.31- -8283.72- L1455.46 2345127.75 488282.00 601227.63 1

*

22L 8B ' .8283.93 7885.08 ,1455.46 -515576.34 '2372499.25 608720.50'
O 22R 188 '8283.93~ .'1496.66 -7877.37 -515576.47 621113.25 -2369285.00
i 23L 81 A '- 8283.93 1496.66 -7877.37 -515576.47 ,.296123.00 -2431031.50

,j. 23R 81A. '8283.93- 7869.53 11537.33 .-515576.28 2429469.50 ' 308675.50
i ~ 2 4 L . 81B -7869.31 8284.14 1537.33 -2458379.50 -486614.50 5042.25

2 4 R 818 - -7869.31_ 1580.09 -8276.091-2458379.75: 2528.79 .486634.00 t
'

i 2 5L -- 9A f-7869.31' 1580.09 -8276.09 -2458379.75- -339708.63 421293.09 :
j 25R 9A -7869.31 -1580.09 8276.09 -2458379.75 339708.53 -421293.09' .!

_.
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IMPELL CORPORATION .

. PACE 119
SUPE 3 PIPE VERSICN-22E 05/31/90 s SYSTEM: ABB COMBUSTION ENOINEERING - HP/ APOLLO DOMAIN /OS 23-JUN-92 16:01:26

S80+ SURCE LINE DWT/THER/SEIS FOR LBS (1bb2)

',OAD CASE NO. Y (STRL), FORCES AND MOMENTS IN LOCAL COOFDINATES (cot:TD. )
s

RU** SOP- 'DCP- AXIAL Y Z XX YY ZZ
GROUP MMB NAME- FORCE FORCE FORCE MOMENT MOMENT MOMENT.

(LB) (LB) (LB) (LB.IN) (LB.IN) (LB.IN)

PRN1
(CONTD.)

'26L 98- 1539.43 -7877.37 8276.09 ~507164.50 -2301028.25 -244436.58
26R 9B 1539.43 281.94 11422.22 -524586.31 -1861744175 1504164.50
27 1539.43 281.94 11422.22 ~524586.31 -1369070.50 1492023.50
28 10 .1539.43 281.94 11422.22 -524586.31 -876394.2* 1479862.63

I
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!? IMPELL CORPORATION - .
. PAGE 1234

. SUPERPIPE VERSION 22E 05/31/90 ; SYSTEM: ABB C )MBUSTION ENCIDEERINO - HP/ APOLLO COMAIN/OS 23-JUN-92 16:01:26j z
;

S80+ SURCE LINE DWT/THER/SEII FOR LBB (1bb2)4-

LOAD CASE NO. (ST32), FORCES AND MOMENTS IN LOCAL COORDINATES
!- -

-DCP AXIAL- Y' Z KX YY ZZ
- RUN SOP -
L CROUP HMB NAME- . FORCE . FORCE FORCE M0HENT HOMENT MOMENT-!.- (LB) -(LB) (LB) (LB.IN)- {LB.IN). (LB.IN)i

I 'PRN1 -

632.49 7009.73 4002.10 1053015,37 -493644.84 656482.06'l' l'.
-

.2L 2A 632.49 7009.73 4002.10 1053015.37 -172709.64. 94320.65'2R 2A 632.49.. 4002.10 -7009.73 1053015.50 94320.68 172709.64-.

!. 3L- 2B ~
-3998.75 653.34 -7009.73 52799.22. 911122.38 '78670.52
-3998.75 653.34 -7009.73 52799.23 911122.38 78670.52'3 R -- 2Br

L 4 . -3998.75 653.34: ' -7009.73 52799.22 $31084.62 43299.53-. SL . ' 3A -3998.75 "653.34 -7009.73 52799.22 151045.42 .7928.42SR 3A -3998.75 -7013.04 -616.81 52799.23 7141.46. -151084.69'
3 6L '3B '7012.93. -3998.94 1-616.81 G3 6 8. 71. 40290.34 72564.14; 6R 3B 7012.93 595.96- .-4002.10 $368.70 .-72353.16 40668.01'.7. 7012.93 595.96 ~-4002.10 5360.70 ,-375180.75: .-4359.50

'8 ~7012.93 : 595.96 -4002.10 536a MG -678009.63 ' 49388.00-

-

. 9 '7012.93 595.96 -4002.10 536E -980838.44 -94416.10-t: . 10L' . 6A 7012.93 '595.96 .-4002.10 5366 .'283668.52 -139444.37-10R 6A 7012.93' -4005.15 -575.09 5364.. -132750.08 1284378.13'
'

- 11L 6B 4005.34' 7012.83- -575.09 144411.50 '-6296.58 1223286.25',

11R 6B -3993.26' 686.07 7009.73 167159.91 -1220402.00. 76.07
'

*
12L 60" 3993.26 686.07 7009.73 167159.91 -1165024.38 -5336.65,

12R 60 s-4005.63 609.74 ~ 7009.73 -145874.00 -1168012.63 ' 6215.65-*
13- 4005.63- 609.74 7009.73 145874.00 -624256.63 -53514.45"
14' 4005.63: 609.74 7009.74- 145874.00 ' -80498.72 -100813.43:15" 4005.63 609.74 '7009.73- 145874.00 463259.37 :-148112.39

'

I - 16L ..61 -4005.63- 609.74 L7009.73 145874.00 1007019.19 H-195411.SSi 16R 61 - 4035.35 611.53 -4974.58 -145425.64- 1007084.06' -195411.55-
4- -17

'

4005.35 611.53 ' -4974.58 145425.64 728771.13 -229624.721 - 18L 7A 4005.35 - 611.53 -4974.58 145425.64 450457.25 -263837.97! 18R 7A '4005.34' -4975.90' .-600.77'. 145416.11 -264818.72 -449804.44
i 19L 7B 6350.69 -686.36: ' -600.77 293652.50 -93061.23-'-402251.884 19R

.' 7 B -
6350.691 '599.30 : -687.65- 293652.50, 402051.22 -93924.25[- - 20L 71J '6350.69 '599.30 .-687.65. 293652.50 356626.56 -133512.70

1- 20R ~ 71: .6840.92 .596.74 |*97.41 293652.50 356626.561 -133512.70.

21L SA 6840.92 .596.74' f-197.41- 293652.50 345934.72. -165832.80*

0 21R' 8A .6840.92- 194.32 597.75 293652.47- 164043.00; 346786.69i' 22L- BB -194.14 6840.93 597.75 -176175.42 '305796.81 203908.944 -22R'- 88 -194.14 ~633.50 -6837.71 -176175.45 '205504.56 .-304726.78
1- 23L iBIA -194.14 :633.50. -6837.71 -176175.45 -99290.01 -332965.28
|' - 23R 81A -194.14 16834.35' 668.81: ' 176175.42 L333473.63- -97568.09-

7

|
r24L 81B -6834.35 -193.95 668.81 -347061.03 -162583.47 -232427.5824R^ 813 ' -6834.35 667.80 '197.41~.-347061.03. -233264.23 161380.81

! '667.80' 197.41; -347061.03 -224444.22 ^131543.97
i~

- 25L' 9A ''-6834.35- ' -667.80 :-197.41 -347061.06 224444.20- -13'543.972SR 9A -6834.35.

i
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IMPELL' CORPORATION'
. .

ABb COMBUSTION ENGINEERING - HP/ APOLLO DOMAIN /OS 23-JUN-92 16:01:26.
PAGE 124SUPERPIPE VERSION 22E 05/31/90 : SYS1EM:, ;

j

i S90+ SURGE LINE DWT/THER/SEIS FOR LBB (1bb2)F
g ..

' LOAD CASE NO. $ (ST32),' FORCES AND HOMEN'.S IN LOCAL COORDINATES (CONTD.)

; 'RUN SOP DCP AXIAL Y Z XX YY Z; GROUP- MMB NAME ' FORCE iFORCE FORCE MOMENT HOMENT MOMENTj (LB) (LB)- (LB) (LB.IN) (LB.IN) (LB.IN)
|
1

;. PRN1
(COttrD.),

26L 98 632.49 -fS37.71 -197.A1 -222245.36 -349906.25*

l 26R 9B 632.49 -1974.58 4695.40 -222245.33 -233206.17- . 20102.93261636.02'

. 27 632.49 ~4974.58 .4695.f0 -222245.31 -21652.14 485769.44a- - 28 10 632.49 -4974.58 4695.40 -222245.33 189902.83 709901.87i

.
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J IMPELL CORPORATION --
. .

PAGE 1289- SUPERPIPE VERSION 22E 05/11/90 ; SYSTEMS - ABB COMBUSTION EUGINEERING - HP/ APOLLO DOMAIN /OS 23-JUN-92 16:0*:26
k-

S80+ SURGE LINE DWT/THER/SEIS FOR LBB (1bb2)-

| LOAD CASE No. 4 (THDW), FORCES AND MOMENTS IN LOCAL COORDINATF.S
!
' RUN SOP DCP AXIAL Y Z XX YY ZZ

.

! CROUP MMS NAME FORCE FORCE FO?CE MOMENT MOMENT MOMENT4: (LB) (LB) (LB) (LB.IN) 1LB.IN) (LB.IN)-

; PRN1
1 1 2855.99- 7101.62 4011.35 1063595.50 -369?93.78 $20E07.062L 2A 1491.38 7101.62 4011.35 1063595.50 -48428.73 ~48573.30; 2R 2A. .1491.38 4011.35 -7101.62 1063595.63 -48573.28 48428.73

1 3L 2B -4006.34 -971.20 -7101.62 197514.73 919180.06 -56055.693R 2B -4006.34 971.20 -7101.62 197514.70 919180.06 -56055.69'

4 -4011.15 48.70 -7101.62 197514.70- 534397.25 -83867.95d SL 3A -4015.96 -873.81 - -7101.62 197514.70 149613.00 -67355.66j SR 3A -3991.95 -7120.97 -3695.84 197514.70 -69134.14 -149260.17; 6L 3B- 7118.04 -3994.97 -3153.00
130932 12 ~ .-75622.41L135114.25

134718.25 76325.61; 6R 33 7118.04 3132.13- -4011.35 130932.427 7111.33 1844.53 -4011.35 130932.42 -379044.28 -35886.25I B 7104.62 556.93 4011.35 130932.42 -682467.44. -120535.01-

9 7097.91 -730.68 -4011.35 130932.41 -995890.50 '-118833.60k 10L. 6A 7091.20.
4 10R - '6A ~391.20

'-2018.29 -4011.35 137932.42 -1289314.88 -30779.06-4000,77 2039.18 130932.42- -24056.79 1 '9457.88). 11L 6B 3998.14 7088.27 '2582.02- -16470.61 171463.81 L:46747.63'11R 6B 3971.09 3031.46 7101.62 6352.81'-1225932.00 177852.09| 12L 60 3972.88 2897.04 7101.62 6352.81 -1169862.88 156586.562. =12R 60 14027.44 2820.70 7101.62 -15972.32 -1169771.13 156586.56,
!. 13 4019.94 1500.71 7101.62 -15972.32 -619191.88 3683.93t. 14 4012.44 180.71 7101.62 -15972.32 -68610.55- --58467.99i 15 - '4004.94 -1139.29 7101.62 -15972.32 481970.91~ ' -29868.46
1 16L 61 3997.45 -2459.30 7101.62 -1T~'2.32.,1032554.06 89A93.16
s 16R 61 4026.62 .2906.17 -5164.02 -1 '.02 1032547.00. 89483.16i -17 4021.64 1954.15' -5164.02 -16432,03 1743789.38 -34167.39
| '18L 7A -4016.65 1002412 .-5164.02- -16432.02 455030.78 -110611.69i IBR 7A 4016.63' -5166.19 -990.95 -16441.63 -111602.77 -454788.38
i 19L 7B 6491.81 -813.52 -719.53 72124.27 -102217.63 .-404521.3419R 7B 6491.81 717.78 -815.06 72124 27: 404301.06 .-103085.5020L 71= '6485.93 -406.30

20R 71 6436.77 -406.04' ' -815.06 72124.27 .350521.84 -115826.77
-864.23 .72124.27 350521.84 -115826.77.

| 21L 8A 6431.95. -1327.68 -864.23 72124.27 302922.81 ~77191.73; 21R BA 6448.36 . 854.86. 1816.65 72124.25- 75626.07 .303317.4722L 8B -857.49- '6445.55 -'1273.82.--104565.69 101068.65 -155076.77-
, 22R" BB- -857.49 1307.49 -6438.80 -104:65.70.' 155602.94 -100256.67

23L 81A -861.41 548.97 :-6438.80 -104565.70 -130585.25''-139570.3123R '81A -861.41 6435.88 582.22 --104565.69 140242.92 -129862.61
*

I; 24L '91B '-6438.71 -864.04 39.38 -147118.56: -97688.91 -242404.809 24R '818 -6438.71 - '34.91' 864.23 -147118.58 -242906.14 96435.58
L' 25L 9A -6442.63 -725.38 864.23 -147118.58 -203640.11 107319.5025R 9A -6442.63 . 725.38 - -864.23 -147118.58 203640.11 -107319.50.

..
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IMPELL CORPORATION -
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- PAGE 129

' ~

SUPERPIPE VERSION. 22E- 05/31/90 ; SYSTEM: ABB COMBUSTION ENGINEERING - HP/ APOLLO DOMAIN /OS 23-JUN-92 16:01:26
S90+ SURGE LINE DWT/THER/SEIS TOR LED (lbb2)

LOAD CASE No. 6 -- (THDW) , FORCES AND MOMENTa. IN LOCAL COORDINATES (CONTD.)
,

. RUN . SOP : DCP AXIAL Y- 7. XX YY ZZ-GROUP.MMB NAME FCRCE. FORCE FORCE . MOMENT MOMENT MOMENT
(LB) (LB) (LB) (LB.IN) (LB.IN) (LB.IN)

PRN1
(CONTD.)- -

- --
-

-

'26L 9B -1299.73' -6438.90 -964.23 .-186640.86 -163913.16 5827.2026R 99 -1299.73. -5164.02 _3941.92 -186640.04 -111793.65 120024.5727 -2066.4? -5164.02 ,3941.92 -196640.83 64762.29 352568.3428 .10 -2833.13 -5164.02 ;3941.92 -186640.04 241309.00 585113.12

.
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IMPELL CORPORATION .

PAGE 133 i; - SUPERPIPE VERSION 22E 05/31/90 ; SYSTEM: ABB COMBUSTION ENGINEERING - HF APOLLO DOMAIN /OS 23-JUN-92 16:01:26
~

I
'S804 SURGE LINE DW?/THER/SEIS FOR LBB (1bb2)

'

' LOAD CASE NO. 7 (SMDW), F08tCES AND HOMENn IN LOCf.L COORDINATES
tRUN SOP OCP AXIAL Y Z XX TI ' Z 3

' CROUP MMB NAME FORCE . FORCE FORCE MOMENT MOMENT MOMENT
4

r

(LB) (LB)- (LB) (LB.IN) (LB.IN) (LB.IN)
ii

. PRN1
'ti 1 1- .. 4016,64 37S9.04 2707.41 578207.75 -1639363.13 '1173961.37 '

2L .2A 12652.03 3789.04 2707.41 578207.75 -1438766.38 893275.75'

2R 2A 2652.03 2707.41 -3789.04 598053.53 926104.69 1488349.88 '

3L 2B- -2696.37 2125.05 -3789.04 -849836.06 529350.63 1190792.38-3R- ^ 2B -2696.37 2125.05 c -3789.04 -849836.13 529350.75 .190792.384 -2701.18 1202.54 .-3789.04 .-949836.13 333096.25 1304456.13i SL 3A -2705.98' 280.03 -3789.04 -849836.13 136841.02 -1262444.38SR 3A -2681.97'' ' 3814.45 -4866.92 -849836.06 1261714.38 -143415.73-

j 6L JB 3811.54 -2684.91 -4324.00 -1176652.75 -934888.69 -17344.056R 3B 3811.54 4310.03- -2707.41 -1176652.75 12471.19 -934966.444

1 7 3804.84 ;3022.43 -2707.41 -1176652.75 -183322.44 -1189584.38
1 1 3798.13 1734.82 -2707.41 -1176652.72 -379116.81 -1357851.63: J' '3791.42 447.21 -2707.41 -1176652.75 -574911.19L-1439767.38
$'

10R 6A 3784.71 -2702.99 854.50 -1176652.75 -1431293.63 ' 778179.06
10L . 6A '3784.71 -840.40 -2707.41 -11766S2.75 -770706.44 -1435331.00'+

11L- 6B 2700.26 3781.81 1397.35 1413323.50 -1158753.00 757208.621- 11R 6B' 2651.69 4174.53 3789.04 1427287.13 ' 736791.56 -1154792.75-

12L 60 2653.49 4040.12~ 3789.04 1427287.13 -708194.00 -1184493.38112R 60 2730.11 13958.74 3789,04 1413513.00 -735301.38 -1184493.38i . 13 2722.61 26,8.75 :3789.04 1413513.00 -454484.16 -14223J8.50i ' 14' 2715.11 1348.75 3789.04- 1413513.00 -173665.84 -1569433.50
[ 15 - 2707.61 28,75 .3789.04 1413513.00 .107152.55 -1625776.88'16L 161 2700.12 -1291.26- 3789.04 ~1413513.00 '387971.84 -1591368.3816R -- 61 2728.77 4073.64 -1279.94 1413340.13 .388601.10 -1591368.38'

17 2723.79 3121.61. -1279.94. 1412340 13 320233.81 -1776247.00'18L 7A 2718.80 '2160.58 -1279.94' 1413340.13.- 251866.30 -1913919.25 i18R 7A- 2718.76- .-1284.67 w2166.85. 1413335.00 -1914463.25 ~-247715.31 |19L' 78.' 2829.44 1013.44 -1895.42" 2364501.75 s-381892.94 -245568.27c19R 7B 2829.44. 1897.59f 1009.37 2364501.75 :244748.14 ;-382418.97 ,

' , '20L 'l 2823.56 773.52 '1009.37. 2364501.75- ,308532.84 .-468270.78+

20R 71 10287.30 '734.50 8473.21 2364501.75- J308532.84 -468270.78i 21L 8A 10282.49' -187.14' - 8473.21- 2364501.75 ~746799.69 -487543.81 14' 21R' BA 10298.90 ' -8488.35 2908.96' 2364501.75" 483680.00 749308.00i 22L 88 8485.82 10295.83 2366.12- -533330.12* 2414230.00 '714207.1922R -88< 8485.82 2419.90 -10283.32 -533330.12 726816.75 -2410463.75 123L 81A 8481.90 1661.38 '10283.32; -533330.12' 289083.69 -2496163.25-

23R''81A 8481.91 -10274.60 1714.47 -533330.06 2494636.50 301972.75
<

24L J B1B - -10277.18- 84?9.38 1171.63 -2523013.75'-504900.01' -61801.90 t' 24R 81B -10277.18: 1215.41 -8473.21 -2523013.75 -64408.93 504574.12
'

-~25L 9A '-10281.11 455.12 -8473.21"-2523013.75 ' -425950.161 :466109.09
, . 2SR SA -10281.11 +455.12 8473.21 -2523014.00. .. '50.13 -466109.09.
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IMPELL CORPORPTION FACE 134
SUPERPIFE VERSION. 22E 03/31/90 ; SYSTEMr ASD COMBUSTICN ENGII:EERIN9 - HP/AFCLLO DOMAIN /CS 23-JUN-92 16:01226

S804 SUROE LINE lwr /THER/5EIS FOR LE3 (1b52)

LCAD CASE 10. 7 .S E Vj ,- FORG AND MOMENTS 'IN IDCAL CCORDINATES (CONTD.]
4

!iCN SCP DCP AXIAL Y Z IX YY ZI
CROUP .MMB.,NAME FORCE Foacg FORCE MOMCC MOMENT MOMD.'T

(LP) (LB) (LB) (LB IN) (LB.IN) (LB.IN)

f -t1
' (c" >'.TD. )

26L' '98 +139.07 -10293.32 9473.21 -602469.13 -2356441.73 -261955.41 i

26A BB -139.07 -1279.94 13262.97 .-629691.81 -1914942.00 1549794.88 !

.-905.77 -1279.94 13262.87 +629691.75 -1335C30.75 1607339.1327 .

-1672.49 -1279.94 13262.87 -629681.81 -741916.81 1664883.8E28 '10

I
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IMPELL COPPORATION PACE 138
'

SUPELP2PE VERSION 22E 05/31/90 : SYSTEM: ABS COMSUSTION ENGINEERING - HP/ APOLLO DCMAIN/OS 23-JUN-92 16ed1:26 *

S80+ SORCE LINE CWT /THER/SEIS FOR LBB (lbb2) !

LOAD CASE NO. - 8.(SLOW), 'FCRCE3 AND MOMENTS IN LOCAL COORDINATES 5

F*JN - SOP, DCP . AXIAL Y Z IX yy Z:
i .- OROUP MEfB NAME. FORCE FORCE FORCE HOMari MOMEvr MONENT
; (LB) (LS) (LB (LB.IN) (LB.IN) (LB.IN)

1

- FRN1
,

1 1 3879.27 1572.88 1452.41 267799.34 -1525664.13 1005$48.06
2L 2A 2514366 1572.86 1452.41 262999.34 -1421708.00 892979.504

2R 2A 2514.66 1852.41 -1572.88 272549.91 929008.38 1474001.50
. 3L- 2B -1442i10 1981.14 -1572.38 -817191.12 247P45.37 140530(.39

,

3 3R- 28
'

-1442.10L 1981.14 -1572.8S -897191.19 247845.39 14053C6.38
,

4 -1446.91- 1052.63- -1572.sB -997192.12 162998.84 1328988.00* - SL' 3A . -1451,72. 136.22 -1072.98 -997191.19 90151.96 1296994.13 *

; .5R 3A -1427.7G -1597.57 -4734.56 -897191.25 1296507.03 -96307.29
6L 32 1594.70 +1430.58 -4191.72 -1214970.3s -978719.13 -40079.32

*'
* 6R '33 1594.70 4184.21 -1452 41 -1214970.25 34977.71 -9/8914.69

7~ .1587.53 2895.60 -1452.41 -1214970.25 -66701.49 -1220994.25,

8 1581.29 1609.00 -1452.41 -1214970.25 -168391.12 -1376523.38 '4
; 9 1574252 321.39 -1452.41 -1214970.25 -270060.75 -1445900.63* : 10L' 6A 1567.57 -966.22 -1452a41 -1214970.25 -371740.75 -1826725.88 i

10R 6A 1567.97 -1447.35
..1516.62 1405536.75 -1193810.C0 376937.25 '

973.78 -1214970.30 -1426768.25 379104.34 |11L- 63 1444.56 1$65.00,
- 11R 63 1396.64 4020.35 1572.88 1412426&CO -356918.81 -1191630.38 &

12L. 60' 1800.45 3085.94 1572.!B .1412436.00 -345429.59 -1219990.88
12R' - 60 - 1474.34 3858.51 .2572.88 1405577.13 -372319.41 -1219990.88
13 . '1466,95 2538.51 1572.84 140557?.25 -259499.17 -1444552.50 ,

*

14 ;1459.35
' -101.49 1572.68 1405577.13' -33057285 -1621423.75
1218.51- 157.'.89 1405577.25 -146679.53 -1578363.88 |i

~

15 - .

-1444.35 -1421.49' 1572.38 1405S77.13 18963.20 -1573731.75
1451.85

' 16L- 61
1ER 61 1473.06'- -3942.84 257.70 1475542.00 79558;95 -1573731.75

'

.

17 1468.05 2990,81' 257.70 1405542.00. .92986.3G -1748999.75 i4
'

-ISL- 7A 1463.10 2038.79, 257.70: 1405542.00- 106383.84 -1877059.98 '

*
18R ~7A 1463.05 252.26 42039.37 1405539.75 -1877287.13 -102323.92'

19L 7B 854.0S. 1213.03 -1767.9512331699.25 -359695.13 -113755.47 :
19R 79 854.05 1770.55- 1209.23 2331699.00 112985.45 .-358938.34 ?

20L- 71 848.17. .646.47' 1299.23 '2331699.00 186938.G0 -433672.13
20R : 71 9043.39 - 608.86 8404.54 2331699.00 186938.03 -433672.13 |
21L 8A- 8038.57' -312.78 8404.54 2331699.00 607970.50 -443963.C3 .*

21R. ~ SA -5054.99 -8419.03 ??S3.06 2331699.25- 440616.78 610255.63! 22L SB 8416.45 8051.92- 2240.83 -457133e22 ~2378091.75 617130.44
-

'
- -22R PB 8416.45 22s2.89- -9040.09 -487133.24 629552.31 -2374833.25-
I 23 L ' 81 A . ~6412.53 1524.37 . -8040.09 -427133.34 298133.25 -2452658.00
4 -23a FIA '8412.53 1 8G32.11 1565.88 -497133.16 2451095.25 310797.44

24L , SIB -8034.69 8409.94- 1023.03 -2475622.75 -462542.47 1923.04 :.

.24R : SIB -8034.69- 1066.46' -9404.54 -2475623.00. -466.05 462546.22 "

25L. 9A --803C.62 306.16 -8404.54 -2475623.00 -347790.06- 432598.31
25n - 9A -3038.62 -306.16 :8404.54 -2475623.00 347789.97 -432599.31 'i.,

.. .

#
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I' IMPELL CORPORATION PAGE 139

SUPERPIPE VERSION 22E 05/31/90 ; SYSTEM: ABB COMSUSTION ENGINEERING - HP/APOLLC DOMAIN /OS 2 3 -Jt|N- 92 16:01:26 '

590+ SUROE LINE DWT/THER/SEIS FOR LB3 (1bb2;
.

|

LOAD CASE NO. 8 (SLC:J) , FORCES AND MOMENTS IN LOCAL COCRDINATES (CONTD.)

RUN SOP . DCP AXIAL Y XX YY ZZ !
'

GRCUP HMS NAME FORCE FORCE FORCE . MGMENT MOMENT MCMENT4

(LB) (LD) (LB) (LB.IN) (LB.IN] (LB.IN)
1

PRN*~a

(CONTD. )
26L ~9B -276.44 -9040.09 8404.54 -517635.06 -2315917.75 -200495.03i 26R 9a -276.44 257.70 11629.11 -535056.87 -1997763.13 1489222.75-

27
' -1809.85 257.70 11628.11 +535056.87 -e95969.00 1466836.38
-1043.14 257.70 11629.11 -535056.97 -1396967.12 1479029.50

28 10
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IMPELL CORPORATION PAGE 143SUPERPIPE VERSION 22E 05/31/90 ; SYSTEM: ABB COMBUSTICN ENGINEERING - HP/ APOLLO DOMAIN /OS 23-JUN-92 16:01:26
S80+ SURGE LINE DWT/THER/SEIS FOR LBB (1bb2)

i

*
LOAD E NO. 9 (32CW), FORCES AND MOMDITS IN LOCAL COORDINATES

EUN SOP DCP AXIAL Y Z XA YY ZZ
i

GROUP MMB NAME FORCE FORCE FORCE MCHENT MOND;T MOMDIT
(LB) (LB) (LB) (LB.1N) (LB.IN) (LB.IN)4,

FRN1
1 1 2972.33 7044.26 4014.63 1057195.50 -499094.19 602634.13

'
'

2L 2A 1607.72 7044.26 4014.53 1057195.50 -177268.16 38018.98
2R 2A 1607.72 4014.63 -7044.26 105^195.63 38019.00 177268.163L 2P -4009.02 1087.56 -70s:.26 lte740.10 914187.69 70394.92

1
' 3R 2B -4009.C2 1087.56 -7044.26 109740.09 914387.69 70384.92

4 -4013.82 165.06 -7044.26 109740.09 532691.13 36312.45
SL '3A -4018.63 -757.45 -7044.26 109740.09 150993.16 46564.52

t

i SR 3A -3994.62 -7064.22 -3812.50 109740.10 45777.30 -151233.69i 6L 138 7061.28 -3997.64 -3269.66 19369.76 44595.49 73262.03
i 6R 3B 7061.28 3249.77 -4014.63 19369.75 +73028.60 44976.73- 7 7054.57 196t.17 -4014.63- 19369.75 -376696.75 -134782.69; 8 7047.86 673.57 -4014.63 19369.75' -600366.19 -228191.20
i 9 7041.16 -614.04 -4014.63 19369.73 -984035.50 -235247.95

10L 6A 7034.45- -1901.65 -4014.63 > 19369.75 -1287706.13 -1559S2.42a

1CR GA 7034.45 -4004.66 1922.56 19369.75 -149236.84 1288501.8811L 6B 4002.02 7031.51- 2465.40 111056.87 57547.21 1227013.884

11R 68 3972.80 3147.83 7044.26 133874.20 -1224417.38 63938.4212L 60 3974.60 3013.42 7044.26 133874.20 -1168799.13 41760.53.

i12R- '60 4031.38 2937.03 7044.26 112522.33 -1171150.38 40891.54 :13 4023.88 1617.03 7044 26 112522.33 -625020.94 -121044.49 >14 4016.38 2a7.03 7044.26 112S22.33 -78889.45 -192219.8415 4008.89 -1022.97 7044.26 112522.33 467242.19 -172643.72 i
i 16L 61 4001.39 -2342.97 7044.26 -112522.33 1013375.56 -62315.58 5

16R 61 4030.51 3022.50- -4998.81 112071.15 1013425.56 -62315.58; . 17 4025.52 2070.47 -4998.81 112011.15 733910.94 -192474.2018L 7A 4020.54 1118.45 -4998.81 112071.15 454395.38 -275426.56124 7A 4020.52 -5001.24 -1107.64 112061.53 -276415.87 -453796.59
19L 7B- 6377.92 -654.13 -836.21 200224.00 -129570.65 -405921.5619R 7B 6377.92 834.72 -695.97 280224.00 405642.56 -130441.4520L 71 6372.04 -289.36 -695.92 280224.00 359733.53 -150907.613 20R 71 6999.00 -292.63 -68.95 280224.00 359733.53 -150907.6121L 8A 6994.18 -1214.27 -68.95 280224.00 355207.75 -118414.84
21R ' BA 7010.60 59.01 1925.96 280223.97 116578.57 355814.6622L '8B -61.62 7007.76 1383.12 -147732.27 311389.25 212318.84
22R.~ BB -61.62 14T9.73. -7000.44 -147732.30 213943.59 --310275.19

-i 23L ~ 81A -65.54 661.21 -7000.44 -147737.30 -97279.77 -354591.7S23R D81A -65.54 6996.93 697.36 -147732.27 355089.44 -95446.97
24L 81B -6999.73 -68.16 154.51 -364304.50 -138511.44 -235546.8024R 81B ~6999.73 154.16 68.95 -364304.50 -236259.08 137293.00
2SL 9A -7003.66 -606.13: 68.95 -364304.50 -232525.67 142849.20
2SR 9A -7003.66 606.13 -68.95 -364304.53 234525.66 -142949.20.

_.
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IMPELL CORPORATIOGt

' SUPERPIPE VERSION 22E" 05/31/90 : SYSTEMt ABB Ci>MBUSTION ENGINEERING - HP/ APOLLO DOMAIN /OS 23 .!UN-92 16:01:26
PAGE 144

4

$80+ SURGE LINE DWT/THER/SEIS FOR LBB (Ibb2)
1
!

- LOAD CASE NO. ! 9 <32Dw). - roRCES ANo seMENrS IN toCAL CooRDINArES (conto.)4

RUN SOP- 'DCP AXIAL Y Z XX YY 2:CROUP HMB NAME. FORCE FORCE FORCE MOMENT MCMENT MCMENT. . -(LB) (LB) (LB) (LS.IN)
s

. (LB.IN) (LB.IN)
1

1 'PRN1
1 (CONTD. )

26L 9B -1183.38 -7000.44 -69.95 -232715.97 -364795.63 -15945.51q 26R 93 -1183.30 -4996.81 4901.30 -232715.94 -269224.63 . 246674.30- 27 -1950.09 -4998.81- 4901.30 -232715.92 -494t9.79 471774.4428 L10 -2716.79- -4999.81 4901.30 -232715.94 170328.05 696875.63
,
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IMPELt. CORPORATION
Pt ' "* -

SUPERPIPE. VERSION 22E 05/31/90 : SYSTEM ABB COMBUSTION ENGINEERING - M*/ APOLLO DOMAIN /OS 24 .* % C4'55:C0

S804 SURGE LINE DWT/THER/SEIS FOR LBB (lbb2).

j: LCAD CASE NO.10 (EOSI)# FORCES. AND MMENTS IN LOCAL COORDINATES

1<
RUN SOP DCP AXIAL Y Z XX YY 22

GROUP- MMB. NAME FORCE FORCE FORCE MOMD2T MOMENT MOMENT
(LB) (LB) (LB) (LB.IN) (LB.IN) (LB.1N)

i
PRN1,

. 1 1 17550.01. 31297.49 24974.03 1778811.13 2369006.00 2471061.50
1 2L ,2A 17412.60 31139.75 24466.19 1778811.13 1821226,50 797998.06

2R 2A 17332.72 23164.66 30721.71 1778811.13 797998.06 1821226.50+

3L '2B 23178.28 17315.45 30721.71 900455.00 ~1241216.50 1599864.13
j.

3R :2B 21278.15 16990.86 29760.21 900455.00 1241216.50 1599864.13
4 21278.15 16990.86 29760.21 900454.94 375137.06 W38d72.19
SL ' ' 3A 19045.29 15143.'1 27330.54 900355.00' 1557091.75 376202.19
SR 3A 27450.53 24535.16 12434.03 900455.00 379308.53 1556863.88s

'

6L 3B' 24536.04 17450.12 12434.03 403343.56 833945.81 1773333.13j 6R' '3B TI312.03 9788.40- 15670.02 403343.56 1771264.88 838316.00
4 7 17149.a2 6731.69 12178.99 403343.56 1272290.75 723619.06

8 13129.11 4684.98 9916.68 403:43.56 995352.63 748526.75
. 9 9421.23 5317.94 . 11968.46 403343.53 675733.44' 580008.75
j . 10L- 6A 6577.10 7240.23 15539.09 403343.56 860741.69 299747.19e 10R '6A 5844.31 17088.67 7999.25 403343.36 301245.41 860466.50

11L ,6B '17088.64 5844.43 7999.25 289055.41 427179.72 1107262.25
11R 6B- 17639.68 8239.58 5886.04 :284986.72 110E377.63 426352.06

3 12L' ;60 ' 17639.68 8239.58 5886.04 284986.72 '1105776.50 444867.97t~ 12R 60 .18666.27 8728.28 -6453.82 289106.63 1234553.13 444867.97
13 20726.76 8017.46 7159.12 289106.63 973190.56 796104.63-
14 22929.18 6646.33- 9374.96 289106.63 073764.19- 1155820.63

1 .
15- - 25252.00 5961.03 12348.11 289106.63 '7531.50 1347102.25.

16L .61 27785.62- 6266.46 14477.63 289106.63 J48.25 1346697.63
16R. 61- 30368.95- 6692.69 12421.68 289206.09 .J020.38 1346697.6317 -30368.95 6692.69. 12421.68 209206.09 ..67428.25 1213566.75
18L. 7A 32864.47 7800.24 11348.07 229206.09 743198.69 963304.19

.! 18R 7A- .34481.00 10948.89 923*.21- 289206.09~ 963822.44 743312.62*: .19L- 7B 30933.68- 18557.00 9231.21 585459.63 714796.63 659466.25
1 19R 7B 32426.54 11569.06 19605.89 585459.63 659483.06- 715213.0020L 71 32426.54 11569.06 19605.89 585459.63 878025.44 536323.06 :

20R 71 11550.28 14558.96 9865.33 565459.63 878025.44 536323.06 ?
4

21L SA .11550.28 14558.96 9865.33' 585459.63 556109.44 953523.94
21R BA 13176.34 9968.31 16834.24 585459.63 953126.13 557051.75 t
22L BB 9968.06 13176.53- 16834.24 1201089.38- 290162.44 316657.59

*
'

!23L - BB
10342.73 19329.16 14610.99 1201089.38 316054.13 290991.8422R

81A 10342.73 19329.16 '14610.99 1201089.38 480346.31 519742.56
23R SIA 11148.50 15471.68 20924.77 1201089.38 518078.44 481448.81i- 24L ' 81B 15471.96 11148.12 20924.77 890958.56 944102.44 549994.62#

24R.1818 16349.53 21958.28 - 12284.33 890958.56 550500.06 944820.19
s 25L ' 9A -16349.53 21958.28 12284.33 890958.56 167830.22 858296.6325R' 9A 17435.22 22227.05 13421.17 890958.56 167830.22 858296.63
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t IMPELL CORPORATION . PAGE 165 i'; SUPERPIPE. VERSION -22E 05/31/90 s.STSTEM ABB COMBUSTION ENGINEERIP,- HP/ APOLLO DOMAIN /OS 24-JUN-92 09:56:00
.

4- S80+ SURGE LINE DWT/THER/SEIS FOR LBB (Ibb2)
-

,,.-

} LOAD CASE NO.'fC (EOSI), FORCES AND MOMDCS IN LOCAL COORDINATES (CO!CD.) k

.RUN SOP DCP AX1AL ~Y Z IT YY ZZj CROUP MMB NAME FORCE FORCE FORCE MOF.ENT MOMENT MOMENT i

(LB) (LB) (LB) (LB.IN) (LB.IN) (LB.IN)r

4. ;

PRN1 |
(CONTD.) | t

5, 26L 95 22253.95 17419.51 13421.17 273002.34 797506.44 1029725.44 i

! 26R 9B . 22304s72 22743.24 6241.50 273002.34 53F994.88 1186104.63 '.
27 22410.61 -23258.53 6742.81 273002.31 497994.19 1514602.50
28 [

f -10 - 22410.61 23258.53 6742.91 273002.34- 582714.00 2214749.00.

,

3. :
4 t

it

I .. (

|

.' i
'

- !

I' \

! '
i

! I
.

-

d -

i ;

_I
4
ii

h'
;
j
.

k. -
t

$ *

i

)

1. [
:

-

j.
t

'

2! i
,

:
}; .i -

-

-

j.
1 .

1 ?
,

, 1

4

!-
o >

6

!
l-
!

. _ _-s- . . , - - . _ . --. - . . _ . . - - _ _ _ _ _ _ _ _ _ _ . - . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ . _ _ _ _ _ _ _ _ _ _



, __ _ . _m . . - _ - --

o

IMPELL CORPORATION

**JPER PIPE VERSION 22E 0$/31/90 : SY$TE% ABB COMBUSTION ENOINEERIf;G - HP/ APOLLO DOMAIN /OS PACE 158
2 4 4UN-92 09:56:00i

S80+ SURGE LINE DWT/THER/SEIS FOR LBB (Ibb2)

LOAD CASE ID. || (STOT) . FORCES AND 2CMENTS IN LOCAL COORDINATES
*

RUN SOP DCP AXIAL Y Z XX YY 22CROUP MNB NAME FORCE FORCE FORCE MOMENT MOMENT MOMENT(LB) (LB) (LB) (LB.IN) (LB.IN) (LB.IN)
'

FRN1
1 1 48.35 688.43 426.62 107082.54 41935.59 68340.482L 2A 48.35 688.43 426.62 1G7082.54 12353.53 19591.96

*

2R 2A 48.35 426.62 688.43 107082.54 19591.96 12353.534 3 2B 426.61 50.08 688.43 16632.80 94806.09 7520.734

4 426.61 50.08 688.43 16632.80 61848.74 8983.00
.

SL 3A 426.61 50.08 688.43 16632.81 59443.72 10540.77SR 3A 426.61 688.40 47.06 16632.80 10681.08 59434.716L 3B 688.39 426.63 47.86 11443.31 15833.45 62981.41'A 3B 688.38 46.20 426.62 11443.31 53017.84 15787.817
4 688.38 46.20 426.62 11443.21 52055.46 12926.638 688.38 46.20 426.62 11443.31 52832.91 10065.439 688.38 46.20 426.62 11443.31 76963.51 7982.6010L 6A 688.38 46.20 426.62 11443.31 1C5574.67 8057.59
,

;
-

10R 6A 688.38 426.61 44.54 11443.31 8525.95 105575.77
1

11L 6B '426.63 688.37 44.54 8595.80 10748.28 100908.3711R 6B 426.56 52.78 688.43 7688.89 100899.64 11170.94
4

12L 60 426.56 52.78 688.43 7688.89 96097.39 10867.3412R 60 426.63 46.48 688.43 8561.71 96113.22 10867.34
*

13 426.63 46.48 688.43 8561.71 53130.67 9009.4814 426.63 46,48 688.43 8561.71 42977.21 7181.4015 : ,s 426.63 46.48 688.43 8561.71 75335.93 6218.9116L 61 426.63 46.48 668.43 8561.71 107/58.43 7877.10ISR 61 426.63- 46.62 633.93 8593.14 107758.88 7877.1017 426.63 46.62 633.90 8593.14 80159.73 9206.0618L 7A 426.63 46.62 633.90 8593.14 53737.86 10767.7418R 7A 426.63 633.84 46.12 8393.60 10828.08 53737.3819L 7B 746.61 463.11 46.12 9818.56 10764.30 46876.3019R 7B 746.61 46.27 463.04 9818.56 46878.59 10817.1920L 71 746.61- 46.27 463.04 9618.56 30355.16 12909.3920R 71 735.74 45.63 912.76 9818.56 30355.16 12909.3921L BA 735.74 45.63 912.76 9818.56 41433.90 14615.21
1

'< 21R SA 735.74 912.88 44.98 9818.56 14497.64 41502.56* ?L 8B 912.89 735.74 44.98 15136.88 10152.55 46995.00LiR 8B 912.89 47.90 735.70 15136.88 47035.96 9972.2623L 81A 912.89 47.90 735.70 15136.88 45628.81 10695.0423R RIA 912.89 735.65 51.02 15136.88 105c0.51 45672.37. 24Lo81B 735.65 912.89 51.02 10958.81 14354.72 30960.06
'

24R SIB 735.65 51.22 912.76 10958.81 30956.06 14267.7225 ' 9A 735.65 51.22 912.76 10958.81 29733.67 12612.71
4

26L 9B 48.35 735.70 912.76 32877.81 14999.96 15867.44
.

. 26R 93 48.35 613.90 674.84 32877.81 16130.84 12515.26'
\
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-IMPELL' CORPORATION
PACE 159,-

SUPERPIPE1 VERSION.22E 05/31/90 : SYSTEM: ABb COMBUSTION ENCIMEERINO - HP/ APOLLO DOMAIN /CS 23-JUN-92 16:01:26
f S80+ SURCO LINE tut /THER/SEIS FOR LB3 (1bb2)-

4

! LOAD CASE NO. I2 (EQSE), -FORCES AND MOMENTS IN LOCAL COORDINATES

[ RCN SOP i DCP AXIAL Y : XX YY :
.

| CROUP 'MMB .NAME- FORCE FORCE FORCE MOMENT MOMENT MOMENTj (La) (LB) (LB) (LE.IN) (LB.IN) (LB.IN)
i.

!
PRN1

1 1- 1 17598.37 31985.91 25400.65 1885893.63 2410941.75 2539402.002L 2A 17460.95 31828.17 24892.81 1885893.63 1833580.00 817590.00
,

) 2R 2A 17381.07_ 23591.28 31410.13 1885893.63 817590.00 1833580.00i 3L 2B 23604.89 17365.53 31410.13 917087.81 1336022.75 1607384.884 3R 2B 21704.76 17040.94 30448.64 917087.81 1336022.05 1607384.884 21704.76 17040.94 30448.63 917087.75 436985.78 847855.19'

SL 3A 19471.90 15193.39 20018.95 917087.81 1616535.50 386742.94SR 3A 17877.14. 25224.15 12481.89 917087.81 389989.63 1616298.634 , 6L 38 25224.43 17876.75 .12481.89 414786.87 849779.25 1836314.63! 6k: '3B 22000.42 9834.60 ~ 16095.64 414786.87 1834282.75 854103.75a 7 17837.52 6777.88 12605.61 414786.87 1324349.25 736545.698 13517.49 4731.18 10343.30 414786.87 1048185.56 758592.19i 9 10109.61 5364.15 12395.09 414786.87 .752696.94 587991.31i 10L 6A 7265.48 7286.43 15965.72- 414786.87 966316.38 307804.781 10R. 6A 6532.70 17515.28 8043.79 414786.87 309771.34 966042.2511L 68 17515.26 6532.80. 8043.79 297651.22 437928.00 1208170.50'11R- 6B 18066.24 8792.36 6574.46 292675.59 1209477.38 437522.97
,

12L: 60 18066.24 8292.36 6574.46 292675.59 1201873.87 455735.31
4 12R' 60 19092.90 8774.75 7142.25- 29766e.34 .1200666.25 455735.31-

13 .21153.39 8063.94 7847.54 297668.34 1026321.19 805114.06' 14- 23355.80 6692.81 '10063.39 29766d.34 : 716741.38 1163002.12] 15 , $1 28212.25 6312.94- 15166.05 .297658.34 1349806.63 1354574.75
'25678.63 6007.51_ 13036.54 -297668.01 662867.44 1353321.11i - 16L

;- 16R, 61 30795.59 6739.31 13055.59 297799.22 1349779.25 1354574.75; 17 30795.58 6739.31 13055.59 297799.22 947587.94 1222772.87'

I JL' '7A1 33291.10 7646.27 11981.97' '297799.22 79693(.50 974071.9418R 7A" 34907.63 11582.74- 9277.33 297799.59 97465t 50 797050.00- 19L . 7B 31680.29 19020.11J 9277233 595278.13 '72556t.94 706342,5019R 7B 33173.15' 11615.33 20068.94 595278.13 706361.6* 726030.19
4

20L 71 33173.15' 11615.33' 20068.94 595278.13 '908380.63 549232.4420R ' 71 12286.02. 14604.59 10778.09 595278.13 908380.63 $49232.4421L- SA 12286.02. 14604.59 10778.09 595278.13_ 597543.31 968139.1921R 9A - 13912.08- 10881.20'. 16879.72 595278.13 967623.69 599554.3122L SB 10880.95 , 13912.27 : 16879.22 1216226.25 300315.00 363652.5922R . 98 11255.61 19377.06> 15346.70 1215226.25 363090.09 300964.13
,

1 23L SIA 11255.61 19377.06: '15346.70 121622C.25 525975.12 S30437.5623R 81A s12061.38 16207.33 :20975.79 1216226.25 528578.94 '527121.1*e24LJ 81B 16207.60 12061.00 20975.79 901917.3R .958487.13 580954.69
:

i 24R' 81B. 17005.18 '22009.50 13197.09 901917.38 581456.13 959087.87l~ '2SL- 9A -17085.18 22009.50 13197.C9 901917.38 -197563.89 870909.38i 2!R SA 18170.87 22278.27 14333.94 901917.38 197563.89 870909.36
-

, .
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IMPELL CORPORATIOt*

. (
:

SUPERPIPE VERSION 22E 05/31/90 : SYSTEM:.. ABB COMBCSTION ENGINEERING - M?/ APOLLO DOMAIN /0$23-JUN-92 16:01:26
i PA0E 160 !
!.

1- 380+ SURCE LINE DWT/THER/SEIS FOR LBB (lbb2) ,

LOAD CASE tc.12 ' (EQSE), FORCES AND HOMENTS IN LOCAL COORDINATES (CONTD.) F
4

'

' sRUN SOP DCP AXIAL Y Z XX YY ZZCROUP . MMB NAME FORCE FORCE FORCE HOMENT MOMENT MCMENT
.

,

(LS) (LB) !LB) iLB.IN) |LB.IN) (LB.INI:

'
PRN1 '

.(CONTD.),

26L 9B 22300.30 19155.21 14333.94 305980.16 812506.38 1045592.8926R 93 22353.09 23377.15 6916.34 3058e0.16 555115.75 1198619.88i - 27 22456.96 23892.43 7417.66 305890.13 536972.56 1551561.00 i28 10 22458.96 23892.43 7417.66 305680.16 644663.50 2276953.00 ii
n i
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APPENDIX B |

MAIN STEAM LINE - PRELIMINARY ROUTING AND LOADS ANALYSIS
;
i

;

Purpose

This appendix reports the results of a preliminary stress analysis
of a System 80+ Main Steam line in the Reactor Building to provide
applicable forces and moments for - the Leak-Before-Break (LBB)
evaluation. The piping included in the inodel is represented in the
isometric sketch that follows. The analysis model originates at ,

the Steam Generator nozzle and terminates at the Reactor Building ~

penetration. Anchors are modelled at these-locations. The model
also includes additional piping in the Main Steam Valve House, but
only to evaluate thermal flexibility between effective anchors at
the valve house walls. All applicable design conditions, loadings,
codes, and regulatory requirements.are defined in the System 80+
Certification Program Draft . Distribution Systems Design Guide,
Reference 2.

The types of analysis results required for the LBB evaluation are
shown on the following page. Other results in the detailed
analysis include pipe displacements, stresses, support / restraint
loads, and nozzle loads - (anchor loads). Since the analysis is
preliminary and design information is;not available for allowable
nozzle or penetration loads, it is not within the . scope of- the
calculation to evaluate those loads.

A code compliance check is performed to verify that pipe stresses
are within the ASME allowables for the pipe as modelled. As
additional design information becomes available, it will be
included in a final analysis. !

14ethod

The piping is modelled as a three dimensional framework for !
analysis. Static analysis is performed by the- Direct Stiffness
Method and a simple Lumped Mass Idealization is used to determine
mode shapes and- frequencies for the dynamic analysis. .This piping

~

is analyzed-using the SUPERPIPE computer program..

1

I

{-
l

, ~ , - , ~ , - - - _ . _ -,,._,,,m,--,, , - - - , ,,,,,,,---m,--, , , , . . . . . , ,,,,...,._......-,m..._,_,,,_.,....,_, ,_ , ,-, ,... m ~ ,
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References and Deslan Inputs

1. ASME Boiler and Pressure Vessel Code, Section III, 1989.

2. Draft Distribution Systems Design Guide.

3. Consolidated Valve Drawing 3NC-046.

4. CESSAR Design Certification, Tables 10.1-1 and 10.3.2-1.

5. ABB-CE Letter dated 4/21/92 to R.W. Sonsall enclosing
Preliminary Thermal Movements and SSE Seismic Anchor
Movements.

6. ABB-Impell meno dated 5/21/92 to ABB-CE, Attn: R.A.
Matzie enclosing System 80+ N-411 Spectra and SAM.

7. System 80+ Main Steam System Piping and Instrumentation
Diagram.

8. System 80+ Nuclear Island Detailed Arrangement Drawings.-

Results

Forces and moments results for the load cases listed below are
provided for the Leak-Before-Break evaluation shown in Appendix H.

1. Gravity - Fluid-filled for Hydrostatic Testing
2. Gravity - St am-filled

3. Thermal Expansion

4. Gravity Steam + Thermal (Normal Operation)
5. Seismic Inertia - SSE
6. Seismic Anchor Movement - SSE

7. Steam Hammer

8. Seismic Inertia + Seismic Anchor Movement

. . . . . . . . . . . , . . .
.

. .. . . . _ _ _
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RFELL CORPORATith PAGE /4
;UPERPIPE VERSION 22E 05/31/90s SYSTEM: IBM-YWifVS 8- 6-92 77:57:29

A88 CCtDUSTION ENGINEERING
SYSTEtt 80+
PRELIMINARY MAINSTEArt ANALYSIS
DUKE ENGINEERING S SERVICES, INC.

.

ITOTIC ANALYSIS FM. 1 (GR-Hl. FORCES NONENTS AND STRESS 2S Alt 2C PIPE RUN5 (Ct3NT3. 9

RUN SOP DCP COMP AXIAL Y Z TORS YY ZZ
NAME NU. NAME TYPE FORCE FORCE FORCE MONENT NOMENT t10 MENT WZ IWZ B2tVZ

I LS I I LB ) ( LB ) tLB.FT) (LS.FT) ( LB.FT ) (PSI) (PSI) (PSI)

RUN1
(CONTD.)

ISR 002 STRS -1074.20 11133.90 2634.42 21576.95 -74499.97 45163.52 1101.09 1101.09 1101.J9
19L 001 STRP -1074.20 10352.20 2634.42 21576.95 -71865.53 34420.46 ~ 1012.76 1012.76 1012.?6
19H 001 AH8H -1074.20 10352.20 2634.42 21576.95 -71865.53 34420.46 1012.76 1012.76 1012.76
19R 001 STRP -1074.10 10352.20 2634.42 21576.95 -71865.53 '.420.46 1012.76 1012.76 1012.76
20L A04A STRP -1074.20 -15135.02 2634.42 21576.95 14029.88 112392.41 1414.52 1914.52 1414.wt
20H. A04A AH8M -1074.20 -15135.02 2634.42 215 4.95 14029.88 112392.41 1414.52 1414,r2 1914.52
20R A044~ BELS- -1074.21 39632.35 2(34.42 '21576.94 14029.87 112392.41 1414.52 2777.84 4012.42
211.' AU48 BELS .-35027.78 -1074.20 26 R.42 -23938.96 31456.04 -23567.12 564.40 1108.37 1600.97
21H A048 AH8M -3LO27.78 -1074.214 2634.42 -23908.96 31456.04 -23567.12 564.40 5.4.40 564.40
21R A04B STRP -35027.77 -1074.iO 2634.42 -23908.96 31456.04 -23567.12 564.40 564.40 564.40
22L A054 STRP -27210.65 -1074.20 263L92 -23908.96 57800.85 -12824.93 783.34 783.34 783.34
22H A05A AMBM -2721o.65 -1074.20 2634.42 -23908.96 57800.55 -12824.93 783.34 783.34 783.34
22R A05A .BELS -27210.64 2634.41 1074.20 -23508.96 -12824.93 -57800.85 783.34 1538.32 2222.C0
23L A058 BEL 8 -2635.71 -22606.09 1074.20 8795.55 -19881.46 25721.44 413.17 811.38 1171.98
23H A058 AH8H -2635.71 -22606.09 1074.20 8795.55 -19881.46 25721.44 413.17 413.17 413.17
23R A058 STRP -2630-58 22606.68 -1074.20 8800.06 19879.46 -21 21.44 413.17 413.27 413.17
24L A801 STRP -2630.75 21629.40 -1074.20 8800.06 18536.49 -53373.69 701.51 101.51 701,.51
24R A801 STRP -2634.42 19715.06 -1074.20 8454.54 18537.99 -53373.69 700.88 700.88 700.88
25L A802 STPP -26 M.42 17369.97 -1974.20 84 % .54 15315.39 -109001.28 1354.34 1354.34 1354.34
25E A802 STRP -2636.42 15456.09 -1074.20 8112.17 15715.39 -1090f*1.28 1354.03 1354.03 1354.03
26L A803 STRP -2634.42 13111.C0 -1074.20 8112 17 12092.80 -151S51.91 1871.47 1871.47 1871.47I 26P A803 S7RP -2634.42 11197.12 ' -1074.20 7769.80 12092.00 -151851.91 1871.25 1871.25 1871.25l 2 71. 7804 STRP .-2634AZ 8852.02 -1074.20 7769.80 8870.21 -181925.62 223b55 2236.55 2236.55

f 27R A8r STRP -2634.42 6938.14 -1074.20 7427.43 8870.21 -181925.42 2236.37 2236.37 2236.37
| 28L A805 STRP -2634.42 4593.05 -1074.20 7427.43 5647.61 -199222.40 2446.74 2446.74 2446.74

)'28R A805 STRP -2634.78 2678.81 -1074.20 7084.30 5648.56 -199222.40 2446.59 2446.59 2446.5929L 10 STRS -2632.44 -14860.12 -1074.20 7084.30 -18453.21 -62566.31 804.96 804.?6 804;96
29H 10 ANTT -2632.44 -14860.12 -1074.20 7084.30 -18453.21 -42566.31 804.96 1287.45 804.96
29R - 10 VALY -2634.47 -14859.77 -1074.20 7081.83 -18454.76 -42566.31 WA
30 ICIV VALV -2634.42 -16793.25 -1074.20 7081.83 -23288.L3 8646.25 WAW 11 YALV .-2634.42 -46415.00 -1074.20 7081.85 -25436.43 170639.19 P4/A3% 11 - ANTT '-2634.42 -96415.00 -1074.20 7081.83 -25456.43 170639.19 2118.32 3388.04 2118.32
31w. 11 STRP .-2634.42 -*6415.00 -1074.20 7031.83 -25436.43 170639.19 2118.32 2118.32 2118.32
32 ftSVH STRP -2634.42 -51886.87 -1074.20 7081.83 -32955.82 514695.71 6327.82. 6327.8Z 63t7.82
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J .tFELL CORPORAs._4 PAGE 86: AJPEPPIPE YERSitE 22E C5/31/906 SYSTEM: IBrt-VM/MVS 8- 6-92 17:57:29

ABB CCMaOSTISI EF1GINEERitG
SYSTEM 80+

k} kPRELIMINARY MAINSIEAM A'!ALYSIS
DUKE EtGINEERING & SERY1CES, IAC. ,,,

-

.TATIC ANALYSIS NG. 2 (GR-St. FORCES, t10MENTS APO STRESSES AtDG PIPC Rtsrc

RUN SUP OCP COMP AVIM Y Z T3RS Yv ZZNAME HG. HAME TYPE FORCE FOR"E TCPCF MOMcNT P10 MENT 210MLNT tt/Z IM/Z ScM/Z( LB ) E LB 7 ILG I (LB.FT) (LB.FT1 (LB.FT5 IPS13 IPSIB (FSI)
R1241.

IM SCNZ ANTT 1009* 6e 3036.79 131.67 -7608.82 18742.98 20088.78 349.67 559.26 349.671 SGNZ STRP 20095.68 3636.29 131.67 -7608.82 18732.98 20088.78 349.67 349.67 349.672L A014 STRP 8039.97 2904.87 131.67 -7608.82 19279.89 6504.18 2 4.50 264.50 266.502H ADIA AMBH 8089.97 2904.P7 131.67 -7608.82 19279.89 6504.18 266.50 2M.50 24.502R A01A BELS 8089.9* -131.67 2904.87 -7638.82 -6504.19 19279.89 266.50 523.36 755.973L A018 BELB 131.67 5239,86 1867.59 -2444.18 1339.54 -5219.7.' 72.59 142.55 205.923H A018 AMBH 131.67 5239.86 1867.59 -2% %.18 1339.54 -5219.77 72.59 72.59 72.593R A01B STRP '131.67 5562.61 -37.04 -2444.18 -526.38 -5363.14 72.59 72.59 72.5%4 LMIN STRP 131.67 671.08 -37.04 -2 % 4.18 -878,*3 -34973.15 430.23 430.21 430.23SL EHOU STRP 131.67 -873.61 -37.04 -2%4.18 -969.34 -34 M 9.36 426.55 426.55 426.55' 5;t EHOU STRP 131.67 -873.61 84.64 -24 % .18 -989.34 -34M 9.36 426.55 424.55 * 426.5561. A02A STRP 131.67 -4822.88 848.64 -2 % 4.18 -309.46 -12823.29 160.19 160.19 160.1966. A02A ANSH 131.67 -4822.88 e8.64 -2444.18 -309.46 -12823.29 1H.19 160.19 160.196R A02A BEtB 131.67 -4822.88 88.64 -2444.18 -109.46 -12823.29 160.19 314.59 454.407L A028 BELS 7855.88 131.67 88.64 -22.94 -2111.77 70455.61 130.86 256.98 371.207H A028 AHbH 7855.88 131.67 88.64 -22.94 -2111.77 10455.61 130.84 130.86 130.26
,

7R A028 STRP 7855.88 131.67 83.64 -22.94 -2111.77 10455.61 130.868L E'46 STRP 26304.67 131.67 88.64 -22.94 1064.25 5737.79 71.59 ' 130.86 130.86
71.59 71.598R El% STRP 26304.67 5553.26 -45.91 -22.94 1064.25 5737.79 71.59 71.59 71.59.

9L A034 STRP. 30810.03 5553.26 -45.91 -22.94 Mt.51 -42853.24 525.79 525.79 525.799H A03A AHRH 30810.03 5553.26 -45.91 -22.94 M 2.51 -42853.24 525.79 525.79 525.799R A03A BE-8 30810.02 -5553.26 45.91 -22.94 -MZ.51 42853.24 525.79 1032.54 1991.44
.

10L A038 BELB 5553.27 33843.02 45.91 490.33 149.23 -57546.52 706.01 1386.46 2002.6610H A038 AMBH 5553.27 33843.02 45.91 490.33 149.23 -57546.52 7C6.01 706.01 706.0110R A035 STRP 5553.26 -33843.02 -45.91 490.33 -149.23 57546.52 706.01 706.01 7v6.0111L CHIM STRP 5553.26 -34357.93 .-45.91 490.33 -195.14 91 M 7.01 1124.35 1124.35 1124.3511R CHIH STRP 5553.26 10782.41 -3.75 490.33 -195.14 91647.01 1124.35 1124.35 1124.35P CHOU STRP 5553.26 8717.67 -3.75 490.33 -210.19 52549.34 6 % .71 644.71 6 % .7113L C STRP 5553.26- -51C4.58 -3.75 450.33 -311.48 4852.62 59.96 59.% 59.9613H 005 ANEW 5553.26 -5184.58 -3.75 490.33 -311.48 '4852.62 59.96 59.96 59.9613R 005 .STRP 5553.26 -5184.58 -3.75 490.33 -311.48 4852.62 '59.96 59.96 59. %14L 004 STRP 5553.26 -5699.47 -3.75 490.33 -315.23 10294.65 126.50 126.50 126.5014R 004 STRP 5553.26 2099.80 ~1057.02 490.33 -309.96 10333.64 126.97 126.97 126.9715 R81N STRP -5553.26 -2019.39 -1057.02 490.33 -8766.12 10012.00 163.37' 163.37 163.3716 RBCU STRP 5553.26 -4084,13 -1057.02 490.33 -13004.77 22249.54 31. 22 316.22 316.2217L 003 STRP 5553.26 -4277.21 -1057.02 490.33 -13401.16 23817.28 335.32 335.32 335.32ITH tt03 AMBH 5553.26 -4277.21 -1057.02 490.33 -13401.16 23817.28 335.32 335.32 335.32ITR 003 STRP 5553.26 -4277.21 -1057.02 490.33 -13401.16 23817.28 535.32 335.32 335.32ISL 002 STRP 5553.26 -4534.66 -1057.02 490.33 -13929.67 26020.25 362.13 362.13 362.13
4
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' 1pELL CURPOR4.h e
J At t 47iJPERPIPE VERSION 22E 05/31/90s SYSTEM: IBM-VM/MVS 6- 4-92 17:57:2?

ABB CotBUSTICH ENGINEERIl2J
SYSTEM 80+
PRELIMINARY MAINSTEAM V4ALYSIS
00KE ENG1HEERI*:G A SERVICES INC.1

|rATIC ANALYSIS H5. 2 (CR-St. FORCES, HOMENTS AND STRESSES AltR4G PIPE RUNS (CONTD.)

RUN SDP DCP COMP AXIAL Y 2 TURS YY ZZ
NAME NC. NAME TYPE FORCE FCRCE FORCE NOMENT NONENT mHENT N/r IM/Z 82H/ZEL8) (L85 ELB) tLB.FT) (LB.FT) (LO.FT) (PSIt t>SI, IPSI)

RfJN1
1CONTJ. A

ICR 002 STRP -841.78 6970.tr8 2095.83 1 /246.7% -59392.53 26152.39 873.77 823.77 82347719L 001 STRP -841.78 645L.18 4095.33 17246.74 -57296.68 19+19.7G 771.8% 771.84 771.8419H 001 AH8H -841.78 6455.18 2095.03 17296.74 -07296.68 19979.76 '/1.84 771.84 771.84,
19R 001 STRP -841.78 6455.18 2095.83 172 % .74 -b7296.68 1943).76 771.e4 771.34 771.84 *

f
20L A04A STRP -841.78 -10333.06 2095.83 17246.74 11037.77 P2658.65 JN4.71 1044.71 1044.71 '

20H A044 AMBH -841.78 -10333.06 2095.83 17246.74 11037.77 82658.85 1044.71 1044.71 1044.7120R A04A BELB -841.80 29340.28 2095.83 17246.74 11037.78 82656.85 1044.71 20S1.61 2963.4221L -A048 BELB -26307.27 -841.78 2095.83 -18897.12 25106.10 -18523.68 447.T0 878.79 1269.3621W A048 AH8H -26307.27 -841.78 2095.83 -18897.12 25106.10 -18523.68 447.50 447.50 447.5021R ADAB STRP -26307.28 -841.78 2095.83 -18897.13 25106.08 -18523.69 447.50 447.50 - 447.50
. 22L- A05A STRP -21158.20 -841.78 2095.83 -1?S97.13 46064.81 -10105.67 623.28 623.28 623.28'

22H A05A A>BN -23150.20 ~841.78 2095.83 -18897.13 46064.81 -10105.67 623.28 623.28 623 2822R AUSA BEL 8 -21158.20 2095.81 841.78 -18897.12 -10105.68 -46064.83 623.28 1224.06 1768.0023L A058 BELB -2094.86 -18125.20 841.78 6948.05 -15741.02 19728.25 321.15 630.67 910.9623H AC3B ANBH -2096.86 -18125.20 841.78 6948.C8 -15741.02 19728.L3 321.15 321.15 321.1523R A058 STRP -2092.75 18125.66 -841.78 6951.M 15739.44 -19728.r5 321.15 321.15 321.1524L t. Sol STRP -2092.86 17481.93 -841.78 6951.H 11687.03 -41924.78 552.32 552.32 M2.3224R A801 STRP ' -2095.83 15567.73 -841.78 6606.86 14688.21 -41984. 7$ 551.e9 551.69 551.6925L AB02 STRP ~2095.83 14023.04 -841.78 4 06.86 12162.86 ~% 372.94 1973.14 1073.14 1073.1425R A802 STRP ~2095.83 12109.19 -841.78 6264.57 12162.86 -86372.94 1072.84 1072.84 1072.8426L AB03 STRP -2095.85 10544.49 -841.78 5264.57 9637.51 -12e383.46 1483.58 1483.58 1483.5826R A803 STRP -2095.83 0650.64 -841.78 5922.27 9637.51 . -120383.46 1483.37 1483.37 1483.3727L A804 STRP -2095.83 7105.95 -841,78 5922.27 7112.Is -144018.33 1770.*6 1770.46 177E.4627R .iBOg STRP -2095.83 5192.09 -841.78 5579.97 7112.16 -194018.33 1770.30 1770.30 1770.3028L A805 STRP -2095.83 3647.40 -841.78 5579.97 4586.81 -157277.57 1931.52 1931.52 1931.5228R AB05 STRP -2096.06 1733.27 -841.78 5237.06 4587.51 -15723.!7 1931.37 1931.37 1931.3729L 10 STRP -2094.51 -9619.50 -841.78 5237.06 -14299.58 4 6562.18 837.6S 837.68 837.68-29H 10 ANTT -2094.51 -9819.50 -841.78 5237.06 -14299.58 -66562.18 837.68 1339.79 8!T.6829R 10 VALV -2095.83 -9819.22 -841.78 5235.15 -19100.28 -46562.18 WA30 ttSIV VALV -2095.83 -12749.71 -841.78 5235.15 -18088.31 -18032.10 N/A31L 11 VALV -2095.85 -41374.44 -841.78 5235.15 -19771.88 233879.72 N/A31H 11 ANTT -2095.81 -41374,44 -841.78 5235.15 -19771.B8 133879.72 141.49 2657.39 141.4931R 11 STRP -2095.83 -41374.44 -841.78 5235.15 -19771.88 133879.72 1641.49 1661.49 1661.4932 PCYH STRP -2095.83 -44978.72 -841.78 5235.15 -256 M.35 64115.62 5359.?1 SC59.91 5359.91

>
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t** ELL CCRPORAlut PACE 172
'UFIRPIPE YERSION 22E 05/31/90s SYSTEM IBM-VtVMYS 8- C-92 17:57:Z'1

A88 C0tBUSTION EPCINEERING
SYSTEM 80*
PRELIMINARY MaltGTEAM ANALYSIS
DUKE ENGINEERING & SERVICES, INC. hk kj hb bbg

6

;TATIC ANALYSIS HU. 3 (TH-II. FORCES,tO1ENTS AND STRESSES AL0tG PIPE RUNS

RtN SDP DCP CCHP AXIAL Y Z TORS YY ZZ
NAME tc. HAME TYPE FORCE FURCE FCRCE HONENT HOMENT NCHENT M/Z IM/Z

IL83 ELSI (LB) E L8.FT ) (L8.FT3 ( L8.FTI IPSI) IPSIS

I RUN1
' 1H SCHZ ANTT 4250.26 -9202.49 -25010.74 71046.09 347191.41 -74132.58 4874.9 7796.55

1 SGNZ STRP 4250.26 -9292.49 -25010.74 710 % .09 347193.41 ~74132.58 4874.67 4874.67
2L ADIA STRP 4250.26- -9202.49 -25010.74 71046.09 243309.59 -35909.31 3 % 6.74 3446.74
ZH A01A AMBH 4250.26 -9202.49 -25010.74 71046.09 243309.5! -35909.31 3446.74 3%6-74
2R A01A SELS 4250.25 25010.74 -9202.49 71046.10 35*09.3% 243309.59 3446.74 6768.72
3L A018 BELS -25010.74 4250.L'6 -9202.49 -1399.95 36536.7f 133580.81 ISM.M 3 41.82
3H A018 AHBH -25010.74 4250.26 -9202.49 -1399.95 36536.',5 133580.81 1864.M 1864.M
3R A018 STRP -25010.74 8 % .75 -10101.17 -1399.95 80017.A5 113030.55 ISM.M 1864.66
4 EHIN STRP -25010.74 846.75 -1010*.17 -1399.95 -15943.L4 1049%.47 1429.84 1429.84
EL EHOU STRP -25010.7% 8*,6.75 -19101.17 -1399.95 -46246.73 102446.22 1513.46 1513.46
SR EH00 STDP -25010.h 846.75 1137.30 -1399.95 -462 % .75 102446.22 1513.46 1513446
6L A02A STRP ~25010.74 846.75 1137.30 -1399.95 -37523.63 95951.65 1387.27 1387.27
6H A02A AMBH -25010.74 846.75 1137.30 -1399.95 -37523.63 95951.65 1367.27 1387.27
6R A02A 8ELS -25010.73 8 % .74 1137.30 -1399.95 - -37523.H 95951.45 13ST.27 2724.33
7L A028 SELB -846.75 -2S010.75 1137.30 33258.75- 28 M.92 1865M.M 7551 JS f011.20
7H A028 ANBH -846.75 -25010.75 1137.30 33258.75 2864.92 1865%.M '351.78 2G51.78
7R A028 STRP -846.75 -25010.74 1137.30 33258.75 2864.94 186566.66 2551.78 2551.78
8L E146 STRP -846.75 -25010.74' 1137.30 33258.75 43444.55 1082701.66 14595.94 14595.94
3R E146 STRP -846.75 172633.14 -2637.03 33258.75 43614.55 1082701.66 14595.94 14595.94
9L A03A'STRP -846.75 172633.14 -2637.03 - 33258.75 20540.58 -427838.28 5784.31 5784.31
9H A03A AMBH -8% . 75 172633.14 -2637.03 33258.75 20540.58 -427838.28 5784.31 5784.31
9R A03A BELS -8% . 72 -172633.14 2637.02 33258.75 -20540.61 427838.28 5784.31 11359.24
10L A038 SELB 172633.14 -8 4 .77 2637.01 10651.84 43147.53 1078387.85 14531.49 28536.97
10H A038 ApeH 172633.14 -846.77 2637.01 10651.84 43147.53 1078387.85 14531.49 14531.49
IPR A038 STRP 172633.14 846.75' -2637.01 10651.83 -43147.5Y -IO78387.85 14531.49 14531.49
11L CHIN STRP 172633.14 8%,75 ~ -2637.01 10651.83 -45784.55 -1979234.53 14D4.34 14544.34
11R CHIN .STRP 172633.13 -43801.27 2048.65 10651.83 -45784.55 -1079234.53 14544.34 14544.34
12 CHOU STRP 172633.13 -43801.27 2018.65 10651.83 -37569.46 -903591.28 12177.10 12177.10
13L 005 STRP 172633.13 -43801.27 2048.65 10651.83 177%.13 279042.95 3767.29 3767.29
13H 005 AMBH 172633.13 -43801.27 2048.65 10651.83 17744.13 279042.95 3767.29 3767.29
13R 005 STRP 172633.13 -43801.27 2048.65 10651.83 17744.13 279042.95 3767.29 3767.29
14L 004 STMP 172633.13 -43801.27 2048.65 10651.83 197?2.78 322844.24 4357.22 4357.22
14R 004 STRP 172633.13 28635.27 19981.84 10651.83 19728.12 323206.43 4362.03' 4362.05
15 RBIN STRP ,172633.13 28635.27 19981.84 10651.83 139582.87 94124.14 2271.20 2271.20
16 RBOU STRP 172633.13 28635.27 19981.84 10451.83 199660.06 -20703.34 2706.39 27M.39
17L 003 STRP 172633.13 28655.27 14981.84 10651.83 205278.25 -31441.57 2799.73 2799.73
17H 003 AMBH 172633.13 28635.27 14981.84 10651.8% 205278.25 -31441.57 2799.75 279*.75
17R 003 STRP 172633.13 28635.27 -14981.84 10651.83 205278.25 -33441.57 2799.73 2799.73
18L 002 STRP 172633.13 28635.27 14981.84 19651.83 212769.18 -45759.20 2933.68 2933.68

*
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MPElt. CORDdPATA 4 PACE 1 3UPERPIPE YER$134 . 22E 05/31/908 2Y.% EM: IBM-VWIW3 8- 6-92 17:57:29

ABB CtfSUSTION ENGINEERIts
STSTEM 80+

tNRELIMINARY MAINSTEAM ANALYSIS
DUKE EPCIi4EEPIPC 4 SERVICES, IFC.

.

'TLTIC ANALYSIS H5. 3 ITH-18. FORCES, NOMENTS Aho fTRESSES ALOHO PIPE RtH3 (CONTO.)

RtH - SCP DCP CD1P AX1AL Y Z TORS YY ZZ
NAME NU. HANE iTPE FORCE FORCE FORCE NOMENT NOMENT NOMENT WZ IWZ

I LB 3 ILB3 ( LB ) ELB.FT) tLB.FTl ILS.FT) EPSID (PSI)

RUN1
tCGITD.)

18R 002 STRP 19519.18 ~598 7. 6 7 -35365.01 210342:74 908880.02 -54184.11 12581.55 12581.5519L- 001 STRP 19519.18 -5987.67 -35365.01 210342.74 873514.78 -48196.42 12114.36 12114.3619H 001 fHBH 19519.18 -5987.67 -35365.01 210342.74 873514.78 -48196.42 12114.36 12114.3619R 001 STR* 19519.1C -5987.67 -35365.01 210342.74 873514.78 -48196.42 12114.36 12114.3620L A04A STRP 19519.18 -5987.67' -h5365.01 210342.74 ' 279561.34 197031.68 5109.44 5109.44-

20H A01A A>eH 19519.18 -5987.67 -3f365.01 210342.74 -279561.34 147031.68 5109.44 5109.44ZOR A044 BELB 19519.18 -16553.80 -35365.01 2103'2.75 -279561.26 147031.68 5109.44 10033.9321L. A048 BELS 16553.81 19519.17 -35365.C1 412180.11 77723.8T 135911.54 5936.37 11657.8521H A048 AMBH 16553.81 19519.17 -35365.01 412180.11 77723.83 135911.54 5936.37 5936.3721R A048 STRP 16553.80 19519.17 -15365.01 412100.07 77723.95 135911.52 5936.37 5936.~3722L AUSA STRP 16553.80 19519.17 -35M5.01 412180.07 -275933.74 -59284.43 6725.78 6725.7822H APSA kHPtH 16553.80 19519.17 -35165.01 412180.07 -275933.7% -59284.43 6725.78 6725.7822R A05A BELS 16553.82 -35365.00 -19519.18 412180.18 -59284.29 275933.74 6725.78 13208.0923L A058 BELS 35365.95 16551.78 -19519.18 132500,77 338979.79 3464T9.22 6765.62 13286.3323H A05B AMBH 35365.99 16551.78 -19519.18 132500.77 338979.79 346479.22 6765.62 6765.6223R A058 STRP 35362.20 -16559.82 19519.18 132423.79 -339009.88 -346479.22 6765.62 6765.6224L ABol STRP 35362.20 -16559.82 19519.18 132423.79 ~414606.74 -325775.99 6352.89 6352.8924R AB01 STRP 35365.01 -16553.80 19519.18 132477.25 -314584.23 -325775.99 6352.89 6352.8925 AB02 STRP 35365.01 -26553.a50 19519.18 132477.25 -256026.67 -274114.54 5374.37 5374.3726 ABOL STRP 35365.01 -16553.80 15519,18 132477.25 -197469.12 -226453.12 4921.07 4421.0727 AB04 STRP 35365.01 -16553.80 19519.18 132477.25 -138911.56 -176791.67 35,13.55 3513.5528L AB05 STRP 35365.01 -16553.80 19519.18 132477.25 -e0354.00 -127130.25 26 8.44 26,8.4% ;
28R AB05 STRP 3".367.22 -16599.07 19519.18 132488.00 -80336.30 -127130.25 2698.44 2698.0429L 10 STRP. 35367.22 -16549.0* 19519.18 132488.00 357615.61 244181.53 6096.97 6096.9729H 10 ANTT 35367.22 -16549.t '/ 19519.18 132488.00 357615.61 244161.53 6096.97 9751.5029R 10 VALV 35365.01 -16553A4 19519.18 132535.81 357597.71 244181.53 WA30 PGIV VALY 35365.01 -16553 40 19519.18 132535.81 445433.98 318673.67 WA31L 11 VALV 35365.01 -16553 Nr 19519.18 132535.81 484472.40 351781.30 WA31H 11 ANTT 35365.01 -16553.80 19519.18 132535.81 484472.40 351781.30 8256.15 13204.8931R 11 STRP- 35365.01 -16553.8f 19519.18 132535.81 484472.40 351781.30 8256.15 8256.15e

32 MSVH STRP 35365.01 -16553.Fd 19519.18 132535.81 621106.86 467657.95 10618.84 10618.84
'RUNZ

33 ABol VALV O.00 0.00 0.00 0.00 0.00 0.00 WA34 101 VALV 0.00 0.00 0.00 0.00 0.00 0.00 WA35L 102 VALY 0.00 0.00 0.00 0.00 0.00 0.00 N/A35R 102 NONS 0.00 0.00 0.00 0.00 0.00 0.00 WA36L Bo1A NGG O.00 0.00 0.00 0.00 0.00 0.00 WA

e
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PELL CORPORAT1ttl PAGE (4
;JPERPIPE YERS10H 22E 05/3V?0) SYSTEM: ISH- W MVS 6- 6-92 18: 5tF4

A88 CatBUSTION EFCINEERING
SYSTEM 80+ '

PRELIMINARY MAINSTEAM ANALYSIS I

{ { QQ hMNh hDUKE ENGINEERING & SERVICES, Ilc.
j

- g

; 2A0 CASE PC. 43 (HOT 13. FORCES, tO1ENTS AND STRESSES AL0tG PIPE RUtG

RUN SCP OCP COMP AXIAL Y 7 TORS YY ZZ
NAME tc. HAME TYPE FORCE FORCE FORCE HOME*3T NOMENT HOMENT PVZ IM/Z

ELB) ( LB ) ELB) (1D.rT) (LB.FT) E LB.FT ) IPSI) (PSI)

RUNI
IH SGNZ ANTT 14349.93 -5546.20 -24879.06 70162.06 399766.62 -41269.44 5036.13 8054.79
1 SGNZ STRP. 14349.93 -55M.20 -24879.06 70362.06 3997M.62 -61269.44 5036.13 5036.13
2L A01A STRP 12340.23 ~6297.62 -24879.06 70362.06 296304.62 -32905.15 3639.36 3639.36
2M A01A AMBH 12340.25 -6297.62 -24879.06 70362.06 286304.62 -32905.15 3639.36 3639.36
2R ADIA SELB 12340.21 24879.04 -6297.62 70362.00 32905.18 286104.62 3639.36 7146.98
3L-A018 SELS -24879.04 9490.11 -7334.90 -3980.58 41437.46 141381.06 1808.09 3550.72

'

,
3H A018 ANBH -24879.04 9490.11 -7334.90 -3980.58 41437.46 141381.06 1808.09 1808.09
3R A018 STRP ~24879.06 6409.36 -10138.20 -3980.59 07290.69 118684.37 1808.69 1808.09
4 EHIN STRP -24879.06 1517.83 -10138.20 -3980.59 -18375.45 80246.25 1011.12 1011.12
SL EHOU STRP
SR EHOU STRP

' -24879.06 -26.87 -10138.20 -3980.59 -51743.70 77762.19 1146.93 1146.93 !

-24879.06 -26.87 1225.94 -3980.59 -51743.70 77762.19 1146.93 1146.'r3
6L A02A STEP -24879.06 -3976.13 1225.94 -3980.59 -41490.46 92480.62 1244.46 1244.46
6H A02A AMBH -24879.06 -3976.13 1225.94 -3980.59 -41490.46 92480.62 1244.46 1244.46
6R A02A -SELB -24879.04 -3976.14 1225.94 -3980.57 -41490.44 92480.62 1244.46 2443.87
7L A028 BELS 7009.13 -24879.04 1225.94 3M77.48 1032.39 215206.75 2677.85 5258.76
7H A0ZB ANH 7009.13 -24879.04 1225.94 36477.48 1032.39 215206.75 2677.85 2677.85
7R A028 STRP 7009.13 -24879.06 1225.94 3M77.50 1032.41 215206.75 2677.85 2677.85
8L E146 STRP 25457.92 -24879.06 1225.94 36477.50 48929.87 1193969.00 14M6.75 14M6.75
BR E146 STEP 25457.92 1781M.37 -2682.94 36477.50 48929.87 1193969.00 146M.75 14 M6.75
9L A03A STRP 29963.27 178186.37 -2682.94 3 M77.50 23205.14 -512392.31 6308.37 6308.37
9H E03A AteH 29963.27 178166.37 -2682.94 3M77.50 23205.14 -512392.31 6308.37 6308.37
9R A33A BELB 29963.29 -178186.31 2682.92 3M77.48 -23205.16 512392.31 6308.37 12388.39
10L A038 SELS 178186.31 32996.23 2682.92 12180.40 47502.26 1115951.00 13826.28 27152.07
IDH A038 AHSH 178186.31 32996.23 2682.92 12180.40 47502.26 1125951.00 13826.28 15826.78
10R A038 STRP- 178186.37 -32996.26 -2682.92 1218J.39 -47502.30 -1125951.00 13826.28 13826.28
11L CHIN STRP 178186.37 -33511.17 -2682.92 12180.39 -50442.27 -1092779.00 13421.34 13421.34
11R CHIN STRP 178186.37 -33018.86 2044.90 12180.39 -50442.27 -1092779.00 13421.34 15421.34
12 CHOU STRP 178186.37 -35083.59 2044.90 12180.39 -41441.51 -939114.06 11533.24 11533.24
13L 005 STRP 178166.37 -48965.84 2044.90 12180.39 19162.16 311093.69 3826.65 3826.65
13H 005 AMBH 178166.37 -48985.84 2044.90 12180.39 19162.16 311093.69 3826.65 3826.65
13R 005 STRP 178186.37 -48985.84 2044.90 12180.39 191F2.16 311093.69 3826.65 3826.65
14L 004 STRP 178186.37 -49500,73 2044.90 12180.39 21406.74 364606.22 4483.18 4483.18
14R 004 STRP 178186.37 30735.06 13929.82 12180.39 21341.02 36504t.31 4488.48 4488.48
15 RBIN STRP 178186.37 26615.87 '13924.82 12180.39 144421.75 113310.31 2256.96 2256.96,

16 ftSOU STRP 178186.37 24551.13 13924.82 12150.39 206115.94 -471.74 2533.05 2533.05
17L 003 STRP 178186.37 24358.05 13924.82 12180.39 211885.37 -10688.86 2607.00 2607.00
17H 003 APeH 178186.37 24358.05 13924.82 12180.39 211885.37 -19688.84 2607.00 2607.00
17R 003 STRP 178186.37 24358.05 13924.82 12180.39 211885.37 -10688.86 2607.00 2607.C3
18L 002 STRP 178186.37 2*100.60 13924.82 12180.39 219577.94 -24199.06 2714.11 2714.21
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IMPELL CCRPCRA11tki PACE G2SUPERPIPE VERSION 22E 05/31/905 SYSTEM: IBM-VM/In*S 8- 6-92 18: 3:58

ABS CCtSUSTION EtCINEERING
SYSTEtt 80+
PRELIMINARY HAIH5 TEAM ANALYSIS
DUKE ENGINEERItC 8 SERVICES, INC.

] hk k ${ ,

. LUA0 CASE tc.5W (SSEAI. FURCES, NOMENTS AND STRESSES ALDC PIPE RUC

RWI SUP DCP COMP AXIAL Y Z TURS YY ZZNAME 75. HAME TYPE FORCE FORCE FORCE HOMENT NOMENT NOMENT N/Z IfVZ(LB) ( LS I (LBI (LB.FT1 I LB.FT ) (LS.FT) (PSI) (PS13
Rull

1H SGNZ AMTT 30571.56 3729'. 18 120621.62 72601.75 851262.12 300532.37 11110.77 17770.551 SGNZ STRP 30571.56 3T291.18 120621.62 72601.75 851262.12 300532.37 11110.77 11110.77ZL A01A STRP 30571.56 37291.18 120621.62 72601.75 352546.25 198113.44 4775.04 4775.04ZH A01A ANDH 30571.56 37291.18 120621.62 72601.75 352546.25 148113.44 4775.04 4775.042R ADIA BELS 29835.28 117660.50 36027.01 72601.75 148113.44 352546.25 4775.04 9377.233L A018 BELS 117660.50 29835.28 36027.01 29126.65 89229.94 187977.94 2577.63 5061.?53H A018 ANDH 11740.50 29835.28 36027.01 29126.65 89229.94 187977.94 2577.63 2577.633R A018 STRP 104306.81 21431.15 33096.14 29126.65 108013.44 173568.06 2533.52 2533.524L EMIN STRP 104306.81 21431.15 33096.14 29126.65 405980.50 366342.12 6718.07 6718.074R EHIN STRP 93295.50 5188.62 31877.81 29126.65 405980.50 366342.12 6718.07 6718.07SL EHOU STRP 93295.50 5188.62 31877.81 29126.65 499453.81 373955.75 7M2.C0 7662.80SR EHOU STRP 83960.62 14596.23 50967.50 29126.65 499453.81 373955.75 7662.80 7H 2.806L A02A STRP 83960.62 14596.25 50967.50 29126.65 110684.06 270208.06 3600.02 3600.026H A02A AMBH 83960.62 19596.25 50967.50 29126.65 110684.06 270208.06 3600.02 3600.026R A02A BEL 3 72152.12 31412.63 40728.97 29126.65 110684.06 270208.06 3600.02 7069.757L A028 BELS 31412.63 72152.12 40728.97 44708.83 137022.37 114307.25 2256.79 4431.887H A028 AMBH 31412.63 72152.12 40728.97 44708.C3 137022.37 114307.25 2256.79 2256.797R A02B STRP 42677.55 49899.66 22053.13 44708.83 137022.37 114307.25 2256.79 2256.79SL E146 STRP 91090.12 75959.00 40691.16 44708.83 333491.69 557875.06 7992.49 7992.49BR E146 STRP 108310.44 51434.37 25462.83 44708.85 333491.69 557875.06 7992.49 7992.499L A03A $1RP 108310.44 51434.37 25$62.83 44708.83 113378.19 328935.37 4303.46 4303.469H A034 AMBH 108310.44 51434.37 25462.83 44708.83 113378.19 328935.37 4303.46 4303.46
i

9R A03A BEL 8 122059.00 48891.89 29029.82 44708.83 113378.19 328935.37 4303.46 8451.15
'

ICL A038 BELS 48891.89 122C59.00 29029.82 10020.87 1494S1.69 174518.62 2821.69 5541.2510H A038 ApeH 48891.89 122059.00 29029.82 10020.87 149481.69 174518.62 2821.69 2821.691CR A038 STRP 49961.79 123643.44 29853.26 10020.87 149481.69 174518.62 2821.69 2821.6911L CHIN STRP 49961.79 123643.44 29853.26 1C020.87 178597.81 281030.75 4086.85 4086.8511R CHIN SirP 50907.73 26980.50 17749.05 10020.87 178597.81 281030.75 4086.85 4086.8512L CHOU STRP 50907.73 26980.50 17749.05 10020.87 167518.06 281036.37 4015.67 4015.6712R CHOU STRP 53993.75 22240.84 12970.66 10020.87 167518.06 281036.37 4015.67 4015.6713L 005 STRP 65079.04 44640.02 23500.59 20020.87 101882.87 196440.31 2717.56 2717.5613H 005 AteH 65079.04 ~ 44640.02 23500.59 20020.87 101882.87 196440.31 2717.56 2717.5613R 005 STRP 68682.56 48992.68 26045.tt7 10020.87 101882.87 196440.31 2717.56 2717.5614L 004 STRP- 68682.56 48992.68 2604f.67 10020.87 127311.12 244911.31 3388.51 3388.5114R 004 STRP 72118.50 23058.26 1H20.15 20020.87 127495.31 245275.19 3393.51 3393.51ISL 981N STRP 72110.50 23058.26 1MTO.15 20020.87 124210.31 119804.00 2120.69 2120.69ISR RBIN STRP 76810.75 23948.76 17:23.25 10020.87 124210.31 119804.00 2120.69 2120.6916L RBOU STRP 76610.75 23948.76 11223.23 10020.87 171205.62 155291.37 2838.32 2838.3216R R80U STRP 78563.81 24755.81 17750.88 20020.87 171205.62 155291.37 2838.32 2838.32

-

- - - - - - - - - - - . - - _ _ _ - _ _ _ _ - - . _ - _ . _ - - . . - _ _ . . - .
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tt1PELL CCRPCRAl uit PAGE 03.;UPERPIPE YERSIOtt 22E 05/31/90s SYSTEat IBM-VM/t1VS 8- 6-92 18: 3:58

A83 CCt1BU3TIOtt EPCINEERItc
SYSTEtt 80+
PRELIMINARY MAINSTEAM ANALYSIS
DUKE EtCINEERING A SERVICES, INC.

5

. CAD CASE PM.5F ISSEA). FCRCES, it0MENTS AND STRESSES Aletc PIPE Rt#G (CmTO.)

RUN SCP DCP C O1P AXIAL Y Z TCRS YY ZZNAME .tc. hAME TYPE FORCE FCRCE FORCE t10t NWD(T NOMENT M/Z. 1WZt LB.'ENTtLB1 113 ) iLB) FTI iLB.FTI I LB.FT I tPSI> tPSIJ
RtJ81

(CCN73.)
17L 003 STRP 78563.81 24755.81 17750.83 10020.87 176443.62 159866.94 2923.55 2923.5517H 003 A>ett 78563.81 24755.81 17750.88 10020.87 176443.62 159866.94 2923.55 2923.5517R 003 STRP 73917.12 29935.11 17869.32 10020.87 176443.62 159866.94 2923.55 2923.5518L 002 STRP 78917.12 24935.11 17869.32 20020.87 183642.69 166045.00 3039.79 3039.79ISR CO2 STRP 144979.25 67310.69 42790.83 243194.69 757615.00 645560.31 12570.21 12570.2119L 001 STRP 144978.25 67310.69 42790.83 243194.69 716050.50 578351.62 11679.52 11679.5219H 001 AMBH 144978.25 67310.69 42790.83 243194.69 716050.50 578351.62 11679.52 11679.5219R 001 STRP 144274.00 66987.44 41903.72 ?43194.69 716050.50 578351.62 11679.52 11679.5220L A04A STRP 142384.62 59381.84 12392.99 243194.69 190876.19 1484027.00 18596.92 18596.9220H A04A ANBH 142384.62 59381.84 12392.99 2431 % .69 190876.19 1484027.00 18596.92 18596.922CR A044 PELB 141953.87 104202.94 28220.09 243194.69 190876.19 1484027.00 18596.92 36520.6821L A048 e$ELB 104202.94 141953.87 28220.09 170828.56 178347.62 862160.37 11011.80 21625.0021H A048 AMBH 204202.94 141953.87 28220.09 17C828.56 178347.62 862960.37 11011.80 11011.8021R A048 STPP 96681.62 134892.69 47383.04 170828.56 178347.62 862960.37 11011.80 11011.80

-

22L A05A STRP ?6681.(2 134892.69 47383.04 170828.56 403591.50 487517.94 8042.26 8042.2622H A05A ANBH 96681.62 134892.69 47383.04 170828.56 403591.50 487517.94 8042.26 8042.2622R A05A BELB 898?8.94 49743.64 103644.19 170828.56 487517.94 403591.50 8042.26 15793.4123L A058 BELB 49747.10 89897.06 103644.19 874369.87 400180.37 406151.75 12805.93 25148.4223H A058 AMBH 49747.10 89897.06 103644.19 874369.87 400180.37 406151.75 12805.98 12805.9823R A058 STEP 50175.74 65119.37 86704.81 874459.75 399983.44 406151.75 128C5.93 12805.9324L ABol STRP 50175.74 85119.37 86704.81 874459.75 506289.12 403277.37 13347.02 13347.0224R AB01 STRP 49778.34 76292.94 62305.41 826967.19 506401.44 404440.12 12889.52 12889.5225L A802 STRP 49778.34 76292.94 62305.41 826967.19 687299.25 433834.69 14:24.91 14224.9125R AB02 STRP 50780.93 62726.58 50636.83 781151.44 687266.37 436134.12 13840.29 13840.2926L A803 STRP 50780.93 62726.58 50636.83 781151.44 785551.19 490710.31 14864.48 14864.4826R AB03 STRP 53089.50 47723.18 47590.15 737311.94 785518.62 493393.94 14536.98 14536.9827L AB04 STRP 53089.50 47723.18 47590.15 737311.9% 805196.37 571823.31 15119.80 15119.8027R A804 STRP 56180.85 35470.66 43853.95 695976.*4 805164.50 574103.25 14835.01 14835.0126L AB05 STRP 56180.85 35470.66 43853.95 695976.94 751053.81 619087.31 14679.30 14679.3028R AB05 STRP 62087.22 40340.12 61382.05 657674.87 751107.19 619633.19 14415.01 14415.0129L 10 STRP 68045.62 44931.5% 87623.94 657674.87 951795.00 551551.81 15723.45 15723.4529H 10 AMTT 68045.62 44931.54 87623.94 657674.87 951795.00 551551.81 15723.45 25148.0929R 10 VALV 71982.00 47128.63 95470.56 657550.50 953580.94 551551.81 tVA30 MSIV VALV 71982.00 47128.63 95470.56 657550.50 1363794.00 609381.87 IVA31L 11 VALV 120422.12 157668.56 194714.81 582919.31 1715624.00 485723.69 tVA31H 11 ANTT 120422.12 151668.56 194714.81 582919.31 1715624.00 485723.69 23013.84 368N w31R 11 *tTRP 122982.00 156911.37 199628.56 552919.31 1715624.00 485723.69 23013.84 230D M32 MSVH JTRP 122982.00 156911.37 199628.56 582919.31 2718845.00 1967581.00 38572.53 3857E 33

-

. _ _ - - _ - - _ _ - . . . - - _ _ . _
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IMPEL 1 CCRPORA11th
;SUPERPIPE VERSION 22E 05/31/90) 5YSTEM: IBM-VM/MVS PCCE 56

8- 6-92 18: 3:58
ABS COMBUSTION ENGINEERING
SYSTEM 80+
PRELIMINARY MAINSTEAtt AMALYSIS
DUKE ENGINEERItG & SERVICES, Itc.

{ { G { gg
. LCAD CASE NO.635 tSAMFl. FORCES, NOMENTS AND STRESSES Alt 2C PIPE RtAt3

RUN SDP CCP COMP AXIAL Y Z TURS YY ZZHAME HO. HAME TYPE FURCE FORCE FCRCE NOMENT HOMENT t*0HENT WZ IWZE LS I ( LS ) ELB3 ELS.FT) E LB.FT 7 I LB.FM (PSit (PSI)
RtA41

1H SGNZ ANTT 1409S.06 36842.91 11846.74 463057.31 188617.44 290737.69 7095.61 11348.711 SGNZ STRP 14098.06 36842.91 11846.74 463057.31 188617.44 290737.69 7095.61 7095.612L A01A STRP 14098.06 36842.91 11846.74 463057.31 164547.06 138520.50 6263.73 6263.732H A01A AHBH 14098.06 36042.91 11846.74 463057.31 164547.C6 138520.50 6263.73 6263.732R ADIA BELB 14098.05 11846.74 36542.91 463057.31 138520.62 164547.06 6263.73 12500.723L A01B BELB 11846.74 14098.06 36842.91 17343.97 325261.31 109337.75 4215.10 8277.623M A01B AMBH 11846.74 14098.06 36842.91 17343.97 325261.31 109337.75 4215.10 4215.103R A01B STRP 11846.74 7379.16 38252.67 17343.93 329532.25 17791.39 4109.91 4109.914 EHIN STRP 11846.74 7379.16 38252.67 17343.98 35986.05 80582.19 1103.39 1103.395L EHOU STRP 11846.74 7379.16 38252.67 17343.98 149756.44 92780.12 2171.68 2171.68SR EHOU STRP 11846.74 7379.16 4899.79 17343.98 149756.44 92780.12 2171.68 2171.686L A02A STRP 11846.74 7379.16 4899.79 17343.98 112233.50 135065.56 2164.87 2164.876H A02A AHBH 11846.74 7379.16 4899.79 17343.98 112233.50 135065.56 2164.87 2164.876R A02A BTLB 11846.74 7379.16 4899.79 17343.97 112233.44 135065.56 2164.87 4251.387L A0ZS 8fLB 7379.16 11846.74 4899.79 93960.56 23752.14 117723.06 1870.68 3673.64TH A02B AMDH 7379.16 11846.74 4899.79 93960.56 23752.14 117723.06 1870.68 1870.687R A0ZS STPP 7379.16 11846.74 4899.79 93960.62 23752.18 117723.06 1870.68 1870.68BL E146 STRP 7379.16 11046.74 4899.79 93'60.62 191585.31 307514.06 4591.88 4591.888R .E146 STRP 7379.16 25765.86 14342.66 93960.62 191585.31 307514.06 4591.88 4591.889L A03A STRP 7379.16 25705.86 14342.66 93960.62 66964.69 82177.87 1737.82 1737.829H A034 AHBH 7379.16 25765.86 14342.66 93960.62 66964.69 82177.87 1737.82 1737.829R A034 SELB 7379.15 25765.86 14342.66 93960.56 66964.62 82177.87 1737.82 3412.7410L 4038 SELB 25765.84 7379.16 14342.66 13584.89 147400.56 41228.82 1885.10 3701.9610H A038 AteH 25765.84 7379.16 14342.66 15584.89 147400.56 41228.82 1883.10 1885.1010R A038 STRP 25765.86 7379.16 14342.66 13584.88 14i400.62 41228.82 1885.10 1885.1011L CHIN STRP 25765.86 7379.16 14342.66 13584,88 161734.94 48453.82 2077.99 2077.9911R CHIN STRP 25765.86 1967.15 6553.69 13584.88 161734.94 48453.82 2077.99 2077.7912 CHOU STRP 25765.86 1967.15 6553.69 13584.88 135570.62 40569.26 1744.04 1744.0413L 005 OTRP 25765.86 1967.15 6553.69 15584.88 41699.47 12550.77 559.63 559.6313H 005 ANtH 25765.86 1947.15 6553.69 13584.88 41699.47 12550.77 559.63 559.6313R 005 STRf 25765.86 1967.15 6553.69 13584.88 41699.47 12550.77 559.63 559.6314L 004 STRP 25765.86 1967.15 6553.69 13584.88 48253.14 14517.86 640.25 640.2514R 004 ,STRP 75765.86 1785.82 8057.63 13584.88 48309.25 14533.52 640.94 640.9415 .RBIN STRP 25765.86 1785.82 8057.33 13584.88 26062.61 7148.23 371.08 371.0816 RBOU STRP 25765.86 1785.82 8057.63 13584.88 49611.36 8044.23 638.71 638.7117L 003 STRP 25765.86 1785.82 8057.63 13584.88 52632.02 8678.99 675.30 675.3017H 003 ANBH 25765.86 .1785.82 8057.63 13584.88 52632.02 8678.99 675.30 675.30ITR C03 STRP 25765.86 1785.82 8057.63 13584.88 52632.02 8678.99 675.30 675.30ISL 002 STRP 25765.86 1785.82 8057.63 13584.88 56659.82 9531.77 724.30 724.30
.
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fMPELL CtmPCR4titil PAGE 50'30FERPIPE VER$ ION 22E 05/31/90s SYSTEN'r IBM-W1/tfv5 8- 6-92 18: 3:58

ABB COMBU37ILH ENGINEER &G
EYSTut 80+
P? Jt!ARY HAINSTEAN ANALYS15

._ 'dOINEERatC 1 SERVICESs Itc. -

,

; LOAD CASE tad. 7 ISTNHl. FORrES. NOMEt"TS AND STRESSES ALONG PIPE Rt2G ~

RUH SCP DCP CCHP AXIAL Y Z TCRS YY ZZ
HAtf ic. PUJtE TYPE FURCE FURCE FURCE F10HENT HONENT NONENT N/Z IN/Z

iL5) E L8 ) ( LB ) (LB.FT) (LB.FT) (LB.TT) IPSI) (PSII
'

RLM1
IH SGHZ ANTT 4450.00 444.17 12376.98 2649.66 78626.09 2675.46 965.69 1544.53
1 SJ4Z STRP 4450 00 444.17 12376.98 2 % 9.66 78626.19 2675.46 965.69 965.69
2L A014 STRP 4450.00 444.17 12376.98 2649.66 27217.41 864.98 335.65 3I5.65

} 2H ADIA ANBH 4450.00 444.17 12376.98 2649.66 27217.41 864.98 335.65 335.654 2R A014 8ELB 1260.27 12376.98 324.92 2649.66 864.98 27217.41 415.65 659.153L .A018 BELB 12376.?8 1260.27 324.92 379.77 1513.87 19527.92 240.33 471.97
3H A015 AteH - 12376.98 1260.27 324.92 379.77 1513.87 19527.92 240.33 . 240.333R A018 STRP, 12376.98 1169.20 562.95 379.77 6819.71 18L87.28 244.00 244.094 EHIN STRP 12376.95 1169.10 562.95 379.77- 1478.63 9271.97- 115.70 115.28. SL ' EHOU STRP 12376.98 1169.10 562.95 379.77 342.39 7480.23 91.98 91s98SR LMOU STRP .12376.98 1169.10 12.16 379.77 342.39 7480.23 91.98 91.98

! 6L A02A STRP 12376.98 1169.1D 12.16 379.77 251.83 5980.10 73.58 73.58! 6H A02A ANDH 12376.98 1169.?) 12.16 379.77 251.83 5983.10 73.58 73.53'

6R A02A -BEL 8- 842.99 1169.10 12.16 573.77 251.83 5980.10 73.58 144.49
| 7L A028 BELB 11o9.10 842.99 12.16 268.76 358.43 7203.00 88.54 173.87
| 7H A028 AHBH 1169.10- 842.99 12.16 268.76 358.43 7203.00 88.54 88.547R Acts STRP 1169.10 842.99 10.16 268.76 358.43 7203.00 88.54 88.54SL E146 STRP 1169.10 842.99 12.16 268.76 340.70 23001.96 -?*2.73 252.23BR E146 STRP. 1169.10 6385.37 24.78 268.76 340.70 23001.46 ."2.23 282.23

9L ' ADIA ~ STRP 1169.10 6385.31 24.78 268.76 123.83 37850.47 Mo4.36 464.369H A034 AHBH 1169.10 6385.37 24.78 266.76 123.85 37850.47 464.36 464.36t

9R' A03A BELB' . 23124.75 6385.36 24.73 268.76 123.85 37850.47 464.36 911.92
| 10L A038 SELS 6385-37 23124.75 24.78 43.16 308.24 33937.62 416.36 ' 817.66
| 10H A03B AN8H 6385.37 23124.75 24.78 43.16 308.24 33957.62 416.36 416.361CR A03S STRP 42253.66 23124.75 24.78 43.16 308.24 33937.62 416.36 416.3611L CHIN STRP 42253.66 23174.75 24.78 43.16 321.24 57062.41 700.C5 700.0511R C*IN STRP 42253.66 2317.25 13.05 43.16 72L 24 57062.41 700.05 700.05d

12 . CHOU STRP 42253.66 4317.25 13.05 43.16 148.91 47770.25 586.06 586.0613L' 005 STRP- 42253.66 2317.25 13.05 43.16 83.45 14795.38 181.51. 181.5113H, 005 ANBH - 42253.60 2317.25- 13.05 43.16 83.45 19795.38 181.51 181.5113R 9e5 STp 4228t3.66 2317.25 13.05 43.16 83.45 19795.38 181.51 181.51'14L, 004 STRP 42263.46 2317.25 13.05 43.16 96.50 17112.63 209.94 209.9414R 004 STRP 42253.65 1953.43 8.15 43.16 96.61 17131.48 210.17 210.1715 'R8IN S1RP 42253.65 1453.43 8.15 43.16 32.10 5503-99 67.53 67.5316 RBOU STRP 42253.45' 1453.43 8.15 43.16 3.02 324.28 4.01 4.01 i

1
"

17L C03 STRP 42253.65 1453.43 8.15 43.16 6.48 869.32 10.68 10.68 !
,

17H 003 AHBH 42253.65 1953.43 8.15 49 16 6.68 369.32 10.68 10.58 1

17R 003 57RP 42253.65 1453.43 8.15' 4 ~6 6.68 069.32 10.65 10.63 ]18L 002 STRP 42253.65' 1453.43 8.15 41.46 10.75 1596.04 19.59. 19.59 |
1

s
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1HPELL CORPCRAT10H PACE 69SUPERPIPE YERSION 22E 05/31/905 SYSTENs IBM-VMPfVS 8- 6-92 18s 3:58

ABB CCHBUST10N ENGINEERING
SYSTEM 80*
PRELIMINARY HAINSTEAM ANALYSIS
DtKE ENGINCERING & SERVICES,1HC.

6

LCAD CASE NO. E8 ISAMI). FORCES, HOMENTS AND STRESSES AL*JHQ PIPE RUF23 (CONTO.)

RUN SCP DCP CCHP AX1AL Y Z TORS YY ZZ
NAME NO. HAME TYPE FURCE FCRCE FURCE HOMENT N0HENT HOMENT tVZ IM/Z

(LS) (LB) (LB) (LB.FT) ( LB. FT ) I LS.FT I (PSI) (PSI)

RUN1
iCtHTD.I

ITL 003 STRP 104329.69 26541.62 25808.50 23605.73 229075.62 168545.94 3501.02 3501.0217H 003 AHBH 104329.69 26541.62 25808.50 23605.73 229075.62 168545.94 3501.02 3501.0217R 003 STRP 104683.00 26720.92 25926.94 23605.73 229075.62 168545.94 3501.02 3501.0218L 002 STRP 104683.00 26720.92 25926.94 23605.73 240302.50 175576.75 3662.57 3662.5718R 002 STRP 149598.87 69473.87 50665.77 299484.44 979682.06 680325.25 15086.71 15086.71.

19L 001 STRP '* 149598.87 69473.87 50665.77 299484.44 930361.44 611233.81 14142.15 14142.1519H 001 AHBH 149598.87 69473.87 50665.77 299484.44 930361.44 611233.81 14142.15 14142.1519P * 001 STRP 148894.62 69150.62 49778.66 299464.44 930361.44 611253.81 14142.15 14142.1520' 104A STRP 147005.19 61545.00 20267.93 299484.44 250227.% 1529395.CP 19363.e* 19363.8420H A04A ANBH 147005.19 61545.00 20267.93 299484.44 250227.94 1529395.00 19303.64 19363.8420R A04A BELB 146574.44 10 664.56 36095.03 299484.44 250227.94 1529395.00 19363.84 38026.7521L A04B 8ELB 106664.56 146574.44 36095.03 255096.19 205143.69 895484.81 11696.83 22970.2621H A048 AMBH 106664.56 146574.44 36095.03 255396.19 205143.69 895484.81 11696.83 11696.8321R A04S STRP 99143.19 139513.31 55257.98 255096.19 205143.69 895484.81 11696.83 11696.8322L AOLA STRP 99143.19 139513.31 55257.98 255096.19 455724.62 502028.37 888T.25 8887.2522H A05A ANBH 99143.19 139513.31 55257.98 255096.19 455724.62 502028.37 8887.25 8887.2522R A05A SELB 92360.56 57618.58 108264.75 J35096.19 502028.37 455724.62 8887.25 17452.8023L A05B SEl_B 57622.18 92358.19 108264.75 905898.56 469761.12 478516.62 13827.01 27153.5023H A058 ANBH 57622.18 92358.19 103264.75 905898.56 469761.12 478516.62 13827.01 13827.0123R A05B STRP 58050.25 87582.31 91325.44 905975.37 469570.00 478516.62 13826.79 13826.7924L A801 STRP 58050.25 87582.31 91325.44 905975.37 571269.56 472566.75 14361.75 14361.7524R A801 STRP 67653.28 78754.56 66925.94 8584?1.62 571377.31 473729.50 15922.43 13922.4325L AB02 STRP $7653.28 78754.56 66925.94 858491.62 742134.81 495749.69 15192.24 15192.2425R A802 STRP 50655.87 65188.19 55257.42 812675.87 742101.94 498049.19 14819.48 14819.4826L AB03 STRP 58655.87 65188.19 55257.42 812675.87 832205.50 545?53.94 15760.02 15760.0226R A803 STRP 60964.43 50184.79 52210.74 76Sa36.37 832172.94 547937.56 15439.46 15439.4627L A804 STRP 60964.43 50184.79 SI210.74 768836.37 846802.81 618999.44 15954.76 25954.7627R AB04 STRP 64055.79 37932.27 48474.54 727501.37 846770.94 621279.37 15173.64 15673.6428L AB05 STRP. 64055.79 37932.27 48474.54 727501.37 791922.94 658902.75 15472.07 15472.0728R AB05 STRP 69962.44 42800.68 66002.62 689198.94 791976.6t 659448.62 15209.84 15209.8429L 10 STRP 75920.87 47392.09 92244.56 689198.94 1067515.00 567479.87 17072.45 17072.4529H 10 ANTT 75920.87 47392.09 92244.56 689198.94 1067515.00 567479.87 17072.45 27305. 429R 10 YALV 79856.94 495?0.24 200091.12 689088.62 1067597.00 567479.87 tVA30 H51Y VALV 79856.94 49590.24 100091.12 689088.62 1499176.00 636229.87 N/A31L 11 VALV 128297.06 154130.19 199335.44 614457.44 1859848.00 517460.00 FVA31M 11 AMTT 128297.06 154130.19 199335.44 614457.44 1859848.00 517460.00 24854.02 39751.5131R 11 STRP 130856.94 159373.00 204249.19 614457.44 1859848.00 517460.00 24854.02 24854.0232 MSVH STRP 130856.94 159373.00 204249.19 614457.44 2894341.00 1516481.00 40789.05 40789.05
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APPENDIX C;

,

BHUTDOWN COOLING LINE - PRELIMINARY ROUTING AND LOADS ANALYSIS

*

Purpose

This appendix reports the results of a preliminary stress analysis
4

1 of a System 80+ Shutdown Cooling line in the Reactor Building to
provide applicable forces and moments for the Leak-Before-Break
(LBB) evaluation. The piping included in the model is represented
in the isometric sketch that follows. The analysis model
originates et the hot leg nozzle and terminates at the Reactor,

Building penetration. Anchors are modelled at these locations.
The model also includes additional piping for the relief valve,

discharge to the holdup volume. All applicable design conditions,'

j loadings, codes, and regulatory requirements are defined in the
| System 80+ Certification Program Draft Distribution Systems Design

Guide, Reference 2.

I The types of analysis results required for the LBB evaluation are
shown on the following page. Other results in the detailed
analysis include pipe displacements, stresses, support / restrainti

loads, and nozzle loads (anchor -loads) . Since the analysis- is*

preliminary and design information is-not available for allowable
nozzle or penetration loads, it is not within the scope of the
calculation to evaluate those loads.

A code complianco check is performed to verify that pipe stresses
,

are within the ASME allowables for-the pipe as modelled. As
additional design information -becomes uvailable, it vill be
included in a' final analysis.,

Method

The piping is modelled as a three dimensienal framovork for
analysis. Static analysis is performed by the-Direct Stiffness
Method and a-simple Lumped Mass Idealization is used to determine
mode shapes and frequencies for the dynamic analysis. This piping
is analyzed using the SUPERPIPE' computer program.

i

,

c. p , , . ~ . -..g.;--....,;y .y. , < -. , ., .- r m..



.

\

Referencen and Desian Inputs

1. ASME Boiler and Pressure Vessel Code Section III, 1989.
~

2. Draft Distribution Systems Design Guide.

! 3. ABB-CE Letter dated 4/21/92 to R.W. Bonsall enclosing
; Preliminary Thermal Movements' and SSE Seismic - Anchor
j Movements.

4. ABB-Impell memo dated 5/21/92 to ABB-CE, Attn: R.A.
'

. Matzle enclosing System 80+ N-411-Spectra _and SAM.
i

a. System 80+ Shutdown Cooling System Piping and
|

Instrumentation Diagram.

6. System 80+ Nuclear Island Detailed Arrangement Drawings.,

.

Results

Forces and moments results for the load cases -listed below are
; provided for the Leak-Before-Break evaluation shown in Appendix I.

1. Gravity - Fluid-filled for Hydrostatic Testing-

2. Thermal Expansion
.

3. Gravity + Thermal (Normal Operation)

4. Seismic Inertia - SSE

5. Seismic Anchor Movement - SSE
'

6. Seismic Inertia.+ Seismic Anchor Movement

,

i

i

- _ . . _ . - . _ . . . . . _ . . . . _ _ . _ _ . ._. ___ _ ._ ._ _. , . ~ .
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1 | e

"

.SUPECPIPE. VERSION :22E6
.

. '
PAGE TOlit 9 ELL CORPORATION' .

.05/31/90s' SYSTEM: IBM-VM/?fYS 8-24-92 9:39:32
-

i
ADVANCED LIGHT HATER REACTOR *** XL Z SNUB, X SNUB AT XO5B
OPTIONAL ROUTING 7 FROM OESI
16" SHUTDGet C00LIlc LINE-

4 . . . . . .

.. STATI:1 ANALYSIS N0f. l'IGRAV), FORCES AND HCNENTS IN LOCAL COORDINATES
,

' RtN SDP DCPi AXIAL Y Z XX YY ZZ
. GROUP-ttS NAME FORCE FORCE FORCE NOMENT NOMENT f10HENT i

tL8) .(LB)- tLB) EL8.FT) (L8.FT) (L8.FTl '

,-

!

~r 'RUN1 ' I
1 1: .-5092.86 '11.19- -30.01 -530.91 - -15165.10 5932.72
2 2 :-5092.85 : 11.19 -30.01 -530.91 -15225.12 5910.35

.3 2A . .-4676.64 11.19 -30.01. -530.91 -15265.13 .5895.43.
4L A01A. -4591.96' t11.19 -30.01 -530.91 -15273.27' 5892.40

-4R A01A~ -4591.96' 20.40 24.69- .~530.91 2533.63-' -16173.25 .

F 5,
- -2914.63' .-2885.77 -24.69 -2181.42- 1451.06 '-13554.27'

4: 6L'A018 -20.40 -3611.03_- .24.69 -2583.02 -481.52 -8011.t,5

6R A018 -20.40 3611.03 '-24.69 -2583.02- 481.52 8011.05 *

7 ' -20.40 3076.29 -24.6*. :-2583.02- .439.23 2284.614

-20.40 f2541.53' ' 24.69' -2583.02- 396.94 L -2526.03,8'. .'-20.40 '. -24. 69 -2583.02 -354.65 |-6420.83
,

9 2006.78'L
10L 1A1A ~10.40 11472.03 . -24.69 -2583.02 - 312.36 -9399.81-;

'

2

e 10R' A1A -20.40 -24.69" .-1472.03 -2583.02. -9399.81' -312.36
'-5.32 -31.59 -1145.06 '2769.78' -10740.52 ~-262.20~1 .. 11 - . .
11.19 -30.01- -818.08 7994.04 -8920.15' --249.19-ii 12L A18'

0 12R- 'A18 _ 11.19 : 818.08 -30.01- 7994.04 '249.19 -89?O.14
13 .11.19o 232.80 -30.01 7994.04: 192.93. -9?05.06 ?

14' 11.19. .-352.48 . L-30.01^ i7994.04 336.671 '-9'92.89
-937.76 >-30.011 " 7994.04 - '180.41i -81,83.62

: 15 11.19 '

4- 16 '- 11.191 :-1523.05' ' -30.012 7994.04 24.15 - ~-6277.26
i. 17- 11.19 ' ~2108.33 -30.01- 7994.04 -32.111 -2873.81

18 . 11.19 -2693.61~ s -30.01 :7994.04 -80. 3 7 = .1626.74 1
19L~X01A '11.19< 1-3278.90 . -30.01- 17994.04i '144.63 -7224.42 i-

, .-4040.84J i7994.03 .'7224.43 144.63'19R X01A 11.19- --30.011
'

a 1

to . - 29.13- -13.31 -3550.38 2623.96= -5393.271 '180.52-
.21L X018" 30.01K '11.19 ' ' 3059.91- "-123 57 ~ 893.28> 182.29'-.

s ~21R XC18 ~30.011 13059.91" '11.19 J-123.67' -182.291 893.28
22 - 30.01' '2480.80; i11.19 -123.67. -161.54 -4244.98-

|- J231 '30.011 71901.67- |11.19 -125.07' --140.79 " 9309.16.

25E 30.01; 743.43- 11.19 1-123<673 -9Y.30-
~21299.21'-.11.19- -123.67- -120.05- i' 24 30.01' ~ 1322.55 :4

' -13215.14*

164.30: 11%29L %*23.67- :-78.561 -14056.95' 26 : 30.01.-
_. -414.82i i11.19 423.67: -|-57.81 ;-13824.62.i .

28 30.01: ' -1573.07; 111.19? q-123.67 - ~-16.32 ?-10137.60

27- 30.01-
-993.94r 11.19 - -123.67 ' .-3 7. 06 - -12518.18'.: '

i 29 s30.01'1

30L X02A 30.01: --21S2.19- -11.19 : c-123.67 ' 4.43 '-6682.88. .

;30R XOZA : 30.01 ~' -11.19 -2152.19 1-123.67" 16682.88- _4.43i '
L31 29.13/ 313.31! 7-2M2.66 -.-3264.92- -1247.59' 2.67

-!
+

1' '32L X028 :11.19 L '30.01- 43133.12 : -1397.57 J - ~5408.98' -33.23 -

4' 32R X028- 11.19- -3133.12' ""o30.01: ..; -13 97. 56 ' -33.23 35404.98-
'33L X1' '11.19 - --3445.36 )-30.01' s-1397.56t a~63.24 8698.22' c

( -
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IMPELL CORPORATIrH - . - PAGE 75
-SUPERPIPE' YERSION' 22E C5/31/90s SYSTEM: IBM-VMMfVS 6-24-72 9:39:32

ADVANCED LIGHT HATER REACTOR *** XI Z SIA>B, X SNUB AT X059
OPTIONAL ROLJTING 7 FRON DESI

! 16" SHUTDOW COULING LINE

STATIC ANALYSIS N6. 1 (CRAV), FORCES AND N0MENTS IN LCCAL COORDINATES (CCHTD.3
. 3:

{- " Ruti SDP OCP AXIAL Y Z XX YY ZZ
L GROUP NMB'NAME FORCE ~ FORCE FORCE NDHENT NDHENT N0HENT

tLB)- (LB) (L8) (LB.FT) (LB.FTl (LB.FT)

1-

. RUNI
'| tC0t#0.I

33R X1 11.19 3632.21-".
'-30.01 -1397.56 -63.24 8698.22

34L XO3A .11.19 3319.97. . -30.01 -1397.56 -. -93.25 5222.13-

.34R XO3A' '11.19 ~30.01 '3319.97 :-1397.56 -5222.13 -93.25-
35 -13.31 -29.13 L2829.51' '1046.89 -332.49 -142.25

i~ 36L X038 -30.01 11.19 2339.05- - ~436.81 '
4261.46. ' -4261.46

-175.65
36R X038 -30.01 2339.05' -11.19 ~436.89 ' -175.65
37L XK1' -30.01 2182.93 -11.19- -436.89 ,-181.25 ''-5391.95 '

1- 37R .XXI -30.01' 2182.93- 13.39 ' -436.89' -181.25 .-5391.95
38 e -30.01 1621.15 13.39 -436.89 -157.15 -8814.06--

40 -30.01- 497.60 13.39 -436.89'
' -135.06- -11225.4539 - -30.01 1059.38 13.39- -436.89'
-103.96' -12626.10'

2- -41 -30.01 -64.18 <13.39 -436.89 .-84,87. -13016.01
42 -30.01 -625.95 ^13.39- -436.89 '-60.77 -12395.17i

~36.68'~-10763.5943 - -30.01- .-1187.73 ?13.39 .-436.89
'12.58 ' -8121.27

*

44 -30.01- .-1749.51- 13.39' 2-436.89
i. 45 - -30.01 -2311.28 .13.39 ' -436.89 11.51J ' -4468.21

35.61' 195.62; 46L XO4A -30.01 J-2873.06 13.39: -436.89
.'195.62 -35.6146R XO4A -30.01 13.39 -2873.06 -436.89 -

1 47 - -30.69 -11.75 3363.53: '-2417.56: 4239.33 -36.96
-2.36-' - 48L XO48 .-13.39 "-30.01 '3853.99- -6922.67 6290.16 '

6290.16:48R XO4B' , -13.39 -3853.99 -30.01' ~-6922.67 2.36'
49L X2 -13.39 -4192.24 -30.01 >-6922.67 --30.15 10648.40
49R X2 -13.39 ' 4282.03 ' -30.01 ,-6922.67- -30.15. 10648.40

'
'50L X05A' -13.39 3943.75 -30.01' -6922.67 -62.47- 6192.49
50R X05A . -13.3 9 ' 30.01 394L75 : -6922.67- -6192.50 -62.67
51 --30.69 4 11.75 3453.28 .-2539.20 -4043.34- '-97.27.'

52L X05B ~-30.01 -13.39 2962.82 -714.07 -16.10' -95.91
52R XOSB -30.01 2962.82 :13.39: ~714.07 .-95.91 16.10'

, 53R 3 -30.01 1959.13 13.39 -714.07-
'.-85.03 .-2288.12-' 53L' 3 .-30.01 .2709.12 13.39 -714.07

'-2288.12-85.03-
'-30.01 : 1781.93 13.39 L-714.07 -58.25 '-6029.17!' ~-54L~ 4

54R' 4 -30.01 -718.07. :13.39- J-714.07 ' -58.25' -6029.17~
* 4415.83' ,;- 55L '5 .-30.01 -895.27 . 13.39 ' _-714.07 -31.46. -

. SSR - ~5 L-30.01- -1645.27' 13.39 i-714.07- -31.46' -4415.83
56L A04A -30.01- .-1978.37 IL39 ~ '-714.07 -17.18 ~-2482.94

-30.01'
~

13.39 '1978.37. -714.07? -2482.94- 17.18-
'

56R A04A
" -32.20 '-6.60 2366.66 -20.03 96.71- ~12.8157

SSR A048 -22.33- 3510.08
~ 2754.*4 : -1090.20: 3007483- 32.54ESL A048 -22.33 -24.12~

- 59L 6 .-22.33 3176.98 ~
~ 23.87 - -1090.21' -32.54 ~ 3007.83
23.87 .-1090.21; '-7.08 '.-559,12

,
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IMPELL CCRPCRATION Pl.GE 76
' SUPELPIPE VE RSION 22E C5/31/905 SYSTEN IBM-VM/MYS 8-24-92 9:39:32

ADVANCED LIGHT HATER REACTOR *** X1 Z SPAJBe X StAJB AT X058
CPTIONAL ROUTItG 7 FROM DESI
16''. SHUTD0tti COULIts LINE

I

STATIC ANALYSIS fEf. 1 (GRAV), FORCES AND MCHENTS IN LOCAL COURDINATES (CONTD. )
,

RUN SDP DCP AXIAL Y Z XX YY ZZ -
GROUP ttB NAME FURLE FORCE FORCE MOMENT HONENT H0t1ENT

tLB) (LBJ (LB) ELB.FT) ( LB. FT l (LB.FTl

CUN1
(CONTD.)*

59R 6 -22.33 2426.98 23.87 -1090.21 -7.00 -559.12
60L 7 -22.33 2249.78 23.87 -1090.21 40.65 -5235.88
60R 7 -22.33 -250.22 23.87 -1090.21 40.65 -5235.88
61 8 -22.33 -427.42 23.87 -1090.21 88.39 -4558.25

RUN2
62 8 -22.33 -1177.42 23.87 -1090.21 88.39 -4558.*5
63 -22.33 -1579.91 23.87 -1090.21 119.16 -2781.09
64 9 -22.33 -1982.40 23.87 -1090.21 149.92 .-485.09
65 -22.33 -2606.88 23.87 -1090.21 197.66 4104.18
66L 10 -22.33 -3231.35 23.87 -1090.21 245.39 9942.42
66R 10 -22.33 4774.4, 23.87 -1090.21 245.39 9942.42
67 -22.33 4461.40 23.87- -1090.21 269.32 5312.49
68 8A -22.33 4148.35 23.87 -1090.21 293.25 996.41
69L 88 -22.33 3836.11 23.87 -1093.21 317.12 -2995.82

-1090.21 317.12 -2995.32 BRANCH AXES
69R 8D -55.87 1595.99 18.85 302.06- -217.63 -479.53

-302.06 217.63 479.S3 BRANCH AXES
70 BC -55.87 1283.75 18.85 302.06 -198.78 -1919.40
71 -55.87 676.51 18.85 302.06 -162.13 -3825.55
72 -55.87 69.27 18.85 302.06- -125.47 -4550.74
73 -55.87 -537.97' 18.85 302.06 -88.82 -4094.97
74 -55.87 -1145.22' 18.85 302.06 -52.17 -2458.25
75- P5 -55.87 -1752.46 18.85 302.06- -15.51 359.48
76L P4 -55 87 -1934.59 18.85 302.06 -4.52 1434.81

i 76R P4 -55.87 1044.25 1.70 102.06 -4.52 1434.81
77 -55.87 530.81 1.70 302.06 -1.48 - 22.18

-78 -55.87 17.36 1.70 302.06 1.57 -469.46
79 -55.87 ' -496.08 1.70 302.06 4.61 -40.10

-55.87 -1009.53 1.70 302.06 7.65 1310.2580 ~
P3 -55.87 -1522.97 1.70 302.06 10.69 3581.6181

82L P2 -55.87- -1737.65 1.73 '302.06 11.97
82R P2 0.00 214.68 .0.00 0.00 0.00

' 4804.34
80.504

83 PI- 0.00 0.00 0.00 0.00 0.00 0.00

RUN3
534.75 -509.54' 2830.2784 88 .2240.12 30.14 -15.53

.-1392.26 -534.75
,

. ~ 2516.28 BRANCH AXES
85 11 2108.26 30.14 -15.53 534.75 -523.95 2802.33
86 1853.93 30.14 -15.53- 534.75 -551.72 2748.43

-
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IMPELL CORPORATION PAGE 77
SUPERPIPE VERSION 22E 05/31/906 SYSTEM: IBM-VM/MVS 8-24-92 9:39:32

ADVANCED LIGHT HATER REACTOR *** XI Z SNUB, X 1 NUB AT X05B
OPTIONAL ROUTING 7 FROM DESI
16" SHUTDOF#4 COULING LINE

STATIC ANALYSIS NO. 1 ( GRAV ), FORCES AND HOMENTS IN LOCAL COURDINATES (CONTD.)
e

RUN SOP DCP AXIAL Y Z XX YY ZZ
GROUP tt1B HAHE' FORCE FORCE FORCE HOMENT N0HENT N0HENT

ELB) (LB) ( LB I (LB.FT) (LB.FT) (LB.FT)

RUN3
' (CONTO.)

87 1599.60 30.14 -15.53 534.75 -579.50 2694.53
85 12 1345.26 30.14 -15.53 534.75 -607.28 2640.63
89L 13 1307.16 30.14 -15.53 534.75 -622.82 2610.48
89R 13 -33.54- 1107.16 -5.02 1428.87 534.75 2271.75
90 14 -33.54 1069.06 -5.02 1428.87 529.73 1183.64
91 -33.54 807.01 -5.02 1428.87 520.48 -544.64
92- -33.54 544.96 -5.02 1428.87 511.23 -1790.11
93 -33.54 282.91 -5.02 1428.87 501.98 -2552.77
94 -33.54 20.86 -5.02 1428.87 492.72 -2832.61
95 -33.54 .-241.19 -5.02 1428.87 483.47 -2629.63
96 ~-33.54 -503.25 -5.02 1428.87 474.22 -1943.83
97 -33.54 -765.30 -5.02 1428.87 464.97 -775.21
98 -33.54- -1027.35 -5.02 .-1428.87- 455.72 876.22
99L B01A -33.54 -1289.40 -5.02 1428.87 446.47 3010.49
99R BOIA -33.54 -5.02 -1652.42 1428.87 3010.50 -446.47'

100L B01B -10.33. -32.30 -1454.61 -985.04 871.39 .-417.46*

100R 8018 -10.33. 1454.61 -32.30 -985.04 417.46 871.39'

101 -10.33 1193.54 -32.30 -985.04 358.17 -1559.05
102 -10.33' 932.46 -32.30 -985.04 298.89 -3510.28

,'

104
'-10.33 671.39 -32.30 -985.04 239.60 -4982.29103-
-10.33 410.31 -32.30 -985.04 180.31 -5975.06

105 -10.33 149.24 -32.30 -985.04 121.03 -6488.62
106 -10.33 -111.84 -32.30 -985.04- 61.74 -6521.94
107 -10.33 -372.91 -32.30 -985.04- 2.45 -6078.04

]' 108 -10.33 -633.99 ,-32.30 -985.04 -56.83 -5153.91
109 -10.33 -895.06 :-32.30- -985.04 -116.12

' -1867.97
-3750.56

110 .-10.33 -1156.14 -32.30 -985.04 -175.41
.111L B02A -10.33 -1417.21 '-32.30 -985.04 -234.69 .493.86 *

111R B0ZA -10.33 32.30 96.15 -985.04- -493.86 -234.69
' 32.30 -10.33 -183.12 548.22 -1039.40 -262.16112L B028 -

112R B028 -32.30 -183.12 ~ 10.33 548.22 -262.16 ;1039.40
113 -32.30 .-467.58 10.33' 548.22 -241.54' 1690.09
114L B03A -32.30' -752.04 10.33' 548.22 -220.84 2909.71'
114R B03A -33.30 '3072.43 10.33 548.22' -220.04 2909.71'
215L B038 -2793.16 -32.30 10.33 207.93 561.13 -715.91
115R B038 -2793.16 30.14 15.53' 207.92 -903.01 109.45
116 -2522.53 30.14 15.53 207.92 -873.45- 52.10'
117 -2251.90 30.14 15.53 207.92 -843.89

~ -62.61
-5.26

118. -1981.27 30.14 |15.53 207.92 ~814.33
119 -1710.64 30.14. 15.53 207.92 -784.77 -119.97

a

.
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PACE 78t IMPELL CORPORATION
. 05/31/90s SYSTEM: IBM-VMrNVS 8-24-92 9:39:32-SUPERPIPE VERSION'22E.

ADVANCED LIGHT NATER REACTOR m. XI Z SNUB, X SP8JB AT X0SB
OPTIONAL ROUTING 7 FRCH DESI '.

16** SHUTD0b04 COOLING LINEj
i ..

.

FORCES AND #10MENTS IN LOCAL COORDINATES ICONTO. I m

.

: - STATIC. ANALYSIS NO. 1 (GRAV),1
- g

. RtN 'SCP. 'DCP -AXIAL Y Z XX YY ZZ
j GROUP ' t91B HAME -FORCE FORCE FORCE f10 MENT - NONENT NOMENT
; (LB) -(LBI ILBI (LB.FT) (LB.Fil (LB.FT)

RtN3
:(CONTD.I~ ,

-1440.01- .30.14 , 15.53 207.92 -755.21 -177.32
+

120
.

.

121L 14S -1169.37- 30.14 15.53 .207.92 -725.65 -234.68,.

121R ;14S -1169.37: 30.14 1.81' '207.92 -725.65 -234.68
30.14 1.81 -207.92 -723.62 -268.59^122.. -1909.36;

- 30.14 1.81 207.92 .-721.58 -302.50123L B04A.- -849.36
| 123R B04A -849.36L ~ . 22.59 -20.03 207.93 -724.13 296.34 '
4 :124L B048' -22.59-

,

-570.09 -20.03 749.18 382.88 ' , -1155.251155.25
- 124R B048 -22.59 570.09 20.03 749.18 -182.88-

20.03 .749.18 -143.05 -2007.56 >
+ '125' -22.59- .287.32- '

' 126 -22.59- 4.56 20.03 .749.18 - -103.22- -2297.70
127- '-22.59 -278.21 20.03- "749.18 .-63.39 -2025.67 .

'
'128 -22.59 -560.98 20.03 749.18 -23.56, -1191.48 - L

129L 805A. .-22. 59 - -843.75 . :20.03 749.18 16.26 204.90 .{
129R BOSA :-22.59: 20.03 843.75 749.18- 204.90 -16.26 -

'

4' 130R BOSS -30.14: .-983.38' -1.81 ' 50.39
.1482.12 -25.70'130L B058 -30.14- -1.811 983.38 - 50.39''

25.70 1482.1P.
131L ISS . -30.14: -1194.20 ~-1.81 50.39 23.02 3095.96 ,

i 131R 15S -30.14" 730498 J-1.81! ~ 50.39 23.02 3095.96 ,

i 132 -30.14 459.24 .-1.81. 50.39 ' 19.56- 1958.96 !

'- 133 - -30.14 ' 187.49 .-1.81 50.39 16.10 1341.15
f 134. -30.14: -84.25 , ;-1.81 50.394 12.64 1242.51' >

- ' 135 -30.14 -355.99 ' -1.81- 50.39 9.18 1663.07
! 136~ -30.14- : -627.73 -1.81 50.39- 5.72 2602.80

137L 806A ' -30.14- c-899.47 -1.81' 50.39- 2.26 4061.73-'

137R 806A - -30.15- 4060.19 -1.31 '50.39 2.26 4061.731
138L B065 ' -3780.93 -30.14 -1.81- ' O.00- 48.13 -801.29-
138R B068 -3780.93- 30.14 - 1.81- 0.00- -48.13- 802.29 -
139 -3510.86- 30.14 ~1.81 0.00 -44.69' 744.06 .

}"'~ 140 -3240.80: 30.14 1.81' O.00 ' -41.25- 686.82 -!

142 ; -2700.67 30.14 = 1. 81 .. 0.00
' -37.81- 629.59141' -2970.734 30.14 .1.81 0.00
-34.38 572.35 I

,;

!' 144 -2160.53 30.14 '1.81 0.00. -27.50-
. 515.12 '

-30.94
? -143' .-2430.60 " 30.14 1.81 0.00

'

457.882

145 -1890.47- 30.14- ~ 1.81 : 0.00 -24.06 ' )0.654 .
146 -1620.40' 30.14 '2.81 . 0.00 - -20.63. .343.418

!- 147- '1-1350.33 30.14 1.81, 0.00 -17.19 286.18 i

-13.75 228.9% t148 ~1080.27 - 30.14 ' 1.81- 0.00 -
'-20.31? 171.71 i149 -810.20' 30.14 :1.81 0.00- -

| 150 --540.14 - 30.14 1.81. .0.00- -6.88 114.47
'

*
151 : -270.07 30.14 1.01 0.00 -3.44' 57.24 -

i
'

,
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P*.CE 524INPELL CCRPORATICH
.05/31/90n SYSTEM: IBM-VM/MVS 8-24-92 9:39:32SUPERPIFE VER3 ION 22E

ADVANCED LIGNT HATER REACTOR *** X1 Z SNUB, X STAB AT X058
UPTIONAL ROLJTING 7 FROM DESI
16" SHUTDOHN CCULING LINE

$L .
LUA0 CASE NG. D$ (THMP), FORCES AND MOMENTS IN LOCAL CDURDINATES

,

RUN SOP DCP AXIAL Y Z XX YY ZZ
GROUP HMS NAME FORCE FCRCE FORCE HOMENT HOMENT McMENT

ILB) ( LB ) 4 LB ) (LB.FT) ( LB. FT ) (LB.FT)

RWII
l' 1 846.39 13783.31 4562.01 64977.12 31235.66 72969.37
2 2 846.39 13783.31 4562.01 64977.12 21842.51 41826.34
3 2A 846.39 13783.31 4562.01 64977.12 15581.97 21069.47
4L A01A 846.39 13783.31 4562.01 64977.12 14308.26 19679.24
4R A01A 846.40 534.57 12927.74 64977.08 0.00 6055.17

0.00 12927.74. 49385.28 51542.95 9664.565- 8265.25 ~
846.39 12927.74 5892.02 86793.94 - 12970.296L A01B 10642.45

6R A018 10842.45 785.84 0.00 5892.U4 43207.20 10127.83
7 10642.45 785.84 0.00 5892.04 26987.59 8791.48
8 10842.45 785.84 0.00 5892.04 17828.32 7455.13
9 10842.45 785.84 0.00 5892.04 8669.00 6118.78
10L A1A 10842.45' 785.84 0.00 5892.04 0.00 4782.42
10R A1A 10842.45 0.00 846.39 5892.04 4782.43 161522.62
11 14217.70 ~0.00 846.39 2920.51 4307.43 169148.87
12L A18 13783.31 4562.01 846.39 1039.10 6142.37 168167.44
12R Als 13783.31 785.84- 4562.01 1039.11 0.00 6142.37
13 13783.31 785.84 4562.01 1039.11 0.00 4679.74
14 13783.51 785.84 4562.01 1039.11 0.00 3217.12
15 13783.31 785.84 4562.01 1039.11 0.00 1754.48
16 15783.31- 7S5.84 4562.01 1039.11 0.00 291.86
17 13783.31 785.84 4562.01 1039.11 0.00 552.88
18 13783.31 785.84 4562.01 1039.11- 0.00 2345.25'

0.00 4137.6419L X01A 13783.31 785.84 4562.01 1039.11
. 4137.64 132718.1219R X01A 13783.30 4562.02 181.80 1039.10

20 . 11810.27 12972.10 181.89 2496.86 3145.23 131225.56
21L X01B 4198.71 13783.31 181.80 3735.01 875.26 114838.56
21R X018 4198.71 148.35 13783.31- 3735.02 0.00 875.26
22 - 4198.70- 148.35 13783.51 3735.02 0.00 723.51
23 4198.70 148.35 13783.31 3735402 9947.30 615.24
i4 4190.70 148.35 13783.31 3735.02' 27552.61 950.04
25 4198.70 148.35 13783.31 3735.02 56433.89 1284.85.
26 4198.70 148.35 13783.31 3735.02 85315.12 1619.66
27 4198,7) 148.35 13783.31 3735.02 114196.31 1954.46
28 4198.70 148.35 13783.31 3735.02' .143077.56 2289.27
29 4198.70 148.35 13783.31 3735.02 171958.87 2624.08-
30L XO2A 4198.71 148.35 13783.31 '3735.02 200640.37 2958.89
300 XOZA 4198.71 0.00 148.35 .3735.02- 2487.29 200840.37
31' 11810.27 ^0.00 '148.35 4839.05 293.52 225880.87
32L X028 13/83.30 4198.70 148.35 3319.92 3373.58 242291.25

,



- - - - _ _ - - _ _ _ . -- _ - . -

IMPELL Ct7'tP0 RATION PAGE 525
SUPE,, PIPE VE;dION 21E 05/31/90s SYSTEM: IBM-Vit4fvS 0-24-92 9:37:32

ADVANCED LIGHT HATER REACTOR He XI Z SP4JB, X SiM) AT X058
ODTIONAL POUTING 7 FROM DESI
16" SHUTDOH4 COULING LINE

L
'LC*.0 CASE NO. M iTHMP), FORCES AND MOMENTS IN LOCAL COURDntATES (CONTD.I

.

1

RUN SCP DCP AX1AL Y Z XX YY ZZ
CROUP MMB NAME FORCE FORCE FORCE MOMENT MCMENT MOMENT

(LB) ELB) ELBI (LB.FT) (19.FT) (LB.FTl

RUN1
(CONTD.)

32R XO2B 13783.31 148.35 4562.01 3319.92 2'.2291.25 3467.25
33L X1 13783.31 148.35 4562.01 3119.92 247445.12 3299.65
33R XI 13783.31 177.75 4562.01 3319.92 247445.12 3299.65
34L XO3A 13783.31 177.75 '562.01 3319.92 252599.00 3098.84
34R XO3A 15783.51 4198.71 177.75 3319.91 7961.74 252599.00
35 12972.10 11810.27 177.75 589.02 4114.08 250766.06
36L X038 4562.02 13783.30 177.7% 2697.22 2856.45 231763.69
36R XO3B 4562.01 177.75 0.00 2697.22 231763.69 2420.87
37L XXI 4562.01 177.75 0.00 2697.22 223977.94 2320.46
3?R XXI 4562.01 177.75 726.60. 2697.22 223977.94 2320.46
38 4562.01 177.75 726.60 2697.22 297276.94 1959.17
39 4562.01 177.75 726.60 2697.22 170575.81 1597.87
40 4562.01 177.75 726.60 2697.22 143874.69 1236.58
41 4562.01 177.75 726.60 2697.22 117173.50 875.28
42 4562.01 177.75 726.60 2697.22 90472.37 513.99
43 4562.01 177.75 726.60 2697.22 F 771.27 152.69
44 4562.01 177.75 726.60 2697.22 3 ?' 'O.13 177.94
45 4562.01 177.75 726.60 2697.22 3D 20.27 594.87
46L XO4A 4562.01 177.75 726.60 2697.22 25416.81 1011.81
46R XO4A 4562.02 726.59 233.38 2697.22 1011.80 16332.29
47 12514.63 0.00 233.38 2685.31 964.78 34301.01
48L X048 13136.35 4362.00 233.38 1332.82 22?S.60 35705.79
48R XO4B 13136.34 177.75 4562.01 1332.82 11256.39 2295.60
49L X2 13136.34 177.75 4562.01 1332.82 6659.20 2078.06
49R X2 13136.34 227.3S 4562.01. 1332.82 6659.20 2078.06
50L X05A 13136.34 227.38 4562.01 1332.S2 3028.57 1884.34
50R XO5A 13136.35 4198.71 2R7.38 1332.82 1958.79 3023.57
51 12514.63 6062.96 227.38 2170.11 570.37 0.00
52L X058 4562.02 13136.34 227.38 1548.34 -1693.43 0.00
52R XO58 *(42.01 227.38 726.60 1548.34 'O.00 1152.17
53 3 si,2.01' 227.38 726.60 1548.34 0.00 1020.91
54 4 4562.01 227.38 726.60 1548.34 233.18 697.81
55 5 4562.01 227.38 726.60 1548.34 1676.10 374.70
56L A04A 4562.01 227.38 726.60 1548.34 2445.77 202.36
56R A04A 4562.02 726.60 62.92 1548.34 202.36 131165.31
57 11359.85 0.00 62.92 2904.90 654.00 146524.87
58L A048 13905.61 646.90 62.92 3329.62 1459.28 152277.00
58R A048 13905.61 143.05 7146.79 3329.62 0.00 1459.28'

.
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1hPELL CORPORATION PAGE $2P
SUPERPIPE VERSit24 '2SE 05/31/90s.' SYSTEM: IBM-tH/MVS 8-24-06 9:39:32

A3VANCED LIGHT HATER REACTOR *** X) Z SNUB, X SNUB AT XO58
OPTIONAL RQJTINC 7 FROM OE3I
16'' SHtJTt9N COULitG LINE

$
LOA 0 CASE NO. M (TPMP), FORCES AND HOMEWS IN LOCAL COUROINATES ICONTO. )

RUN 30P DCP AXIAL Y Z XX YY ZZ
GROL''8 ftB HAME FORCE FORCE FORCE NOMENT t10 MENT MOMENT

4 LB ) tLB) tLDI (LB.FTI ILB.FTI t LB.FT I

RtJ43
4CONTD.1

86 ' 887.41 97.70 11.48 3022.03 5658.58 5054.62.

87 887.41 97.70 11.48 3022.03 5264.04 7173.89
88 12 C87.41 97.70 11.48 3022.03 4869.51 9293.18
87L 13 ;887.41 97.70 11.48 3022.03 4648.87 ~10478.32
84R 13 984.46 887.41 42.27 154.34 3022.03 11416.57
90 14 984.46 887.41 42.27 154.34 2432.15 10468.89
91 984.46 887.41 42.27 154.34 1345.34 8722.83-
92 984.46' 887.41 42.27 154.34 389.19 6976.76
93 984.46 087.41 42.27 154.34 254.21 5230.70
94 984.46 887.41 42.27 354.34 331.54 3484.63
95 984.46 887.41 42.27 354.34 408.87 1758.56
96 98+.46' 887.41 42.27 154.34 486.20 12.67
97 994.46 887.41 42.27 154.34 563.53 153.21
98 984.46 887.41 42.27 154.34 640.87 301.13
99L B01A 984.46 887.41 42.27 154.34 718.20 449.06
99R BOIA 984.46 42.27 588.89 154.34 449.06 7349.22

100L B01B 930.81 638.63 588.89 3808.99 276.74 7277.61
100R 601B 930.81 54.17 633.63 3808.99 703.77 276.74
101 930.81 54.17 633.63 3808.99 592.64 178.01
102 930.81. 54.17 638.63 3808.99 481.52 86.15
103 930.81 54.17 638.63 3808.99 370.40. 920.69
104 930.81 54.17- (38.63 3808.99 259.27 2075.08
105 930.81- 54.17 638.63 3808.99 221.11 3229.47
106 930.81 54.17 638.63 3808.99 624.84 4383.86
107 930.81 54.17 '638.63 3808.99 1485.66 5538.25
108 930.81 54.17 638.63 3808.99 2737.56 6692.64
109 930.81 54.17 638.63 3808.99 3989.46 7847.03
110 930.81 54.17 638.63 3808.99 5241.35 9001.41
111L 302A 930.81 54.17 638.63 3808.99 6493.26 10155.82
111R B02A 930.81 60.97 469.44 3809.00 809.28 6493.26
112L Bots. 638.63 930.81 469.44 9529.16 4435.65 6103.23
112R 8028 638.63 469.44 77.20 9529.15 6103.23 348.20
113 638.63. 469.44 77.20 9529.15 4115.16 430.14
114L B03A 658,63 469.44 77.20 9529.15 2127.10 544.43
114R B03A 638.63 138.77 77.20 .9529.15 2127.10 544.43
115L B038- 2111.70 638.63 77.20 96.02 8286.61 505.85

4- 115R 8038 2111.70 97.70- 206.60 96.02 718.22 216.35
116 2111.70 77.70 206.60 96.02 696.54 33.76

,
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IMPELL CORPORATION PAGE 528
SUPERPIPE VERSION -22E C5/31/90s SYSTEM: IBM-VM/MVS O-24-92 9:39:32

ADVANCED LICHT HATER REACTUR *** XI Z SHUB, X SPAJB AT X05B
CPTIONAL ft0UTIts 7 FRCH DESI
16*' SHUTDMt COULIts LINE

2.
LCAD CASE PM. De (THMPle FURCES AND HOMEfRS IN LOCAL COURDINATES (CONTO. )

.

RUN SCP (FP AXIAL Y Z XX YY ZZ
OROUP t91S ttA,1E FORCE FORCE FORCE N0HENT . NOMENT HCHENT

ILB) (LB) .(LB) ( LB. FT ) (LB.FT) (LB.FT)

RUtG
fCONTO.)

117 2111.70 97.70 206.60 96.02 674.85 1814.61
118 2111.70 97.70 206.60 96.02 653.17 4069.69
119' 2111.70 97.70 206.60 96.02 631.49 6324.76
120 2111.70 97.70 206.60 96.02 609.81 8579.83
121L 14S 2111.70 97.70 206.60 96.02 588.13 10834.92
121R 14S 2111.70 97.70 30.97 96.02 588.13 10834.92
122 2111.70 97.70 30.97 96.02 622.75 12168.21
123L B04A 2111.70 97.70 30.97 96.02 657.33 13501.49
123A B04A 2111.70 90.98 527.64 96.02 4329.80 19764.19
124L B048 1041.81 2111.70 527.64 376.84 37.46 13335.97
124R B04B 1041.81 188.77 47.18 376.84 871.31 1126.52
125 1041.81 188.77 47.18 376.84 486.66 753.88
126 1041.81 188.77 47.18 376.84 193.50 381.25
127 1041.81 188.77 47.18 376.84 241.96 114.40
128 1041.81 188.77 47.18 376.84 335.10 4597.86
12tL B05A 1041.81 188.77 47.18 376.84 428.24 9081.34
129R BOSA 1041.81 47.18 2111.70 -376.84 9081.34 5422.04
130L B058 .1109.76 363.57 2111.70 855.99 4855.08 5511.76
130R B058 1109.76 188.77 363.57 855.99- 436.58 4855.07
131L ISS 1109.76 188.77 363.57 855.99 390.99 8197.72
131R ISS 1109.76 175.90 363.57 855.99 390.99 8197.72
132 1109.76 175.90 363.57 855.99 332.23 12329.16
133 1109.76 175.90 363.57 855.99 273.47 16460.62
134 1109.76 175.90 363.57 855.99 214.72 20592.09
135 1109.76 175.90 363.57 855.99 155.96 24723.53
136 . 1109.76 175.90 363.57 855.99 97.20 28854.98
137L B06A 1109.76 175.90 363.57 855.99 38.44 32986.47
137R B06A 1109.76 0.00 363.57 855.99 38.44 32986.47
138L B06B 0.00 1109.76 363.57 0.00 817.5* 31505.05
138R B068 0.00 .97.70 30.97~ 0.00 10321.46 2578.81
139 0.00 97.70 30.97 0.00 9504.23 2394.61
140 0.00 97.70 '30.97 0.00 8846.98 2210.41
141 0.00 97.70 30.97 0.00 8109.73 2026.21
142 0.00 97.70 30.97 0.00 7372.48 1842.01
143 0.00 97.70 30.97 0.00 6635.24 1657.81
144 0.00 97.70 30.97 0.00 -5897.99 1473.61
145 0.00 97.70 30.97 0.00 5160.74 1289.41
146 0.00 97.70 30.97 0.00 4423.49 1105.21

-
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IMPELL CORPOR?. TION PAGE 545
WPERNIPE VERSION 22E C5/31/90s SYSTEM: IBM-VM/M/S 8-24-92 9:39:32

ADVANCED LIGHT HATER REACTOR *** X1 Z SHUD, X SifUB AT X058
OPTIONAL ROLKING 7 FROM DESI
16'' SHUTDOHN COULING LINE

2
LOAO CASE NO. W (THMX), FORCES AND HOMEPRS IN LOCAL COURDINATES

,

RUN St.iP DCP AXIAL Y Z XX YY ZZ
GROUP NHS NAME FORCE TORCS FORCE MOMENT MOMEtR McMOR

( LB ) (LBB ILB) (LB.FT) ( LB. FT ) (LD.FT)

RUN1
1 1 846.39 13783.31 -4562.01 ~73819.25 31235.66 72969.37
2 2 846.39 13i83.31 4562.01 -73819.25 21842.51 41826.34
3 2A 846.39 13703.31 4562.01 -73819.25 15581.97 21069.47
4L A01A 846.39 13783.51 4562.01 -73819.25 14308.26 19679.24
4R A01A 846.40 -10842.*S 12927.74 -73819.25 -18128.77 -10726.78
5 8265.25 -7068.29 12927.74 49385.28 51542.95 -10920.39
6L A018 10842.45 846.39 12927.74 -10792.67 86793.94 12970.29
6R A018 10842.45 -846.39 -12927.74 -10386.22 -86793.94 -12970.29
7 10842.45 -846.39 -12927.74 -10386.22 -105476.00 -11332.66,

8 10842.45 -846.39 -12927.74 -10386.22 -124158.19 -9695.04
9 10842.45 -846.39 -12927.74 -10386.22 -142840.37 -8057.41
10L A1A 10842.45 -846.39 -12927.74 -10386.22 -161522.62 -6419,77
10R A1A 10842.45 -12927.74 846.39 -10386.22 -6419.78 161522.62
11 14217.70 -9887.96 846.39 -7337.83 -8561.40 169148.87
12'. AIB 13783.31 4562.01 846.39 -2788.26 -9381.25 168167.44.

12R Als 13783.31 -846.39 4562.01 -2788.26 -168167.44 -9301.25
13 13783.31 -046.39 4562.01 -2788.26 -158506.69 -7754.82
14 13783.31 -846.39 4562.01 -2788.26 -148845.87 -6128.38
15 13783.31 -846.39 4562.01 -2788.26 -139185.00 -4501.94
16 13783.31 -846.39 4562.01 -2788.26 -129524.25 -2875.50
17 13783.31 -846.39 4562.01 -2788.26 -119863.44 -1249.06
18 13783.51 -846.39 4562.01 -2788.26 -124245.94 -2633.40
19L X01A 13783.31 -fM6. 39 4562.01 -2788.26 -132718.12 4137.64
19R X01A' 13783.30 4562.02 181.80 -2788.26 4137.64 132718.12
20 11810.27 12972.10 181.80 -3416.90 3145.23 131225.56
21L X018 -4562.00 13783.31 181.80 -3802.44 -2691.36 114838.56
21R X01B -4562.01 -181.80 13783.31 -3802.45 -107825.25 -2527.00
22 -4562.01 -181.80- 13783.31 -3802.44 -84386.06 -2442.62
23 -4562.01 -181.80 13783.31 -3802.44 ~60946.77 -2358.24
24 -4562.01 -181.80 13783.31 -3802.44 -37507.43 -2273.87
25 -4562.01 -181.80 13783.31 -3802.44 56433.89 -2189.50
26 -4562.01 -181.80 13783.31 -3802.44 85315.12 -2105.12
27 -4562.01 -181.80 13783.31 -3802.44 114196.31 -2020.75
28 -4562.01 -181.80 13783.51 -3802.44 143077.56 2289.27
29 -4562.01 -181.80 13783.31- -3802.44 171958.87 2624.08
30L X02A -4562.01 -181.80 '13783.31- -3802.45 200840.37 2958.89
30R XO2A -4562.00 -13783.31 -181.80 -3802.45 -2958.89 200840.37
31 11810.27 -12972.11 -181.80 4839.05 -6f2.93 225880.87
32L X028 13783.30 -4562.02 -181.80 3319.92 -3467.24 242291.25

-

.
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1HPELL CORPORATION PAGE 546
SUPERPIPE VERSION 22E C5/31'905 SiSTEM: IBM-VM/MVS o-24-92 9 39:32

ADVAt4CED LIGHT HATER REACTOR *** X1 Z SNUB, X SNUB AT XOSB
OPTIONAL ROUTING 7 FROM DESI
. 6'' SHUTDQtt COOLING LINE5

Z
LOAD CASE NO. 38 (THMX), FORCES ANO NDHENTS IN LOCAL COURDINATES ICONTD. )

.

RtK4 SDP DCP AXIAL Y Z XX YY ZZ
GROUP P9e NAME FORCE FORCE FORCE MOMENT Mt2 TENT NOMENT

( LB ) (LB) (LB) ( LB. FT ) (LB.FT) (LB.FT3

RUN1
!CONTD.).

32R XO2B 13783.31 -181.80 4562.01 3319.92 242291.25 3467.25
33L XI 13783.31 -181.80 4562.01 3319.92 247445.12 3299.65
33R XI 13783.51 -233.38' 4562.01 3319.92 247445.12 3299.65
34L XO3A 13783.31 -233.38 4562.01 3319.92 252599.00 3098.84
34R XO3A 13783.31 -4562.00 -233.38 3319.91 -3098.84 252599.00
35 12972.10 11810.27 -233.38 389.02 4114.08 250766.06
36L XO3B 4562.02 13783.30 -233.38 2697.22 2856.45 231763.69
36R XO38 4562.01 -233.38 -13783.31 2697.22 231763.69 -2856.45
37L XXI 4562.01 -233.38 -13783.31 2697.22 223977.94 -2740.58
37R XX1 4562.01 -231.38 -13136.34 2697.22 223977.94 -2740.58
38 4562.01 -233.38 -13136.34 2697.22 197276.94 -2323.65
39 4562.01 -233.38 -13136.34 2697.22 170575.81 -1906.72
40 4562.01 -233.38 -13136.34 2697.22 143874.69 -1489.79
41 4562.01 -233.38 -13136.34 2697.22 117173.50 -1072.86
42 4562.01- -233.38 -13136.34 2697.22 90472.37 -655.93
43 4562.01 -233.30 -13136.34 2697.22 63771.27 -238.99
44 4562.01 -233.38' -13136.34- 2697.22 37070.13 -208.60
45 4562.01- -233.38 '-13136.34 2697.22- 30520.27 594.87
46L XO4A 4562.01 -233.38 -13136.34 2697.22 25416.81 1011.81
46R XO4A 4562.02 -13136.34 233.38 2697.22 1011.80 -25416.81
47 12514.63 -6062.95 233.38. 2683.31 964.78 34301.01
48L X048 13136.35 4562.00 233.38 -1475.27 . 2295.60 35705.79
48R XO4B 13136.34 -233.38 4562.01 -1475.27 -35705.79 2295.60
49L X2 13136.34 -233.38 4562.01 -1475.27 -30122.60 2078.06

-30122.60 2078.0649R X2 13136.34 227.38 '4562.01 -1475.27 '
50L'X05A 13136.34 227.38 4562.01 -1475.27 -24538.88 -1958.79
SOR XOSA 13136.35 -4562.00. 227.38 -1475.27 1958.79 -24538.88
51 12514.63 6062.96 227.38 -2522.88 570.37 -25943.62
52L X058 4562.02 13136.34 227.38 -2281.90 1690.45 -43912.40'
52R XOSB 4562.01 227.38 -13136.34 -2281.90 -43912.40 -1690.43
53 3 4562.01 227.38 -13136.34 -2281.90 -55970.43 -1835.72
54 4 4562.01 227.38 -13136.34 -2281.90 -85651.69 -2193.34
55 5 4562.01 227.38 -13136.34 -2281.90 -115333.00 -2550.95
56L A04A 4562.01 227.38 -13136.34 -2281.90 -131165.31 -2741.71
56R A04A 4562.02 -13136.34 -227.38- -2281.90- -2741.71 131165.31
57 11359.85 -8020.55 -227.38 2904.90 -2086.35 146524.87
58L A04B 13905.61 -4877.99 -227.38 3329.62 -2401.71' 152277.00
SSR AD4B 13905.61 -241.83- 7146.79 3329.62 -152277.00 -2401.71

-

4
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IMPELL CURPORATICH PAGE 547
SUPERPIPE VERSION- 22E 05/31/906 SYSTEH: IBM-VM/MVS C-24-92 9:39:32

ADVANCED LIGHT HATER REACTOR *** XI Z SNUB, X SNUB AT XO58
OPTIONAL ROUTING 7 FROM DESI
16" SHUTD&N COULING LINE

S
LOAD CASE NU. N dTHMXI, FORCES AND N0HEffTS IN LOCAL COURDINATES (CalTD. )

L

RUN SDP DCP AXIAL Y Z XX YY ZZ
GROUP NNB NAME FORCE FORCE FORCE HOMENT N0HENT NOMENT

ELBI ILB) (LB) (LB.FT) (LB.FT) (LB.FT)

RUN1
(CONTD.)

59 6 13905.61 -241.83 7146.79 3329.62 -193663.44 -2145.54
60 7 13905.61 -241.83 7146.79 3329.62 -127515.44 -1665.30
61 8 13905 61 -241.83 7146.79 3329.62 -111367.44 -1185.06

RUN2
62 8 13905.61 -241.83 7146.79 3147.44 -105273.8* -1185.06.
63 13905.61 -241.83 7146.79 3147.44 -95435.44 -875.54
-64 9 13905.61 -241.83 7146.79 3147.44 -85597.12 -566.01
65 13905.61 -241.83 7146.79 3147.44 -70332.69 219.70
66L 10 13905.61 -241.83 7146.79 3147.44 -55068.27 394.47
66R. 10 13905.61 965.16 7146.79 3147.44 -55068.27 394.47
67' 13905.61 965.16 7146.79 3147.44 -4/416.16 -872.14
68 BA 13905.61 965.16 7146.7* 3147.44 -3*764.10 -1905.53
69L BB 13905.61 965.16 7146 ,i 3147.44 -32131.88 -2936.25

13905.61 965.16 7146.'' 3147.44 32131.88 2936.25 8 RANCH AXES
69R 88 14890.07 84.71 6594.42- -2187.78 -35153.89 854.09

14890.07 84.71 6594.43 2187.78 35153.89 854.09 BRANCH AXES
70 BC 14890.07 84.71 6594.43 -2187.78 -28111.55 764.47
71 14890.07 84.71 6594.43 -2187.78 -14415.66 590.17
72 14890.07 84.71 6594.43 -2187.78 ~719.70 415.87
73 14890.07 84.71 - 6594.43 -2187.78 12976.26 246.90
74 14890.07 84.71 6594,43 -2187.78 26672.20 85.43
75 PS 14890.07 84.71 6594.43 -2187.78 40368.27 -107.03
76L P4 14890.07 84,71 6594.43 -2187.78 44476.06 -159.31
76R P4 14890.07 -15.70 -5290.50 -2187.78 44476.06 -159.31
77 14890.07 -15.70 -5290.50- -2187.78 34341.60 -129.51
78 14890.07 -15.70 -5290.50 -2187.78 24207.11 -99.71
79 14890.07 -15.70 -5290.50 -2187.78 14072.64 -69.91
80 14890.07 -15.70 -5290.50 -2187.78 3938.15 -40.11
81 P3 14890.07 -15.70 -5290.50 -2187.78 -6196.38 -14.10
82L P2 14090.07- -15.70 -5290.50 -2187.78 -10433.78 -12.04
82R P2 0.00 0.00 0.00 0.00 0.00 0.00
83 P1 0.00 0.00 0.00 0.00 0.00 0.00

RtJ43
84 BB 887.41 -1109.76 -206.60 3022.03 6257.66 1836.60

984.46 887.41 552.36 5335.21 3022.03 3750.59 8 RANCH AXES
85 11 887.41 -1109.76 -206.60 3022.03 6053.12 2935.35

>
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IMPELL CORPORATION' . .
- PAGE 548 .i

. SUPERPIPE ' VER310N 12E. 05/31/90s SYSTEM: IBM-VM/MVS 8-24-92 9:39:32

' ADVANCED LIGHT HATER REACTOR *** XI Z SPAJB, X SIU' AT X058
OPTIONAL ROUTING 7 FROM DESI
16'' SHLRDOWN COULING LINE

l-
' LOAD CASE H5. 3 (THMKle. FORCES AND N0HENTS IN LOCAL C00ROINATES (CCNTD.)

4

RtJN - SDP DCP- AXIAL Y Z )CT YY ZZ
.CRCUP tt18 NAME FORCE' FORCE . FORCE 'N0HENT MONENT HOMENT

( (LBl. ( LB ) (LB) ( LB . FT ) (LB.FT) (LB.FT)

RUN3
t-(CONTD.) .

86 887.41 .-1109.76 -206.60 3022.03 5658.58 5054.62.
~87 . <887.41 -1109.76 -206.60 3022.03 5264.04 7173.89
88 12 837.41 -1109.76 - -206.60 3022.03 4869.51 9293.18 ,

89L' 13 -!887.41- -1109.76 -206.60 3022.03 4648.87 10478.32
89R' 13' '984.44 -887.41 -552.36 -1034.02 3022.03. 11416.57

, 90 14 984.16 887.41 -552.36 -1034.02 2432.15 10468.89
1; 91 984.*4 887.41' -552.36 +1034.02 1345.34 8722.83

-552.36' -1034.02 389.19 6976.767" 92 984.46 887.41
'-552.36 :-1034.02 -1149.10 5230.7093 984.46 887.41
' -552.36' -1054.02 -2027.36- 3484.6394 ' 984.46 887.41

i. 95 984.46 887.41 -552.36 .-1034.02 ~-3001.93 1738.56
96 - 984.46 887.41 ~-552.36- "-1034.02 -4088.76 12.67

' 552.36. 1-1034.02 ~5175.57 -1753.5897 984.46- 887.41 -

. 98 984.46 887.41 -552.36 -1034.02 -6262.39 -3499.65
'

99L B01A. 984.46 . 887.41 -552.36 .-1054.02 -7349.22 -5245.73
99R BOIA- 984.46 -552.36- 588.89 -1054.02 -524.5.73 7349.22

100L.B018 930.81 -638.63 588.89 -3808.99 -2542.47 7277.61 >

100R B018 930.81- -588.89' -638.L3' 3808.99 -7277.61 -2542.47.

;- 101 930.81 ' -588.89. 638.63 3808.99 -6025.71 -1388.08
102 '930.81/ ' -S88.89 638.63 3808.99 -4773.82 .-233.70

-430.81' -588.893 638.63. 3808.99- -3521.92 "920.69:103
104 130.81- -588.89' 638.63 J '3808.99 -2270.03- '2075.08
105 . 930.31 -S88.89' 638.63- 3808.99 -101L 33 3229.47

i 106- 930.81' -588.89 638.63' -3808.99 624.84- 4383.86
3808.99 1485.66- 5558.25; 107 -?30.81- -588.89 638.63'~
3808.994 2737.56 6692.64- r108 950.81 +588.89 638.63 ;

109 930.81- -588.89- ~ 6 38.63 ' 3808.99 3989.46 7847.03
; ._ ' 110 - 930.81- -588.89 638.63 3808.99 "5241.35' 9001.41

- lill 802A 930.81' -588.89 638.63 3808.99 . 6493.26 10155.82
'

111R B02A -930.81~ -638.63 469.44 ,3809.00 L-10155.81" 6493.26

'
~ 112L B028 ' 638.63 930.81 469;44- 9523.16-

'.4435.65-
6103.23-=

112R 8028 638.63 469.44 -930.81, :9329.15 6103.23 -4435.65'
113 638.63 469.44 -930.81 9529.15- 4115.16 --5438.31

14
114L'B034- 638.63 469.44 f-930.81 9529.35' 2127.10 -6440.97-
114R B03A 1638.63 -2111.70- T-930.81 9529.15 2127.10 .-6440.97
11SL B038 2111.70 638,63 ;*930.81- -1113.15 8286.61 -4474.56
115R 803B .2111.70' ' -1109.76- -206.60 -1113.15 -9023.51 -2695.52
116 2111.70 -1109.76 106.60 -1113.15 n-8603;70 -993.54-

4
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-. 1HPEL'o COR90RATImi -

. -~ . PAGE 549 r

;sSUP2RPIPE VERSIONJ EfE ;--05/31/90 $ T SYSTEM: ISH-VH MfS 8-24-92 9:39:32

i ADVANCED LIGHT HA7ER r'EACTOR ** XI Z StaA X SifJB AT XO50
' O.8TIONAL' ROUTING 7 FROM DESI.'
L 16" SHUTDODN CCCI.ING LINE

< ;
. %. . .

' " LOAD CEE NO. JE (THM% FORCES AND HONENTS IN LOCAL COUltDINATES tCch70. 3
4

- !
5

- - PtM ~ SOP - OCP - " AXIAL Y 'Z- 30C YY . - ZZ !
'

. ' :. GROUP " tte NAf1E. ' FORCE FORCE' FORCE Ntt1EN7 ;HOMENT. . HOMENT
d,

'

(L8) (85) 18,B ) ( L8.FT 3 TLB.FT) ( LB. FT 7
y

k PLN3
'iC04TD.)a

( -117' 211I470' -1109.76 206.60 -112%.15' -8183.88 1814.61
4 118 , 2111.70' -1109.76 '204.60L -1113.15 -7764.06- 4069.69 -

.

- 119' 2111.70- -1109.76' -206.60 -1113.25- -7344.25 6324.76 !
120 -2111.70 -1109.76 '206.60. -1113.15 .-6924.43 SS79,83r

~171Li 14S 2111.70 -1109.76 206.60 ~1113.15 ~6504.61 '10834.92.
- 4

121R liS '- ?2111.70 -1109.76- -363.57 : -1123.15 - -6504.61 10834.92
. I22 '. - 2111.70 -1109.76 ' 'J-365.57' -1113.1E ' -6941.41 12168.21-

123L C04%' 2111.70 ~-1109.76- -363.57 -1115.15- -7378.22 13501.49 ;4

L ' 123R 304A - '2111.70 -1041.80- -527.64 - -1113.15- 4329.80. 14764.19-

-5034.15- /-871.30- 13335.97s' - 124L B04B 1041.81- 2111.70- 527.64
'- 124R B04&L 1041.81 -2111.701- -527.64 -5034.15 ~ 871.31 -13335.97 ?

t125 '1D41.81' -2111.70- .-527.64. ~ 5034415 ' -940.04 -8852.53
a: 121 ~ 1041.81, -2111.70 :-527.64 .-5034.15 ~-2060.29- -4369.06

127 '1041.817 '*2111.70z -527.64 -5034.15- -3180.54. -! -480.83 -.

128 '. 1041.81 N2111.701 -M7.64 ~5034.15' -4300.79E ~4597.86p
129L BOSA 31041.81' --2111.70 ' ~527.64: "5034.15 -5471.04 : 9051.34'

9Cbb 34 5421.04; 129R BOSA' .1041.51' .-2 7.64 '2111.70: ~-5034.15'-
48C3.08 5511.764 130L B058' . 1109.76 363,57. 2111.70' : -10006.89 :

'130R 805B 1109.76- -2111.70 - 363.57
'-10806.80 ~

--5511.76 J 4855.07 -' -10806.80-
131L 13S'- 11109.76 -2111.70 . 363.57 -4936.25 8197.72

|- 131R :15S ' 1309.76;' '.-2024.87 ' 363.57 -10806.80- 1-4936,25' S197.72"
F 132 f1139.76 -2024.87J ' 363.57-. -10806.80' -4194.44- 12329.36~

133 _1109.76. :-2024.87 363.57 .-10806.80 -3452.62 16450.62 1

i134 1109.76 -7024.57- 363.57 -10806.80- -2710.80 '20592409 '
s135 EA109.761 -iO24.87; '363.57 .-19806.80' -1968.98 24723.53-
'

136 1109.76. -2024.87 363.57 ~-10806.80. -1227.16- 28854.98-
'137t'B06A 1?O9.76 -2024.87. 363.57J -10806.8C E -485.34 : 32986.47

* - '_ 7137R 806A 1109.76'; - 0.00 L 363.57' -10806.86: '-485.34' '32986.47:
- 138L B06B ? 'O.00 -110927e: . 363.57- -0.01 :-10321.46, 31505.05~ ;

'

' 139
'

s9.00 . *1109.76' -363.571 0.00-
' 10321.46- -31505.05 !138H S068 .0.00 ~ 1109.76 -363.57. sC40

. '3_1 .. :; 1* G C.00 ' .-1109.76: -363.571 0.00- 8846.98: 1-27004.36.
-9504.23' -29254.70.:,

.

'%-

14A 0.00 ,-1109.76. 4363.57 . 0. 00 - . 8109.73 ~-24753.97 -'

- 142 0.00 ~1100 76: -363.571 0.00 J7372.48; -22503.62-
: 143 ; 0.00.- '-1109.76 ^ L -363.57 : . 0.00 - 6635.f4 :.,-20253.28?' ' 1% 0.00 -1209.76. -363.57 0.00~ 5897.r9 +10002.92

la 5 - J 0. 00 - -1109.76- -363.57- 0.00 - .E160.74 -~-15752.56P' r

-- 146 _ 0.00 ' -1109.76 4363.57; ' O . 00 ' 4423.49: -13502.20
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IMPELL CORPCRATIM4 PAGE 567
SUPERPIPE YrRSICH 22E (5/31'90s CYSTEM: IBM-VM/MVS O-24-92 9:39:32

ADVANCE 0 L IGHT HATER REACTOR ** X1 Z StRB X StAJB AT X05B
CPTIONAL 57JTING 7 FROM OESI
16" SHUTOCM{ COOLItC LINE

7.
LCAO CASE NO. n (THMN P, WrES AND ttHDir5 IN LOCAL COURDINATES (CONTO. )

RU4 SCP OC:' AXIAL Y Z XX YY ZZ
GROUP P*Il NAME FORCE FCRCE FORCE N0HENT HONENT NtMENT

ILB) EL89 (LB3 ( LB. FT ) (LB.FT) I LB.FT P

Ruti
'tCONTO.)

32R X029 0.00 -181.80 -4198.71 -2822.49 0.00 -3373.99
33L XI 0.00 -181.80 -4198.71 -2822.49 0.00 -3193.47
33R XI 0.00 -233.38 -4193.71 -2822.49 0.00 -3193.47
34L XO3A 0.00 -233.38 -4195.71 -2822.49 0.00 -2961.74
34R XD34 0.00 -4562.00 -233.38 -2822.49 -3098.54 0.00
35 0.00 0.00 -233.38 -77.08 -3*03.02 0.00
36L XO38 4198.70 0.00 -233.38 -2498.27 -2420.87 0.00
36R 2 38 -4198.71 -233.38 -13783.31 -2498.27 0.00 -2856.45
37L XXI -4198.71 -233.38 -13783.31 -2498.27 0.00 -2740.58
37R XXI -4198.71 -233.38 -13136.34 -2493.27 0.00 -2740.58
38 -4198.70 -233.38 -13136.34 -24?8.27 0.00 -2323.65
39 -4198.7G <33.38 -13136.34 -2498.27 0.00 -1906.72
40 -4198.70 -233.38 -13136.34 -2498.27 0.00 -1489.79
41 -41'3.70 -213.38 -13134.34 -2498.27 0.00 -1072.86
42 -4198.70 -233.38 -13136.34 -24*8.27 0.00 +655.93
43 -4198.70 -233.38 -13136.34 -2498.27 0.00 -238.99
44 -4190.70 -233.38 -15136.34 -2498.27 0.00 -208.60
45 -4198.70 -233.38 -13136.34 -2498.27 0.00 -569.*0
46L XO4A -41*8.71 -233.38 -13136.34 -2498.27 -16332.29 -931.20
464 XO4A -41*8.70 -13136.34 -177.75 -249S.27 -931.19 -25416.81
47 -2745.42 -6062.95 -177.75 -2617.74 -723.37 -18919.46
48L XD48 -726.60 -4198.71 -177.75 -1475.27 -2034.E0 -11256.39
48R XO48 -726.60 -233.38 -4198.71 -1475.27 -35705.79 -2034.81
49L X2 -726.60 -233.38 -41*8.71 -1475.27 -30122.60 -1783.77
49R X2 '26.60 -62.92 -4198.71 -1475.27 -30122.60 -1783.77
50L XOSA -726.60 -62.92 -4198.71 -1475.27 -24338.88 -1958.79
50R XOSA -726.60 -4562.00 -62.92 -1475.27 -1854.34 -24538.88
51 -2745.42 0.00 -62.92 -2522.88 -460.47 -25943.62
52L XOSB -4198.70 -726.59 -62.91 -2281.90 -1152.17 -43912.40
52R XO58 -4198.71 -62.92 -13136.34 -2*81.90 -43912.40 -1690.43
53 .3 -4198.71 -62.92 -13136.34 -2281.90 -55970.43 -1835.72
54 4 -4198.71 -62.92 -13136.34 -2281.90 -85651.69 -2193.34
55 5 -4198.71 -62.92 -13136.34 -2281.90 -115333.00 -2550.95
56L A04A -4198.71 -62.92 -13136.34 -2281.?O -131105.31 -2741.71
56R A04A .-4198.70 -13136.34 -227.38 -2281.90 -2741.71 -?'45.77
57 -2988.58 -8020.55 -227.38 -1912.25 -2084.33 -2113.27
58L A048 ~1702.50 -4877.99 -227.38 -705.86 -2401.71 0.004

58R A048 -1702.50 -241.83 0.00 -705.86 -152277.00 -1401.71

-
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IMPELL CCRPORATIO4 PAGI 560
.SUPERPIPE VERSION 22E 05/31/90s SYSTEM: IBM-VM/rfVS 8- N-92 9:39:32

ADVANCED LIGHT MATER REACTOR *** X1 Z SPAJB, X trajB AT XO58
CPTIONAL POUTING 7 FROM DESI
16" SHUTDOf4 CCOLING LINE

%
LOAD CASE P27. DS (THt94), FORCES At#1 tCTENTS IN LOCAL COORDINATES ICCPUD. )

4

RUN SCP DCP AXIAL Y Z XX YY ZZ
CROUP Mrs NAr1E FURCE FCRCE FCRCE MOMENT MCME NT NOMENT

ILSI ILB) (LSI I LS.FT l tLB.FTl I LB . FT )

RUN1
ICONTD.I

59 6 -1702.50 -241.83 0.00 -705.86 -143663.44 -2145.54
60 7 -1702.50 -241.83 0.00 -705.86 -127515.44 -1665.30
61 8 -1702.50 -241.83 0.00 -705.86 -111367.44 -1185.06

RUNZ
62 8 -1702.50 -241.83 0.00 -705.86 -105273.81 -1185.06
63 -1702.50 -241.83 0.00 -705.86 -95435.44 -875.54
64 9 -1702.50 -241.83 0.00 -705.86 -85597.12 -566.01
65 -1702.50 -241.83 0.00 -705.86 -70332.69 -ES.77
66L 10 -1702.50 -241.83 0.00 -705,86 -55068.27 -224.37
MR 10 -1702.50 -52.69 0.00 -705.86 -55068.27 -224.37
67 -1702.50 -52.69 0.00 -705.36 -47416.16 -872.14
68 8A -1702.50 -52.69 0.00 -705.86 -397M.10 -1905.53
69L 88 -1702.50 -52.69 0.00 -705.86 -32131.88 -2936.25

1702.50 52.69 0.00 705.86 32131.88 2936.25 BRAPCH AXES
69R 88 -1791.33 -46.43 0.00 -2187.78 -35153.89 -433.80

1791.33 46.43 0.00 2187.78 35153.89 433.80 BRAtaCM AXES
70 8C -1791.31 -46.43 0.00 -2187.78 -28111.55 -384.68
71 -1791.33 -46.43 0.00 -2187.78 -14415.M -289.16
72 -1791.33 -46.43 0.00 -2187.78 -719.70 -193.64
73 -1791.33 -46.43 0.00 -2187.78 0.00 -*8.12
74 -1791.33 -46.43 0.00 -2187.78 0.00 -13.30
75 PS -1791.33 -46.43 0.00 -2187.78 0.00 -107.03
76L P4 -1791.33 -46.43 0.00 -2187.78 0.00 -159.31
76R P4 -1791.33 -15.70 -5290.50 -2187.78 0.00 -159.31
77 -1791.33 -15.70 -5290.50 -2187.78 0.00 -129.51
78 -1791.33 -15.70 -5290.50 -2187.78 0.00 -99.71
79 -1791.33 -15.70 -5290.50 -2187.78 0.00 -69.91
80 -1791.33 -15.70 -5290.50 -2187.78 0.00 -40.11
81 P3 -1791.33 -15.70 -5290.50 -2187.78 -6196.38 -14.10
82L P2 -1791.33 -15.70 -5290.50 -2187.78 -10433.78 -12.04
82R P2 0.00 0.00 0.00 0.00 0.00 0.00
83 P1 0.00 0.00 0.00 0.00 0.00 0.00

RUtG
84 88 -80.86 -1109.76 -206.60 -19.76 -538.64 -710.41

904.46 80.86 552.36 281.70 19.76 895.85 BRAtCM AXES
65 11 -80.86 -1109.76 -206.60 -19.76 -528.07 -411.09

e

.
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IMPELL CORPCRATIcti PAGE 569
SUPERPIPE VERSICid 22E 05/31/906 SYSTEM: IBri-W1MWS G-24-92 9:39:32

ADVANCE 0 LIGHT W TER REACTCR *** X1 Z StA.8 , X SNUB AT X058
OPTICP(AL ROUTItc 7 FROM DESI
16" SHUTDOH4 CCULING LINE

7
LCAD CASE HG. 38 (T1994), FORCES AND MOMENTS IN LCCAL CCURDIt4ATES (CONTD. I

L

RUS SCP DCP AXIAL Y Z XX YY ZZ
CROUP t918 NAME FORCE FORCE FCPCE t10 MENT F10 MENT MOMENT

( LB ) ELBB ELB. tLB.FT1 "tB.FT1 ( LB. FT l

RUN3
iCONTU.I

86 -80.86 -1109.76 -206.60 -19.76 -507.70 -417.90
87 -80.86 -1109.76 -206.60 -19.76 -487.32 -591.37
88 12 -80.86 -1101.76 -206.60 -19.76 -466.*5 -764.85
89L 13 -80.86 -1109.76 -206.60 -19.76 -455.55 -861.85
89R 13 -88.83 -80.86 -552.36 -1034.02 -19.76 -962.55
90 14 -88.85 -80.86 -552.36 -1034.02 0.00 -882.26
91 -88.83 -80.86 -552.36 -1034.02 0.00 -734.34
92 -88.83 -80.86 -552.36 -1054.02 -270.83 -586.41
93 -88.83 -80.86 -552.36 -1034.02 -1149.10 -438.49
94 -88.85 -80.86 -552.36 -1034.02 -2027.36 -290.56
95 -88.83 -80.86 -552.36 -1034.02 -3001.93 -1(2.64
96 -83.83 -80.86 -552.36 -1034.02 -4088.76 -11.37
97 -88.83 -80.86 -552.36 -1034.02 -5175.57 -1753.58
93 -88.83 -80.86 -552.36 -1034.02 -6262.39 -3499.65
99L 801A -88.83 -80.86 -552.36 -1054.02 -7345.22 -5245.73
9*R BOI A -88.83 -552.36 -54.17 -1034.02 -5265.73 -718.20

100L B018 -77.20 -60.97 -54.17 -296.99 -2542.47 -703.77
100R B018 -77.20 -588.89 4 0.97 -296.9* -7277.61 -2542.47
101 -77.20 -588.89 -60.97 -296.99 -6025.71 -1388.08
102 -77.20 -588.89 -60.97 -296.99 -4773.82 -233.70
103 -77.20 -588.89 -60.97 -296.99 -3521.92 -19.45
104 -77.20 -588.89 -60.97 -296.99 -2270.03 -118.17
105 -77.20 ~588.89 -60.97 -296.99 -1018.13 -216.90
106 -77.20 -588.89 -60.97 -296.99 0.C0 -315.63
107 -77.20 -588.89 -60.97 -296.99 -74.10 -414.36
108 -77.20 -588.89 -60.97 -296.99 -185 22 -513.09
109 -77.20 -588.89 -60.97 -296.99 ~? . a -611.82
110 -77.20 -588.89 -60.97 -296.99 -4c 7.47 -710.55
111L B02A -77.20 -588.89 -60.97 -296.99 -518.59 -80?.28
111R D02A -77.20 +638.63 -157.85 -296.99 -10 L55.81 -518.59
112L BOZC -60.97 -77.20 -157.85 -758.07 -348.70 -4*8.45
112R 8028 4 0.97 -157.85 -930.81 -758.07 -4 HE.45 -4435.65
113 -60.97 -157.85 -930.81 -758.07- -345.15 -S*.38.31
114L 803A -60.97 -157.85 -930.81 -758.07 -191.84 -e440.97
114R B03A -60.97 -2111.70 -930.81 -758.07 -191.84 -6440.97
115L B038 -188.77 -60.97 -930.81 -1113.15 -662.25 -4474.56
IISR BOIS -188.77 -1109.76 -11.48 -1113.15 -9023.51 -2495.52
116 -188.77 -1109.76 -11.48 -1113.15 -8603.70 -993.5%

,

y
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IMPELL CORPCR'.TImi PAGE 570
GUPERPIPE YER3ICt4 22E 05/31/90s SYSTEM: IBM 4WtfVS 0-24-92 9:39:32

ADVANCE 0 LIGHT HATER REACTUR M* X1 Z SfJBr X SFA?3 AT XOSB
OPTI24AL PCU7Im 7 FROM DESI
16** S3AITDOff CCULING LINE

L
LCAO CASE fC. 2 (THt94 3. FORCE 4 AND P10MENTS IN LOCAL COUROINATES (CQ4TO. )

.

RUN SCP DCP AXIAL Y Z XX VV ZZ
GROUP t91B NAME FURCE FURCE FURCE F10MDef MDMENT F1CHEN7

ELBs ( LB ) 51B B I LB . FT l ( LB.FT l (LB.FT)

RUN3
iCG4TD.I

117 -188.77 -1109.76 -11.48 -1113.15 -8183.88 ~;23.91

118 -188.77 -1109.76 -11.48 -1113.15 -7764.06 -335.41
119 -188.77 -1109.76 -11.48 -1113.15 -7344.25 -520.00
120 -188.77 -1109.76 -11.48 -1113.15 -6924.43 -704.58
121L 145 -188.77 -1109.76 -11.48 -1113.15 -6504.61 -889.17
121R 14S -188.77 -1109.76 -363.57 -1113.15 -6504.61 -889.17
122 -188.77 -1109.76 -363.57 -1113 15 -69*1.41 -9*8.31
123L B044 -188.77 -1109.76 -363.57 -1113.15 -7378.22 -1107.44
123R B04A -188.77 -1041.80 -47.18 -1113.15 -318.28 -1247.88
124L B048 -90.98 -188.77 -47.18 -5034.15 -871.30 -1126.52
124R B04B -90.98 -2111.70 -527.64 -5034.15 -37.46 -13335.97
125 -90.98 -2111.70 -527.64 -5034.15 -940.04 -8852.53
126 -90.*8 -2111.70 -527.64 -5034.15 -2060.29 -4369.06
127 -90.98 -2111.70 -527.64 -5034.15 -3180.54 -480.83
128 -9% 98 -2111.70 -527.64 -5034.15 -4300.79 -364.02
129L BOSA -90.48 -2111.70 -527.64 -5034.15 -5421.04 -716.66
129R BOSA *0.98 - -527.64 -188.77 -5034.15 -736.66 -428.24
130L B058 -97.70 -30.97 -188.77 -10806.80 -488.10 -436.58
130R P058 -97.70 -2111.70 -30.97 -10806.80 -5511.76 -488.10
131L ISS -97.70 -2111.70 -30.97 -10B06.80 -4936.25 -697.92
131R ISS -97.70 -2024.87 -30.97 -1t4806.80 -4936.25 -697.92
132 -97.70 -2024.87 -30.97 -10806.80 -4194.44 -1031.61
133 -97.70 -2024.87 -33.97 -10806.80 -3452.62 -1365.30
134 -97.70 -2024.87 -30.97 -10806.80 -2710.80 -1698.?9
135 -97.70 -2024.87 -30.97 -10806.80 -1968.?8 -2032.68
136 -97.70 -2024.87 -30.97 -10806.80 -1227.16 -2364.37
137L 806A -97.70 -2024.87 -30.97 -10806.80 -485.34 -2700.07
137R B06A -97.70 0.00 -30.97 -10806.M -485.34 -2700.07
138L B068 0.00 -97.70 -30.97 -0.01 -13321.46 -2578.81
138R B068 0.00 -1109.76 -163.57 0.00 -817.54 -31505.05
139 0.00 -1109.76 -363.57 0.00 -759.15 -29254.70
140 0.00 -1109.76 -367.57 0.00 -700.75 -27004.36
141 0.00 -1109.76 -363.57 0.00 -642.36 -24753.97
142 1.00 -1109.76 -363.57 0.00 -583.96 -22503.62
143 0.00 -1109.76 -363.57 0.00 -525.56 -20253.28
144 0.00 -1109.76 -363.57 0.00 -467.17 -18002.92
145 0.00 -1109.76 -363.57 0.00 -408.77 -15752.56
146 n.00 -11M.76 -363.57 0.00 -350.38 -13502.20

-
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nGt 588
IMPELL CCRPORAGON G-24-92 9:39:32

'SUPERPIPE VERSIG4 22C CS/31/905 $YSTEM: IBM-VM/tFS
ADVANCFD LICHT MATER REACTCR *** XI Z SFAB, X StJUS AT XOr3
CPT10NAL PCUTits 7 FRO 1 CESI
14" SHUTDOff C00LitC LINE

3
LUAD C2.SE NU. 9 INOP311, FCRCE! AND N., li' LCCAL CCORDINATES f C34TD. I ~

<

l

RUti SOP DCP AXIAL Y Z XX YY ZZ |

CROUP 7918 NAME FCRCE FCRCE FCRCE NOMENT N2TN7 NOMENT j
( LB ) ELSt (LB) ( LB. F13 ( LS. FT ) fLB.FTI

RUN1
iCCNTU.I

32R XOZB 13794.50 -3314.92 4532.00 -4220.05 242258.00 8876.23

33L XI 13794.50 -h27.14 4532.00 -4220.05 2* T381.- 8 7 11997.87
33R XI 13794.50 3S09.94 4532.00 -4220.05 247181.87 11997.87
34L XU3A 13794.50 3497.72 4532.00 -4220.05 252505.75 8320.*6

34R XU3A 13794.59 -4531.99 3497.72 -4720.04 -8320.96 252505.75
35 12958.79 11839.40 3007.26 1435.91 -4235.51 450623.81
36L XO38 4532.00 13794.49 2516.79 -2935.16 7117.91 231588.06
36R XO38 4532.00 2516.79 -137 % .50 -2935.17 231583.06 -7117.?1

37L XXI 4532.00 2360.67 -13794.50 -2935.17 223796.62 -8132.54

37R XXI 4532.00 2360.67 -13122.95 -2935.17 223796.62 -8132.54

38 4532.00 1798.90 -13122.95 -2935,16 19711*.75 -11137.71
39 4532.00 1237.13 -13122.95 -2935.16 170*42.75 -15132.16

40 4532.00 675.35 -13122.95 -2 G5.16 143765.49 -14115.88

41 4532,00 -297.56 -13122.95 -2935.16 117088.62 -14003.85

42 4532.00 -859.33 -13122.95 -2935.16 90411.56 -13051.09

43 4532.00 -1921.11 -13122.*5 -2935.16 63734.59 -11002.58
44 4532.00 -1982.89 -13122.95 -2935.1f> 37057.54 -8329.87

45 4532 00 -2544.66 -13122.95 -2935.16 30531.76 -5033.11
46L XO4A 4532.00 -3106.44 -13122.95 -2935.17 25452.41 1207.41
46R XO4A 4532.00 -13122.95 3106.44 -2935.17 1207.42 -25452.41
47 12483.96 -6074.71 3596.91 -5035.30 5204.11 342 M.04
48L X048 13122.*5 4531.99 4087.37 -8397.*4 8585.76 35703.41
48R XO4B 13122.95 -4087.37 4532.00 -8397.94 -35703.41 8585.75
4*L X2 13122.95 -4425.62 4532.00 -8397.94 -30152.73 12726.45 |
49R X2 13122.95 4509.40 4532.00 -839''.94 -30152.73 12726.45 i

SOL XOSA 13122.95 4171.12 4532.00 -8397.94 -246C1.54 8076.83 '

50R XD5A 13122.*5 -4531.99 4171.12 -8397.94 -8076.83 -24601.54

51 12483.94 6074.71 3680. % -5062.08 -4505.80 -26040.87
52L X058 4532.00 13122.95 3190.20 -2995.97 1674.33 -44008.30

SIR X058 453t.00 3190.20 -13122.*5 -2995.97 -44308.30 -1674.33
53L 3 453t.00 2936.50 -13122.95 -2995.97 -56055.45 -4123.8%
SIR 3 4532.00 2184.51 -13122.95 -2995.97 -%C55.45 -4123.84

54L 4 4532.00 2009.31 -13122.95 -2995.?T -85709.*4 -8222.51

. 54R 4 4532.00 -780.99 -13122.95 -2995.97 -85709.94 -8222.51

} SSL 5 4532.00 -*58.19 -13122.95 -2995.97 -1153M.44 -69%.78

SSR S 4532.00 -1708.19 -13122.95 -2995.97 -1153M.44 -694.78

56L A04A 4532.00 -2041.29 -13122.95 -2995.97 -131182.50 -5224.65

56R A04A 4532.00 -13122.95 2041.29 -2995.97 -5224.M 131182.50

I

- _ _ _ -
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IMPFLL CDRPORATION PAGE 589
SUPERPIPE YER$10N 22E 05/31/90s SYSTEM: IBM-VM/?fVS C-24-92 9:3h3*

- ADVANCED LIGHT HATER REACTOR m X1 Z SNUB, X SPAJD AT XO2
CPTIONAL ROUTits, 7 FROM OESI
16" SHUTDGt4 LOUL1HG LINE

'b
LUAD CASE tC. W ffFJRM), r0RCES AND f10MENTS IN 1.fEAL COURDIfgATES ICD 4TD. )'

,

RUN SDP OCP AX1AL Y Z XX YY ZZ
CROUP tt1B NAME FORCE FORCE FURCE f10 MENT MONEfC M3 MENT

(LB) ELB) ( L8 I I LB.FT I (L8.FTl # L3.FT l

RUN1
ECQ4TD.)

57 11327.65 -8027.15 2429.57 2884.87 -1989.63 146537.69
58L A048 13883.23 -4902.1S 2817.86 2239.42 4467.11 152309.E6
58R A048 13883.25 3653.b 7170.65 2239.42 -152?o9.5 4467.11
59L 6 13883.28 3320 R 7170.65 2239.42 -143670.56 -2704.%
59R 6 13883.28 2570. 3 7170.65 2239.42 -1456,0.56 -2704.%
60L 7 13883.28 2392.83 7170.65 2239.42 -127474.75 -6901.18
60R 7 .13883.28 -492.05 7170.65 2239.42 -127474.75 -6904.18
61 8 13883.28 -669.25 7170.65 2239.42 -111279.00 -5743.31

RUN2
62 8 13883.28 -141? 24 7170.65 2057.23 -1051C5.37 -5743.31
63 13883.28 -182 73 7170.65 2057.23 -95316.31 -3656.62
64 9 13883.28 -222+.25 7170.65 2057.23 -55447.25 -1051.10
65- 13883.28 -2848.70 7170.65 2057.23 -70135.00 4323.87
ML 10 13883.28 -3473.18 7170.65 2057.23 -54822.86 10336.89
66R 10 13883.28 5739.61 7170.65 2057.23 -54822.86 10336.89
67 13883.28 5426.55 7170.65 2057.23 -471 %.84 539.41
-6S SA 13883.28 5113.50 7170.65 2057.25 -39470.55 1495.79
69L 8B 13883.28 4801.27 7170.65 2057.23 -31814.7% -5932.06

13883.28 4A01.27 7170.65 2057.23 31814.7* 5932.06 BRANCH A.Y13
69R 88 148 %.21 1680.70 6613.27 -1885.72 -35371.50 -913.33

14834.21 1680.70 6613.27 1885.72 35371.50 913.33 BRANCif AXES
70 8C 14834.21 1368.46 6613.27- -1885.72 -28310.32 -2304.08
71 14834.20 761.22 6613.27 -1885.72 -14577.79 -4114.70
72 14834.20 153.98 6613.27 -1885.72 -845.17- -4744.37
73 14834.20 -584.40 6613.27~ -1885.72 12887.44 -4193.08
74 14834.20 -1191.64 M13.27 -1885.72 2M20.02 *471.53,

75 ' PS 148.'.4.21 -1798.89 6613.27 -1885.72 40352.75 452.40
76L P4 14834.21 -1981.02 6613.27 -1885.72 44471.52 1556.38
76R P4 14814.21 1057.24 -5288.81 -1885.72 44471.52 1556.38
77 14834.20 543.80 -5*88.80 -1885.72 34340.11 119.10
78 14834.20 30.36 -5288.80 -1885.72 24208.M -569.16
79 14834.20 -511.78 -5283.80 -1885.72 14077.25 -110.01'

80 14834.20 -1925.23 -5288.80 -1835.72 3945.80 1333.18
81 P3 14834.21 -1538.68 -5288.81 -1885.72 -6185.69 3*84.64J
82L PZ 14834.21 -1753.35 -5283.81 -1885.72 -10421.81 4814.M
82R P2 0.00 214.68 0.00 0.00 0.00 80.50
83 P1 0.00 0.00 0.00 0.00 0.00 0.00

e

_ _



IMPELL CORPORATION PAGF 590
SUPERPIPE VERSIG4 22E 05/31/90s SYSTEM: IBM 4WITVS 8-2>92 9:39:32

ADVANCE 0 LICHT HATER REACTUR m X1 Z SP4US, X SPAB AT X058
UPTIG4AL ROUTIfG 7 FRCH DESI
16** SHUTDCF24 COULING LINE

9
LCAD CASE NU. 3 (NOPft), FCRCES AtQ tO1EttTS IN LOCAL COURDINATES (CGIT0. 3

RUN SCP DCP AXIAL Y Z XX YY ZZ
GROUP t99 NAME FURCE FORCE FCRCE t10 MENT MOMEtG F1CMENT

( LB t ( LB ) (LD) ILB.FT) (LB.FT) ( LB. FT )

RUN3
84 88 3127.53 -1079.62 -222.13 3556.78 5748.12 4666.87

950.92 '3127.53 557.38 3942.95 3556.78 6266.87 BRAT 4CH AXES
85 11 2995.67 -1079.62 -222.13 3556.78 5529.17 5737.68
86 2741.34 -1079.62 -222.13 3556.78 5106.86 7803.04
87 2487.00 -1079.62 -222.13 3556.78 4684.54 9868.42
88 12 2732.67 -1079.62 -222.13 3556.78 4262.23 11933.80
89L 13 2194.57 -1079.62 -222.13 3556.78 4026.06 13088.80
89R 13 950.92 1994.57 -557.38 1583.22 3556.78 13688.32
90 14 950.92 1956.47 -557.38 1583.22 2961.88 11652.52
91 950.92 1694.42 -557.38 1583.21 1865.82 8170.19
92 950.92 1432.37 -557.38 1583.21 900.41 5186.65
93 950.92 1170.32 -557.38 1583.21 756.18 -2991.25
94 950.92 908.27 -557.38 1E83.21 -1534.63 -3123.17
95 950.92 646.21 -557.38 1583.21 -2518.46 -2772.27
96 950.92 -584.10 -557.18 1583.21 -3614.53 -1?55.19
97 950.92 -846.15 -557.38 1583.21 -4710.60 -2528.79
98 950.92 -1108.20 -557.38 1583.21 -5806.67 -2623.42
99L 801A 950.92 -1370.26 -557.38 1583.22 -6902.75 3459.55
99R 801A 950.92 -557.38 -1706.59 1583.21 3459.55 .6902.75
100L B018 920.48 606.33 -1508.78 2823.95 -1671.07 6860.14
100R 8018 920.48 1508.78 606.34 2823.95 -6860.14 -1671.07
101 920.48 1247.70 606.34 2823.95 -5667.54 -2947.13
102 920.48 986.63 606.34 2823.95 -4474.?3 -3743.97
103 920.48 725.56 606.34 2823.95 -1282.32 -5001.73
104 920.48 464.48 606.34 2823.95 -2089.71 -6093.23
105 920.48 -439.65 606.34 2823.95 -897.10 -6705.52
106 920.48 -700.73 606.34 2823.95 686.58 -6838.57
107 920.48 -961.80 606.34 2823.95 1488.12 -6492.40
108 920.48 -1222.88 606.34 2823.95 2680.73 -5667.00
109 920.48 -1483.95 606.34 2823.95 3873.33 -4362.37
110 920.48 -1745.03 606.34 2823.95 5065.95 7133.44
111L 802A 920.48 -2006.11 606.34 2823.95 6258.57 10649.67
111R B0ZA 920.48 -406.33 565.59 2823.96 -10649.67 6258.57
112L B028 606.34 920.48 -340.96 20077.37 3396.25 5841.08
112R B025 606.34 -340.96 -920.48 10077.37 5841.08 -3396.26
113 606.34 -625.42 -920.48 10077.37 3873.67 -3748.22
114L 803A 606.34 -909.88 -920.48 10077.37 1906.26 . -3531.26
114R c35A 606.33 3261.19 -920.48 10077.37 1906.27 -3531.26
115L 8038 -2981.93 606.33 -920.48 -905.22 8847.73 -5190.47

.
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IMPELL CORPORATime PACE 591
SUPERPIPE VERSIG4 22E 05/31/905 SYSTZtt: IBM-Wt/HYS O-24-92 9:39:32

ADVArrED LIGHT HATER REACTOR *** X1 2 $ NUB, X SPRB AT XO5D
CPTIONAL ROUTIPC 7 FR21 DESI
16" SHUTDOM4 COULING LINE

3
LCAD CASE NO. 3F INORM), FORCES AND HOMENTS IN LOCAL COUROINATES (CONTD. )

6

RUN SCP DCP AXIAL Y Z XX YY 2Z
CROUP 791B NAME FURCE FCRCE FORCE MONENT NOMENT N0HENT

I LB I ILB) ELBI (LB.FT) ELB.FTl (LB.FT)

RUN3
tCONTD.I

115R B038 -2951.93 -1079.62 222.13 -90F.23 -9926.52 -2586.07
116 -2711.30 -1079.62 222.13 -905.23 -9477.14 -941.44
117 -2440.67 -1079.62 222.13 -905.23 -9027.77 1809.36
118 -2170.03 -1079.62 222.13 -905.23 -8578.39 4007.07
119 -1899.40 -1079.62 222.13 -905.23 -8129.02 6204.79
120 -1628.77 -1979.42 222.13 -905.23 -7679.64 T 52.51
121L 14S -1358.14 -1079.62 222.13 -905.23 -7230.27 1G.CO.24
121R 143 -1558.14 -1079.62 -361.76 -905.23 -7230.27 10600.24
122 -1198.13 -1079.62 -361.76 -905.23 -7665.03 11899.62
123L B04A 1262.35 -1079.62 -361.76 -905.23 -8099.80 13199.00
123R 804A 1262.35 -1019.21 507.60 -905.25 3605.67 15060.52
124L B048 1019.21 1541.61 507.60 -4284.97 -668.42 14491.22
124R B04B 1019.21 -1541.61 -507.60 --4284.97 688.42 -14491.22
125 1019.21 -1824.38 ~507.60 -4284.97 -1083.09 -10860.08
126 1019.21 -2107.15 -507.60 -4284.97 -2163.51 -6666.77
127 1019.21 -2389.91 -507.60 -4284.97 -3243.93 -2506.50
128 1019.21 -2672.68 -507.60 -4284.97 -4324.35 3406.38
129L BOSA 1019.21 -2955.45 -507.60 -4284.97 -5404.78 9286.24
129R BO5A 1019.21 -507.60 2955.45 -4284.97 9286.24 5404.78
130L B058 1079.62 361.76 3095.08 -10756.41 6337.1? 5486.06
130R B058 1079.62 -3095.08 361.76 -10756.41 .-5486.06 6337.19

.131L ISS 1079.62 -3305.90 361.76 -10756.41 -4913.23 11293.68
131R ISS 1079.62 -1293.89 361.76 -10756.41 -4913.25 11293.68
132 1079.62 -1565.63 361.76 -10756.41 -4174.88 14288.12
133 1079.62 -1837.37 361.76 -10756.41 -3436.52 17801.77
134 1079.62 -2109.12 361.76 -10756.41 -2698.16 21834.60
135 1079.62 -2380.86 361.76 -10756.41 -1959.80 26386.60
136 1079.62 -2652.60 361.76 -10756.41 -1221.4% 31457.77
137L B06A '1079.62 -2924.34 361.76 -10756.41 -4S3.07 37048.20
137R B06A 1079.62 4060.19 361.76 -10756.41 -483.08 37048.20
138L B068 -3780.93 1079.62 361.76 -0.01 -10273.34 30703.76
13SR B068 -3780.93 -1079.62' -361.76 0.00 10273.34 -30703.76
139 -3510.86 -1079.62 -361.76 0.00 9539.54 -28510.64
140 -3240.80 -1079.62 -361.76 0.00 8805.73 -26317.53
141 -2970.73 -1079.62 -361.76 0.00 8071.91 -24124.37
142 -2700.66 -1079.62 -361.76 0.00 7338.11 -21931.25
143 -2430.60 -1079.62 -361.76 0.00 6604.30 -19738.16
144 -2160.53 -1079.62 -361.76 0.00 5870.48 -17545.04

,
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a

%

|

|

i

I !

i l

l

i
1

N
M
5 -

D
F

NU
"A
87
40
h

ha MP4 MMC 40 Ohh4NOOMOOOO=> enomfNMO ONNFOMMNOOOO
E

d m$@NACPYb b dY bbbbN
@@deffM

W MMehhMM OONOMMA

, e, M. MM
,

Fa CN@@(MNO OPPP9NhWOOODZN e@ONfd@O JNNWemmMOOOO
O$b b bY bkNN bbbba MO4MO4M MWMNPP

O 2 He4FNfh deMfhhNX - M&MNNM MMNAMWP* 99@N
*

E
6 H* COOOOOOO COOONNNNDOOO
U Zk 0k000000 COOOW4mmOOOO

Y bbbbbbbb bbbb E bbbb
~

* O ES REAR
. n - MMMM

a u
N Wa 44444444 FePPNAMMOOOO

D ge hhhhhhhN COOOMMCCOOOO
i DN MNEM MM EM$Nbb' bbbb

J 6 @44d4444 OOOOMM
$ ( MMMMMMMM &&&FNNNN
* U 1 0 0 0 0 8 0 0 MMMMmm44
* D MMMM4 4

W
4 EM

DM Z
H 00 W* NNNNNNNN eMWN2MMMOOOD

Li US @ d.4.@.@.@.@.@. N. N. h. W. W. N. N. D. O. O. O. O.
4
wrH

5 "8' >$~ tittttti ""t*f. R$****
- .

H M4Q C0000000 Mhe NbNe
C WNA 77777777 7TTi'"""" EgN e
* F 0 4
O 3 JWa NOMhothO COOOMMMMOOOO
e Q M (UC @dMNNMOO OOODNNNNCOCO

N bb bbb b $bbbh 95bbbb@Mokg- 4 PN MMMMOOOO
DJ O. 64MOQ@N @@Q4DOOO
W5 6 MMMMsae g@geMMMM

O yDA i eis MMMM
0 4 0 0kN *

W >bt
N Oh4
N (UM

& M t

(WN($bhB- 55 8- ~ " """

c~ mA
4

W . meheFOMN M @ h # e O> D defd4WMA N M re M M N
Z ,MMMMMMMM

BN

5 Eg og
.

og a

In $"d"M O
"

5 u
h 8 ~

H W

_ . - . . _ ._ -. . , . . - ,,



-

PAGE 671'IMPELL CORPOR.tTION' .

SYSTEM: 18H-VM/?WS 8-24-92 9:39:32SUPERPIFE VERS 1tN 22E C5/31/903-
' ADVAtttED LIGHT MATER REAC'OR *** X1 Z SNUB, X SNUS AT K058
' OPTIONAL ROUTING 7 TROM Di.SI
16* SN4 COOLING LINE

4
LOAD CASF NO. $ ISSST), FORCES AND MW1ENTS IN LOCf.L COORDINATES t

RtM SOP, DCP . AXIAL Y Z >OC YY ZZ
GRtPJP ffS ' HAPE , FORCE FORCE FORCE' MT1ENT NOMENT NetENT

' ( LS I (LB) (LS) ( LS. F T l (LS.FTI (LS.FTI

RUN1 - .

5826.17 3499.75 49751.70 19597.77 31899.861- 1. 493.41
2 -2 498.43 5826.17 3499.73 49751.70 12920.72 21132.38

3 2A ' 498.4% 5826.17- 3499.73. 49751.70 8682.28 14355.04
4L A01A. 498.43- 5826.17 3499.73 49751.70 7860.85 13042.93

498.45 3562.85 5697.39 49751.70 10913.90 10585.97 i

4R A01A'
. 2608.38 2562.40 5697.39 : 33221.44 33593.77 6773.46 |

5
6L A018 3562.85- 498.45 5697.39 6167.30 39909.71 6646.50

6R A018 3M2.85 498.43 5697.39 6167.29 39909.71 M46.50
7 3542,84' 498.43' 5697.39 6167.29 34M6.36 5815.09
8 3562.84 498.43 5697.39 6167.29 31263.27 4991.50
9 3562.84 .498.43 5697.39 6167 29- 29484.01- 4180.64

10L AIA 3562.85- 498.43 5697.39 .6167.29 299M .00 3392.41
10R A1A '3562.85 5697.39 498.43- 6167.29 3392.41 299M.00
11 47%.61 4357.72 448.43 4278.97 51 % .10 30496.93
12L AIS 5826.16 3499.73 498.45 2155.69 5887.03 29624.17
12R AIS 5826.17 498.43 1999.73. 2155.69 29624.17 5887.03
13' 5826.16 498.43 3499.73 2155.69 27133.21 4972.94

14 5826.16- 498.43 3499.73 2155.69 26141.71 4067.99

15 5826.16 498.43. 3499.73 2155.09< 26457.20 3179.97

16 .5826.16. 498.43- 3499.75. 2155.69 27901.94 2328.42

17 '5826.16 498.43 3499.73 2155.6* 30195.88 1574.68 .
.18 - 5826.16. 498.43 3499.73 2155.69 33092.41 1139.75

19L X01A: 5826.17 498.43 3499.75- 2155.69 37118.47 1364.95

19R XO1A: :5826.16 , 3499.73 132.57 - 2155.69 -1364.95 37118.47-

20 ' 5156.70 ~ 4046.19 132.57 1527.17 1913.11 39973.05

21L X018- '3499.73 5826.16 '132.57 1192.30 1918.34 38791.73
.21R X018 3499.75 132.57 5826.17 1192.30 38791.75 1918.34
.22 3499.73 132.57 5826.16 1192.30 35663.60 '1707.79

23 :3499.73 132.57 5826.16 -1192.30 34039.94 1512.41
24 3499.73- 132.57 ' 5826.16 1192.30 34535.63 1334.55
25i 3499.73 132.57 5826.16 1192.30 37208.20 1177.73

26 3499.73 132.57 -5826.16 1192.30 41788.72 1050.60

27 3499.73' 132.57 '5826.16 '1192.30 48514.88 965.77

28 3499.73 132.57' 5826.16 1192.30- 57238.45 936.50

29 :3499.73 132.57. '5826.16 1192.30 M93 /.56 969.67

30L XO2A 3499.75 132.57 5826.17'' 1192.30 77051.56 1060.63

30R X02A 3499.73 5826.16 132.57' 1192.30. 1060.e3 77051.56
31 - 5156.70 4046.19' '132.57 1583.39 212.50-' 84836.50

[
32L X028 5826.16 '3499.73 132.57 1208.89 1057.30- 88063.25

I

|

I
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IMPELL CCRPORATION PAGE 672
SUPERPIPE VERSION 22E 05/31/90s SYSTEM: IBM-VM/MVS C-24-92 9:39:32

ADVANCED LIGHT MATER REAJTOR m XI Z STAB, X St4UD AT X058
CPTIG4AL ROUTING 7 FRON DESI
16" SHtRDOHN COULIfG LINE

4
LCAD CASE NO. 35 ISSST), FORCES Atc NOMENTS IN LOCAL COURDINATES (CONTD. )

RWI SCP DCP AXIAL Y Z XX YY ZZ
GROUP PT18 NAME FORCE FORCE FCRCE NOMENT NOMENT P10 MENT

tLB) E L8 3 ILBB (LB.FT) I LB.FT l ( LB.F T l

RUN1
( CGfio. I

32R X028 5826.17 132.57 3499.73 1208.89 88063.25 1057.30
33L X1 5826.17 132.57 3499.73 1208.89 88245.00 1009.79
33R X1 5826.17 76.86 58378.33 1208.89 88245.00 1009.79
34L XO3A 5826.17 76.86 58378.33 1208.89 29927.41 938.40
34R XO3A 5826.13 58378.30 76.86 1208.89 933.40 29927.41
35 38165.62 45078.40 76,86 441.40 1329.17 68450.12
36L X038 58378.30 5826.20 76.86 798.32 1060.76 105607.06
36R XO38 58378.33 76.86 5826.17 798.32 105607.06 1060.76
37L XXI 58378.33 76.86 5826.17 798.32 107261.94 1023.87
37R XXI 58378.33 76.86 11180.72 798.32 107261.94 1023.87
38 58378.30 76.86 11180.72 798.32 87181.94 891.60
39 58378.30 76.86 11180.72 7?8.32 67104.81 760.19
40 58378.30 76.86 11180.72 798.32 47032.21 629.79
41 58378.30 76.86 11180.72 798.32 26969.02 500.67
42 58378.30 76.86 11180.72 798.32 7959.13 373.71
43 58378.30 76.86 11180.72 798.32 19692.82 254.00
44 58378.30 76.86 11100.72 798.32 39572.27 200.02
45 58378.30 76.86 11180.72 798.32 59487.35 243.79
46L X044 58378.33 76.86 11180.72 798.32 79411.37 327.75
46R XO4A 58378.31 11180.66 76.86- 798.32 327.75 79411.37
47 49110.05 33452.91 76.86 830.30 282.89 60923.9%
48L X048 11180.74 58378.30 76.86 471.53 463.65 16875.58
48R X048 11180.72 76.86 5817P.33 471.53' 16875.58 663.65
49L X2 11180.72 76.86 58378.33 471.53 78626.37 594.31
49R X2 11180.72 109.93 58378.33 471.53 78626.37 594.31
50L XOSA 11180.72 109.93 58378.33 471.53 141823.12 649.79
50R XOSA 11180.74 58378.30 109.93 471.53 649.7? 141023.12
51 49110.05 33452.89 109.93 824.76 254.18 217880.62
52L X058 58375.31 11180.66 109.93 797.00 373.08 236429.62
52R X058 58378.33 109.93 56989.62 797.00 236429.62 373.08
53 3 58378.33 109.93 56989.62 797.00 I?0602.25 370.20
54 4 58378.33 109.93 56989.62 797.00 80209.12 404.89
55 5 58378.33 109.73 56989.62 797.00 51311.94 456.01
56L A04A 58378.33 109.93 56?89.62 797.00 105008.56 487.84
56R A04A 58378.30 56989.57 109.93 797.00 487.84 105008.56
51 80431.87 13782.11 109.93 668.57 912.77 149099.62
58L A048 72576.75 37264.51 109.93 620.73 1045.77 137004.62
58R A048 72576.75 941.11 8052.62 620.73 137004.62 1045.77

<
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1HPELL CCRPORATION PAGE 473
SUPERPIPE YERSION 22E ts5/31/90s SYSTEM: IBM-WA1VS G-24-92 9:39:32

ADVANCED LICHT MATER REACTUR *+= XI Z SHUB, X SNUB A7 X053
CPTIONAL ROUTING 7 FRQi DESI
16" SHUTDGf4 COULING LINE

+
LCAD CASE tc. 35 (SSST), FCECES AND NONENTS IN LOCAL COtm0INATES (CCNTD. I

b

RLF4 SCP DCP AXIAL Y Z XX YY ZZ
CROUP P9B NAME FCRCE FtPCE FCRCE 31CR1ENT PC'ENT NG1ENT

ELB) ILB3 t!BI ( LB. FT ) ( LS.FT l (LB.FT)

RUN1
i CG4TJ. I

59 6 .72576.75 941.11 BC52.62 620.73 128583.25 1322.32
60 7 7d /6.75 '41.31 3052.62 620.73 112864.37 2910.10
61 8 72576.75 941.11 805!.62 620.73 97272.00 4552.84

RtR42
62 8 72574 75 941.11 3052.62 620.73 97272.00 4552.84
63 72576.75 9 R.11 3052.61 620.73 87321.06 5615.46
64 9 72576.75 941.11 6052.62 620.73 77482.94 6679.23
65 72576.75 941.11 8052.61 620.73 62566.47 8330.84
66L 10 72576.75 941.11 8052.62 620.73 48418.00 10180.16
66R 10 72576.75 1541.00 8052.62 620.73 48418.00 10180.16
67 72576.75 1561.00 8052.61 620.73 41861.15 8616.26
68 8A 72576.75 1561.00 8052.62 620.73 35927.45 7052.87
69L 88 72576.75 1561.00 8052.62 620.73 30*38.10 5494.50

72576.69 1561.00 8052.62 620.73 30988.20 54*4.50 BRA CM AXES
69R 88 72699.12 1505.04 7926.71 577.22 31599.47 tA89.79

72699.12 1505.04 7926.70 577.22 31599.47 6489.79 BRAfCH AXES
70 BC 72699.12 1505.04 7926.71 577.22 27263.51 49S5.87
;; 72699.06 1505.04 7M6.70 577.22 t4629.62 2063.7.
72 72699.06 1505.04 7926.70 577.22 30729.19 95f.72
73 72699.C6 1505.04 7?Z6.70 577.22 41931.81 3834.83
74 72699.06 1505.04 7926.70 577.22 55205.68 6 730..t2
75 PS 726?9.12 1505.04 7926.71 577 22 69370.75 9656.2e,
76L P4 72699.12 1505.04 7926.71 577.22 73717.06 10533.96
76R P*. 72699.11 1345.60 9594.82 577.22 73717.06 10533.96
77 72699.06 1345.59 ?594.81 577.22 56508.86 8120.30
78 72699.06 1345.59 '594.81 577.22 39302.80 5706.63
79 72699.06 1345.59 9594.81 577.22 22104.05 3292.97
80 72699.06 1345.5* 9594.81 577.22 4989.05 879.37
81 P3 72699.12 1345.60 9594.82 577.22 12394.25 1534.48
82L P2 72699.12 1345.60 9594.82 577.22 19572.32 2543.65
82R PZ O.00 0.C0 0.00 0.00 0.00 0.00
83 P1 0.00 0.00 0.00 0.00 0.00 0.00

RUN3
84 88 63.14 155.23 106.02 3985.37 836.02 1240.01

112.92 63.14 150.29 393.07 3935.37 1442.93 8AAK H AXES
85 11 63.14 155.23 106.02 3985.37 748.94 1147.14

7
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IMPELL CURPCRATICH Ft.GE 674
SUP!RPIPE VERSION 22E 05/11/90s SYSTEth IBtt-VM/tfYS G-24-92 9:39:32

ADVANCED LICHT HATER REACTCR we X1 Z S!JUB, X SNUB AT X058
CPTIONAL ROUTItG 7 FROM OESI
16" SHUTDCPN COULitG LINE

M4

LOMD CASE tFJ. AS (SSST), FORCES AND t10MENTS IN LOCAL COUWJINATES f CONTD. )

RUN SCP OCP AX1AL Y Z XX YY ZZ
.

GROUP f99 NAME FORCE FORCE FORCE POTENT NDHENT NOMENT
E LB 3 E LB ) (LB) (LB.FT) (LB.FT) (LB.FT)

RtA41
(CONTD.I

36 63.14 155.23 106.02 3985.37 591.25 1002.71
87 63.14 155.23 106.02 3985.37 459.20 ?21:51
88 12 63.14 155.23 106.02 3985.37 381.72 ?20.47
89L 13 63.14 155.23 106.02 3985.37 376.59 955.75
89R 13 139.35- 63.14 126.14 92.49 3985.37 1020.52
90 14 139.35 63.14 126.14 92.49 3870.91 957.96
91 139.35 63.14 126.14 92.49 3662.02 842.91
92 139.35 63,14 126.14 92.49 3456.14 728.27
93 139.35 63.14 126.14 92.49 3253.83 614.27
94 139.35 63.14 126.14 92.49 3055.80 501.93
95 139.35 63.14 125.14 92.49 2862.94 392.64
96 139.35 63.14 126.14 92.49 2676.36 287.60
97 139.35 63.14 126.14 92.49 2497.46 193.99
95 139.35 63.14 126.14 92.49 2328.06 138.46
99L BOIA 139.35 63.14 126.14 92.49 2170.32 167.23
99R B01A 139.35 126.14 46.58 92.49 167.23 2170.32

200L B018 152.19 110.36 46.58 141.18 86.68 2043.01
1COR B018 152.19 46.58 110.36 141.18 2043.01 86.68
101 152.19 46.58 110.36 141.18 1896.33 749.69
102 152.19 46.58 110.36 141.18 1760.76 216.41
103 152.19 46.58 110.36 141.18 1639.08 306.17
104 152.19 46.58 110.36 141.18 1534.60 387.01
105 152.19 46.58 110.36 141.18 1951.03 468.36
106 152.19 46.58 110.36 141.18 1392.14 549.98
107 152.19 46.58 110.36 141.18 1361.14 631.78
108 152.19 46.58 110.36 141.18 1359.92 713.71
139 152.19 46.58 110.36 141.18 1388.58 795.91
110 152.19 46.58 110.36 141.18 1445.31 879.98
111L B0ZA 152.19 46.58 110.36 141.18 1527.00 965.19
111R B02.A 152.19 110.36 177.53 141.18 965.19 1527.00
112L B028 110.36 152.19 177.53 1085.21 165.00 1407.59
112R B02B 110.36 177.53 152.19 1085.21 1407.59 165.00
113 110.36 177.53 152.19 1085.21 1109.89 491.81
114L B03A 110.36 177.53 152.19 1085.21 817.28 841.10
114R B03A 110.36 93.45 152.19 1085.21 817,28 841.10
115L B034 93.45 110.36 152.19 639.80 895.78 813.44
115R B038 53.45 155.23 106.02 639.80 612.74 1043.07
116 93.45 155.23 106.02 639.80 425.38 749.13

-
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IMPELL CCRPORATION PAGE 67'5
SUPERPIPE VERSION 22E C5/31/90s SYSTEM: IBM-VM/MVS c-24-TZ 9:39:32

ADVANCED LIGHT HATER REACTOR *n X1 Z SNUB, X SNUB AT X058
CPTIONAL ROUTING 7 FROM DESI
16'* SHlTTDOHN COULING LINE

&
LOA) CASE NO. 95 (SSST), FORCES AND HOMENTS N LOCAL COURDINATES (CONTD.)

L

RUN SUP OCP AXIAL Y Z XX YY ZZ
GROUP MMD NAME FURCE FCRCE FURCE MOMENT NOMENT NOME NT

ILB) (LB) (LB) (LB.FT! (LB.FTP I LB. FT )

RUN3
(CONTD.)

117 93.45 155.23 106.02 639.80 260.47 457.03
118 93.45 155.23 106.02 639.80 190.14 176.29
119 93.45 155.25 106.02 639.80 292.91 166.51
120 93.45 155.23 106.02 639.80 465.63 445.97
121L 14S 93.45 155.23 106.02 639.80 655.16 737.93
121R 14S 93.45 155.23 28.30 639.80 655.16 737.93
122 93.45 155.23 28.30 639.80 638.81 911.59
123L B04A 93.45 155.25 28.30 639.80 623.65 1085.56
123R B04A 93.45 129.73 89.83 639.80 1042.84 692.57
124 B048 129.73 93.45 89.83 1150.B4 527.81 715.20
125 129.73 93.45 89.83 1150.84 350.03 545.89
126 129.73 13.45 89.83 1150.84 173.68 391.63
127 129.73 93.45 89.83 1150.84 40.13 278.08
128 129.73 93.45 89.83 1150.84 193.37 264.84
129L BOSA 129.73 93.45 89.83 1150.84 370.13 363.45
129R BOSA 129.",3 89.83 91.45 1150.84 363.45 370.13
130L 8058 155.23 28.30 93.45 787.73 924.99 401.76
130R B058 155.23 93.45 28.30 787.75 401.76 924.99
131L 15S 155.23 93.45 28.30 787.75 359.81 925.88
131R ISS 155.25 438.07 28.30 787.73 359.81 925.68
132 155.25 438.07 28.30 787.73 305.74 567.55
133 155.23 438.07 28.30 787.73 251.67 1090.48
134 155.25 438.07 28.30 787.73 197.60 1859.41
135 155.25 438.07 28.30 787.73 143.52 2669.57
136 155.23 438.07 28.30 787. 73 89.45 3492.40
137L B06A 155.23 438.07 28.30 787.73 35.38 4320.66
137R B06A 155.23 0.00 28.30 787.73 35.38 4320.66
138, B068 0.00 155.23 28.30 0.00 752.35 4126.62
139 0.00 155.23 28.30 0.00 698.61 3831.86
140 0.00 155.25 28.30 0.00 644.88 3537.10
141 0.00 155.23 28.30 0.00 591.14 3242.35
142 0.00 155.23 28.30 0.00 537.40 2947.59
143 0.00 155.23 28.30 0.03 483.66 2652.83
144 0.00 155.23 28.30 0.00 429.92 2358.07
145 0.00 155.23 28.30 0.00 376.18 2063.31
146 0.00 155.23 28.30 0.00 322.44 1768.56
147 0.00 155.23 28.30 0.00 268.70 1973.80
148 0.00 155.25 28.30 0.00 214.96 1179.04

s
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IMPELL CCRPCRATIO4 PAGE 692
SUPERPIPE VERSION 22E 05/31/90s SYSTEM: IBM-VM/tWS G-24-92 9:39:32

AOVANCED LICHT MATER REACTUR *** XI Z StAfB X iNU8 AT XO58
CPTIONAL IM7JTIPC 7 FRCH CESI
16" SHUTDCM4 COULIls LINE

S
LUAD CASE tc. 35 (SSTI), FCRCES Atc NCHENTS IN LOCAL CCORDINATES

,

RUN SCP DCP AXIAL Y Z XX YY ZZ
GROUP NB NAME FCPCE FORCE FCRCE MOMENT NOMENT N3fENT

( L8 3 (L8) (LB) (L8.FT) (LS.FT) (LP.FTl

RUN1
1 1 14476.73 23139.97 9975.21 89805.62 103069.50 120449.44
ZL 2 14476.73 23139.97 9975.21 89805.62 91841.75 752A8.25
2R 2 14383:50 23079.86 9690.14 89805.62 91641.TS 75268.25
3L ZA 14383.50 23079.86 9690.14 89805.62 86182.94 46428.70
3R 2A 14283.15 23006.88 9348.11 89805.62 86182.94 46428.70
4L A01A 14283.15 23006.88 9348.11 89805.62 85237.81 40918.99
4R ADIA 14114.28 16132.26 18428.75 89805.62 37460.57 86854.44
5 15123.27 15123.27 18428.71 57535.57 45381.75 69459.25
6L A013 16132.26 14114.28 18428.73 25265.42 53103.09 52064.07
6R A018 14601.48 12793.14 17377.59 25265.42 b3303.09 52064.07
7 14601.48 12793.14 17377.58 25265.40 56493.13 43412.07
8 14601.48 12793.14 17377.58 25265.40 59683.17 44760.07
9 14601.48 12793.14 17377.58 25265.40 62873.24 41108.08
10L A1A 14601.48 12793.14 17377.59 25265.42 66063.51 37456.10
10R A1A 13470.26 13328.39 6214.83 25265.42 37456.10 66063.31
11 L5757.22 9558.12 6214.82 26499.00 43583.18 71277.75
12L A18 18044.19 5787.86 6214.83 27734.17 49710.27 76492.1*
12R Als 14218.92 1948.86 6649.07 27734.17 764*2.19 49710.27
13 14218.92 1948.86 6649.07 27734.15 65210.27 48127.04
14 14218.92 1948.86 6649.07 27734.15 53928.31 46543.83
15 14218.92 1948.86 6649.07 27734.15 42646.39 44960.64
16 8526.34 7842.21 8955.50 27734.15 35056.68 40832.71
.17 8526.34 7842.21 8955.50 27734.15 31159.30 34160.08
18 8526.34 7842.21 8?55.50 27734.15 27261.90 27487.45
19L X01A 8526.34 7842.21 8955.50 27734.17 23364.52 20814.81
19R X01A 4803.47 9565.14 7338.87 27734.17 20814.81 23364.52
20 7184.30 7184.30 7338.87 25772.24 24214.80 35765.93
21L X018 9565.14 4803.47 7338.87 23810.34 27614.83 48167.38
21R X013 10514.11 5533.55 3086.03 23810.34 48167.38 27614.83
22- 10514.11 5533.55 3086.03 23810.32 46661.10 32801.88
23 10514.11 5533.55 3086.03 23810.32 45154.85 37*88.98
24 10514.11 5533.55 3086.03 23810.32 43648.54 43176.09
25 10514.11 5533.55 3086.03 23810.32 42142.30 48363.18
26 13023.25 5383.76 7550.32 23810.32 40599.?6 47515.71
27 13023.25 5383.76 7550.32 23810.32 39021.55 40633.65
28 13023.25 5383.76 7550.32 2381U.32 37443.16 33751.61
29 13023.25 5383.76 7550.32 2381C.32 35864.75 26869.55
30L XOZA 13023.25 5383.76 7550.32 23810.34 34286.36 19987.48
30R XOZA 15268.90 8801.50 7816.04 23810.34 19987.48 34286.36

-
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PAGE 673
IMPELL CCRPCR7.T10N

- SUPERPIPE VERSION 22E CS/31/908 SYSTEM: IBM-VM/1TVS G-24-92 9:39:32

ADVANCED LIGHT HATER REACTOR u* XI Z SHJB, X SPAJB AT XO58
CPTIONAL ROUTIPC 7 FPCM OESI
16" SHUTDC5N COULIPG LINE

5
LCAD CASE NG. at tSSTI), FORCES AND NOMENTS IN LOCAL COUROINATES (CONTD. I L

RUN SCP DCP AX1AL Y Z XX YY 7Z
CROUP tt1B NAME FCRCE FORCE FCRCE NUMENT NOMEfff P1CMENT

IL83 I LS 7 ( LB I IID.FTl ( LS. FT l ILB.FTl

RUN1
(CCNTD.D

31 12035.20 12035.20 7816.04 21736.37 18310.28 32381.64
32L X028 8801.50 15268.90 7816.04 19662.43 16633.07 30476.93
32R X028 9216.23 8302.40 16058.97 19662.43 30476.93 1 % 33.07
33L X1 9216.23 8302.40 16058.97 19662.43 30572.14 17910.31
33R XI % 51.91 9580.89 12310.24 1*662.43 30572.14 17910.31
34L XO3A 9451.91 9580.89 12310.24 19 % 2.43 23321.33 15151.06
34R XO3A 10006.35 11288.34 8992.00 19 % 2.43 15151.06 23321.33
35 10647.34 1064. 34 8992.00 21769.51 18901.52 227 % .68
36L X038 11288.34 10006.35 8992.00 23876.63 22651.93 22172.08
36R X038 10268.75 7523.29 10404.86 23876.63 22172.08 22651.98
37L XXI 10268.75 7523.29 10404.86 23876.63 23784.20 24715.37
37R XXI 7923.51 4424.92 3909.39 23876.63 23784.20 24715.37
38 7923.51 4424.92 3909.39 23876.61 255 % .87 29992.44

39 7?23.51 4424.92 3909.39 23876.61 27309.55 35269.59
40 7923.51 4424.92 3909.39 23876.61 29072.23 40546.71

41 7923.51 4424.92 3909.39 23876.61 30834.*0 45823.84

42 4202.17 6557. % 3272.45 23876.61 29535.67 43975.37
43 4202.17 6557.94 3272.45 23876.61 25174.48 35001.18

44 4202.17 6557.94 3272.45 23876.61 20813.29 26027.00
45 4202.17 6557.94 3272.45 -21876.61 16452.09 17052.84'

46L XO4A 4202.17 6557.94 3272.45 23876.63 12090.89 8078.64
i

46R XO4A 3742.51 5415.54' 9841.09 23876.63 8078.64 12090.89 I

47 4579.02 4579.02 9841.09 23255.29 10827.38 10267.23
,

48L XO48 '5415.54 3742.51 9841.09 22633.97 13576.12 8443.59
|l' 48R XO48 6052.61 10607.16 4527.67 22633.97 8443.59 13576.12 '

49L X2 6052.61 10607.16 4527.67 22e33.97 6717.43 17953.18
.

49R X2 6399.01 11201.16 9955.91 22633.a7 6717.43 17953.18
|
| 50L XO5A 6399.01 11201.16 4955.91 12633.97 8255.48 17074.32

50R XOSA 7103.60 5800.80 10273.14 22633.97 17074.32 8255.48
51 6452.20 6452.20 10273.14 26371.22 22476.93 15411.91
52L XO58 5800.80 7103.60 10273.14 30108.50 27879.56 t2T68.34

52R XO58 6599.14 8978.69 9530.28 30108.50 22368 35 27879.56

53L 3 6599.1% 8978.69 9530 28 30108.50 20255.82 32325.73
53R 3 8025.77 7462.82 8944.26 30105.50 20255.82 32325.73
54L 4 8025.77 7462.82 89 % .24 30108.50 24710.27 47 59.18

54R 4 11488.19 6873 66 8802.06 45453.43 24717.27 37832.51
SSL 5 12488.19 6873.66 8842.06 45453.43 3}?29.82 43759.64
55R 5 14207.49 7753.96 8796.78 45453.4't 36729.82 43C59.64

-

w
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IMPELL CCRPFAf.k? PACE 4%
SUPERPIPE W.f rN 15/31/90s SYSTEM: IBM-VM/MVS O-24-92 9:39:32

P EED LIGHT HATER REACTOR *** X1 Z SNUB, X St#JB AT X058
. d34AL ROUTItG 7 FROM CESI

IS" SHUTDO>N COULItG LINE
5 5

'*AD CASE tc. es (S?H b FORCES AND HOMENTS IN LOCAL CODRDINATES (CONTO.)

RUN SOP DCP AXIAL Y Z XX YY ZZ
GROUP F91B NAME FORCE FORCE FORCE HOMENT NOMENT NOMENT

I LB f f LB ) (LBI 3 LB . FT ) tLB.FT) (LB.FT)

RUN1
ICONTD.1

56L A04A 14207.49 7753.96 8796.78 45453.43 44601.38 4 u 27.91
56R A04A 15167.33 8853.M 8353.59 45453.43 4 %27.91 44601.38
57 - 12938.52 11454.41 8353.59 44695.21 51 M8.80 51 %2.56
58L A04B 10709.71 14055.17 8353.59 43937.04 59269.72 58723.76
58R A040 11080.84 8845.09 17312.29 43937.04 58723.76 59269.72
59L 6 11080.84 8845.09 17312.29 43937.04 40592.19 52872.44
59R 6 11843.76 7635.52 16710.01 43937.04 40592.19 52872.44
60L 7 11843.76 7655.52 16710.01 43937.04 111M.59 431M.09
60R 7 1%21.09 A251.83 12591.04 39407.55 111M.59 44658.61
61 8 14421.09 6251.83 12591.04 39407.55 19372.M 34220.30

RUN2
62 8 15716.48 6837.81 10587.44 39407.55 19372. M 34220.30
63 15716.48 6837.81 10587.44 39407.54 32319.44 27914.61
ML 9 15716.48 6837.81 10587.44 39407.55 45266.32 21608.93
64R 9 16835.05 7787.41 8679.99 39407.55 452%.32 21608.93
65 16835.04 7787.41 8679.99 3*407.54 41511.20 23740.60
%L 10 16835.05 7787.41 8679.99 39407.55 77756.12 25872.30
MR 10 17882.12 8000.38 7633.29 3*407.55 77756.12 25872.30
67 17882.11 8000.38 7633.29 3 % 07.54 83799.37 26990.21
68L 8A 17882.12 8000.38 7633.29 3*407.55 89842.62 28108.16
68R 8A 18414.55 7 % 0.21 7742.21 3 % O7.55 89842.62 28708.16
69L 8B 18414.55 7 % 0.21 7742.21 39407.55 95112.19 32374.50

18414.55 7440.21 7742.21 39407.55 95112.19 32374.50 BRAtCH AXES
.

69R 88 2 % 01.30 5807.53 8270.49 42465.56 75042.12 51661.891

24401.30 5807.53 8270.48 42465.56 75042.12 51661.89 BRAPCH AXES
70L 8C 24401.30 5807.53 8270.49 42465.56 67347.37 4 M 77.46
70R 8C 25272.86 5623.82 10775.16 42465.56 67347.37 4M77.46
71 25272.84 5623.82 10775.16 42465.54 47822.88 36231.37
72 24941.70 5473.11 10758.91 42758.47 28560.55 25425.7%
73 2H55.73 6118.09 13893.18 42758.47 25920.98 18348.33
74 2H55.73 6118.09 13893.18 42753.47 39974.31 14132.14
75L PS 2H55.75 6118.09 13893.18 42758.49 54027.71 9915.93
75R PS 27326.52 - H 77. M 1 % 85.45 42758.49 54027.71 9915.93
76L P4 27326.52 6677.64 1 % 85.45 42758.49 62237.09 13464.91
76R P4 291 % .41 1589.97 7625.52 42758.49 62237.09 13464.91
77 29136.40 1589.97 7625.52 42758.47 48 M3.48 10926.96
78 29136.40 1589.97 7625.52 42758.47 35049.87 8389.01

e
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It1PELL CORPCRJ.TImt Pt.GE 495
SUPERPIPE YERSIQ4 22E 05/31/90s SYSTEM: IBM-VM/MVS C-2",-92 9:39:32

ADVANCED LIGMT HATER REACTOR w** X1 Z SifJB.- X StfJB AT XO58
CPTIONAL ROUTI?G 7 FROM OESI
16" SHUTDCPN CCulltG LINE

S
LCAD CASE tc. as (SSTI b FORCES AND HDHENTS IN LCCAL CCORDINATES f CO4TD. 3

.

RUN SCP DCP AX1AL Y Z XX YY ZZ
CRCUP tte NAME FORCE FCPCE FCPCE NOMENT NOMENT HOMENT

ILB) ( LB ) (LB) (LB.FT) (LB.FTI iLB.FT)

RtMt
tC34TD.)

79 30528.12 2235.11 7823.01 42758.47 20186.10 6808.07
80 30528.12 2235.11 7828.01 42758.47 16052.25 6184.16
81L P3 30528.14 2235.11 7828.01 42758.49 7918.36 5560.26
SIR P3 31350.69 3365.83 8164.28 42758.49 7918.36 5560.26
82L P2 31350.69 3365.83 8164.28 42758.49 13821.14 7868.08
82R PZ 1 % .81 192.05 1M.85 0.00 123.M 144.04
83 P1 1 % .81 192.05 1M.85 0.00 0.00 0.00

Rt943
84 88 4332.17 14699.36 13999.48 67330.94 79429.56 79325.31

9419.28 4332.17 179S1.48 49715.91 67330.94 100647.31 BRAPCH AXES
85L 11 4332.17 14699.36 13999.48 67330.*4 66585.00 65827.*4
SSR 11 3?38.09 14655.89 13585.05 67330.94 % 585.00 65827.94
86 3938.09 14655.88 13585.05 67330.94 47560.41 49265.87
87 3938.09 14655.88 13585.05 67330.94 28535.77 32703.78
88L 12 3938.09 14655.89 13585.05 .67330.94 9511.07 16141.63
88R 12 3672.53 13815.71 11567.59 67330.94 9511.07 16141.63
89L II 3672.53 13815.71 11567.59 67330.94 19456.02 28699.95
89R 13 13422.17 3561.93 10162.27 16071.89 67330.94 30752.16
*0L 14 13422.17 3561.93 10162.27 16071.89. 59807.73 29002.93
90R 14 12273.17 3342.33 8829.91 16071.89 59307.73 29002.95
91 12273.17 3342.33 8829.91 16071.89 50042.75 27708.91
92 12273.17 3342.33 8829.91 16071.89 40277.77 ZM14.88
93 10235.81 2246.95 7745.10 16071.88 30512.76 25120.83
94 10961.15 2402.49 7565.97 15313.01 32704.75 23269.14
95- 10961.15 2402.49 7565.97 15313.01 35068.55 21171.27
96 9394.79 3938.04 7893.29 '15313.01 37432.34 19073.40
97 9394.79 3938.04 7893.29 15313.01 47266.79 17152.22
98 9394.79 3938.04 7893.29 15313.01 57101.27 15231.04
99L B01A 93*4.79 3938.04 7893.29 15313.01 66935.75 13309.86
99R 801A 8720.39 7227.84 5482.27 15313.01 13309.86 66935.75

100L 8018 9392.87 6363.80 5482.27 6514.53 14904.27 69217.25
100R B018 8538.60 5058.59 5972.26 6514.53 69217.25 14904.27
101 8538.60 5058.59 5972.26 6514.53 660?3.25 19212.22
102 8538.60 5058.59 5972.26 6514.53 62969.27 23520.16
103 7803.77 5008.53 5371.25 5174.36 60801.68 269M.44
104 66 % .67 3101.89 4190.93 5174.36 58389.23 30261./6
105 66 % .67 3101.89 4190.93 5174.36 54704.33 32588.61
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INPELL CORPOP7.TICH PACE 694
SUPERPIPE VERSIfR4 22E 05/31/90s SYSTEM: IBM 4ttofv3 C-24-92 9:39:32

ADVANCED LIGMT HATER REAL7CR *** X1 Z SNUB, X SPAJB AT XOSB
CPTIONAL R0l> TING 7 FROM CESI
16" SHUTD0kti COULING LINE

6
LOAD CASE NCT. 38 (SSTI), FCRCES AND MCMEN7S IN LOCAL COURDINATES (CONTD. )

$

Rtki SCP DCP AX1AL Y Z XX YY 2Z
CROUP r9s NAME FORCE FCRCE FCRCE MOMENT NOMENT MONENT

(LB) t LB ) (LB) (LB.FTl (LB.FT) (LB.FTl

RtJG
tCONTD.I

206 7615.20 3186.49 4800.80 6514.53 49356.36 37079.55
107 7615.20 3186.49 4800.80 6514.53 457?6.55 39813.60
108 7560.04 5542.40 6378.94 6514.53 44096.66 43184.86
109 7560.04 5542.40 6378.94 6514.53 43341.72 46874.70
110 7560.04 5542.40 6378.94 6514.53 42586.75 50564.52
111L 802A 7560.04 5542.40 6378.94 6514.53 41831.83 54254.40
111R B02A 7990.81- 5774.50 '7064.75 6514.53 54254.40 418II.83
112L 802R 5774.50 7990.81- 7064.75 54336.80 7125.25 37336.04
112R Boa 5381.30 7151.07 8169.20 54336.80 37336.04 7125.25
113 5381.30 7151.07 8169.20 54336.78 32353.09 20430.39
114L B03A 5381.30 7151.07 8169.20 54336.80 27370.16 33735.52
114R B03A 5184.21 6702.09 7156.92 54336.80 27370.16 33735.52
115L B033 6702.09 5184.21 7156.92 30842.65 48001.47 31298.95
115R B033 6015.51 5036.70 6481.59 30842.68 42405.28 38562.59
116 6015.51 5036.70 6481.59 30?42.(5 32703.45 31447.04
117 6015.51 5036.70 6481.59 30842.65 23001.65 24331.54
118 5144.97 4676.67 7350.90 30842.65 13299.84 17216.03
119 5144.97 4676.67 7350.90 30842.65 21015.87 16976.08

5335.70 3393.64 7829.73 31041.43 30585.37 13631.53
120 ~ 14S 5335.70 3393.64 7829.73 31041.45 39257.78 12712.13121L
121R 143 4901.17 3327.90 4607.65 31041.45 39257.78 12712.13
122 4?C1.17 3327.90 4607.65 31041.45 38833.60 15093.66
123L B04A 4689.62 4383.02 4691.39 30842.68 35287.03 24372.68
123R B04A 4515.55 4775.57 3568.31 30842.68 30062.20 30588.69
124L B048 4775.57 4515.55 3568.31 32069.80 2ft836.49 29020.77
124R B048 4243.08 4359.24 2947.61 32069.80 28836.49 2'020.77
125 4243.08 4359.24 2947.61 32069.79 27658.33 25963.81
126 4243.08 4359.24 2947.61 32069.79 26480.19 22906.84
127 3584.72 4465.46 2213.28 32069.79 26173.76 23303.81
128 3584.72 4465.46 2213.28 32069.79 26730.09 27154.68
129L BOSA 3584.72 4465.46 2213.28 32069.80 27289.41 31005.60
129R BOSA 3277.53 1683.46 4657.09 32069.80 31005.60 2728?.41
130L B058 . 29S2.46 2138.27 4657.09 24580.53 40426.56 26713.77
130R B05B 2900.56 4758.81 2029.74 24580.53 26713.77 40426.56
131L ISS 2900.56 4758.81 2029.74 24580.53 24623.19 45593.33
131R 153 2785.99 4666.98 2062.29 24580.53 24623.19 45398.33
132 2785.99 4666.98 2062.29 24580.51 21111.68 40918.64
133 2785.99 4666.?8 2062.29 24580.51 17600.17 36239.00

,
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IMPELL CORPORATION PACE 713
SUPERPIPE VE"$ ION 22E 05/31/90s SYSTEM: IDH-Vft/MVS O-24-92 9:39:32

ADVANCED LIGHT HATER REACTCR ** X1 Z SPfJB, X SNUB AT X458
CPTIONAL ROUTIPC 7 FROM OESI
16" SHUTCOff COULING LINE

le
LUAD CA52 NO. S ISSET), FOPCES AND MONENTS IN LOCAL COURDINATES

L

RL94 Sf77 OCP AXIAL Y Z XX YY 2Z
GROL".* FtB NAME FORCE FORCE FORCE MONENT NCMENT NCNENT

tLB) 1LB) (LB) (LB.FT) (LB.FT) ( LB. FT )

RUN1
1 1 14*75.16 28966.12 13474.94 139557.31 122M 7.25 152349.31
2L 2 14975.16 28966.12 13474.94 139557.31 104762.50 9M00.62
2R 2 14861.93 28906.02 13189.87 139557.31 104762.50 9M00.62
3L 2A 14881.93 28906.02 13189.87 13955s.31 94865.19 60783."
3R 2A 14781.58 28833.04 12547.84 159557.31 94865.19 60783.12
4L A01A 14781.58 28833.04 12847.84 139557.31 93093.62 53961.90
4R A01A 14612.71 196?5.10 24126.11 139557.31 48374.48 97440.44
5 17731.M 17685.67 24126.10 90757.00 78975.50 76232.69
6L A018 196?5.10 14612.71 24126.11 31432.72 93212.75 58710.58
6R A01B 181M.32 13291.57 23074.98 31432.70 93212.75 58710.58
7 181 M.32 13291.57 23074.96 31432.68 91159.44 54227.16
8 181 M.32 13291.57 23074.96 31432.68 90946.44 49751.57
9 181M.32 13291.57 23074.96 31432. 8 92357.25 45288.72
10L AIA 18164.32 13291.57 23C74.98 31432.70 96029.31 40048.50
10R A1A 17033.09 19025.77 6713.25 31432.70 40848.50 9602?.31
11 20523.83 13915.85 6713.25 30778.77 40 % 9.27 101774.69
12L A1B 23870.35 9287.F9 6713.25 29889.86 55597.30 106116.37
12R A1B 20045.07 2447.29 10148.8G 29889.86 106116.37 55597.30
13 20045.07 2447.29 10148.79 29889.83 92393.44 53099.96
14 20045.07 2447.29 10148.79 29889.83 80070.00 50611.80
15 20045.07 2 % 7.29 10148.79 29889.83 69103.56 48140.59
16 14352.51 8340. M 12455.23 29889.83 62958.62 43161.12
17 14352.51 8340.M 12455.23 29889.83 61355.19 35734.75
18 14352.51 8360.64 12455.23 29889.83 60354.32 28627.18
19L X01A 14352.51 8340.64 12455.23 79889.86 60483.00 22179.75
19R X01A 10629.64 13064.87 7471.45 29889.86 22179.75 60483.00
20 12341.01 11230.49 7471.45 27299.40 26127.91 75738.*4
21L X01B 13064.87 10629.% 7471.45 25002.65 29533.16 86959.06
21R X018 14013.84 5666.12 8912.20 25002.65 86959.06 29533.16
22 14013.84 5666.12 8912.19- 25002.62 82324.69 34509.67
23 14013.84 56%.12 8912.19 25002.62 79194.75 39501.39
24 14013.84 5666.12 8912.19 25002.62 78184.19 44510.62
25 14013.84 5%6.12 8912.19 25002.62 79350.40 49540.90
26 16522.96 5516.33 13376.48 25002.62 82388.62 485 % .31
27 16522.96 5516.33 13376.48 25002.62 87536.37 41599.41
28 16522.96 5515.33 13376.48 25002.62 9 % 81.50 34688.11
29 16522.96 5516.33 13376.48 25002.62 102802.31 27839.21
30L XOZA 16522.96 5516.35 13376.49 25002.65 111337.94 21048.12
30R XOZA 18768.61 14627.47 794J.61 25002.65 21048.12 111337.94
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IMPELL CCRPORATIG4 PLGE 714
SUPERPIPE YERSION 22E f;5/31/906 SYSTEM: IBri-VM/HvS a-24-92 9:39:32

ADVANCED LIGHT HATER REACTUR *** XI Z StJUB, X SNUD AT XOSB
CPTIONAL ROUTING 7 FRCN DESI
16" $NUTDOf4 C0 CLING LINE

Cm
LCAD CASE NU. ED (SSET), FDPOES AND HOMENTS IN LOCAL COOPDINATES (CONTD. )

t

RtR4 SCP OCP AX1AL Y Z XX YY ZZ
GROUP MMS FAME FORCE FORCE FORCE HONENT NCMENT NOMENT

tLB) iLB3 I LB 6 4LB.FTI (LB.FTI (18.FTI

RtR41
iCONTO.)

31 17191.89 16081.37 7948.61 23319.75 18527.78 117218.12
32L X028 14607.67 18768.61 7948.61 20871.32 176*0.37 118540.19
32R '028 15042.39 8434.97 19558.70 20871.32 118540.19 37690.37
33L X1 15042.39 8434.97 19558.70 20871.32 118817.19 18920.10
33R XI 15278.09 9657.75 70688.56 20871.32 118317.19 18920.10
34L XO3A 15278.09 9657.75 70688.56 20871.32 53248.75 16089.47
34R XO3A 15832.48 (9664.62 9068.86 20871.32 16089.47 53246 75
35 48012.96 55725.74 9068.86 22210.90 20230.69 91196.81
36L X038 69666.62 15832.55 9068.86 2 % 74 93 2371r M 127779.15
36R XP3B 68% 7.06 7600.15 16231.02 24674.93 12777L .7 23712.73
37L XXI 68 % 7.06 7600.15 16231.02 2 % 74.93 131046.19 25739.24
37R XXI 66301.81 4501.78 15090.11 24674.93 '31046.19 25739.24
38 66301.75 4501.77 15090.11 24674.91 12728.81 19884.08
39 H301.75 4501.77 15090.11 .24674.91 94414.37 36029.79
40 % 301.75 4501.77 15090.11 24674.91 76104.44 41176.50
41 s4'01.75 4501.77 15090.11 24674.91 57803.92 463*4.49
42 42580.46 M34.80 14453.17 2 % 74.91 37494.8C 44349.07
43 625FO.46 H34.80 14453.17 24674.?1 44867.29 3525!'.17
44 62580.46 6634.80 14453.17 24674.91 60385.55 26227.01
45 62580.46 M34.80 18453.17 24674.91 75939.44 17296.63
46L XO4A 62580.49 %34.80 14453.17 24674.93 91502.25 8406.39
46R XO4A 62129.82 16596.19 9917.95 '2 % 74.93 8406.39 91502.2.5
47 53689.06 38031.92 9917.95 24085.57 11110.27 71191.1k
48L XO4B 16596.27 62120.80 9917.95 23105.49 14239.78 25319.16
48R X048 17233.32 106S4.02 62905.99 23105.49 25319.16 14239.78
49L X2 17233.32 10684.02 62903.99 23105.49 85343.51 18547.48
49R X2 17579.73 11311.09 63334.23 23105.49 85343.81 18547.48
50L X05A 17579.73 11311.09 53334.23 23195.49 150078.62 17724.11
50R XO5A 18284.33 64179.^9 10383.06 2310s.49 at724.11 150078.62
51 55562.24 39905.wf 10383.06 27195.96 22731 10 233292.50
52L X058 64179.11 18284.25 10383.08 30905.50 2821:,62 258997.94
52R XOSB 64977.46 9088.62 H519.87 3F#E 50 2589?T.94 ZGZ52.62
53L 3 64977.46 9088.62 M 519.87 I 50 210858.06 32455.?3
53R 3 66404.06 7572.76 65933.87 'O 210858.06 326?S.93
54L 4 66404.06 7572.76 65933.87 '. - 104919.37 430 % .07
54R 4 70866.50 6993.59 65851.69 4 6. 34. % 104919.37 38287.40
SSL 5 708%.50 6983.59 65851.69 46150.43 88041.76 43515.63
55R S 72585.81 7863.89 65786.37 % 250.43 88041.75 4*.515.63
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IMPELL CCRPCR*. TIM 4 FACE 715
SUPELPIPE YERSIG4 22E 05/31/90s SYSTEN: IBM- W MVS 0-24-92 9:39:32

ADVAFCED LICHT MATER PEACTCR C+* X1 Z SPA.A X SP2JB AT X058 I
OFTICt4AL ROUTING 7 FROM DESI
16" SHUTDCPN CCCLItc LINE '

do
LCAD CASE PC. SP (SSET), FCRCES AND P10ttEN7S IN LOCAL CCURDINATES (CONTD. i

;

RUN St*P DCP TXIAL * Z )C( YY ZZ
GROUP NMD NAME FURCE FURCE FORCE P10 MENT HONENT PC1ENT

I LB f ILS) t LB ) SLB.FT) ( LB.FT 2 E LB.FT )

RUN1
(CONTD.I

56L A04A 72585.81 7863.89 65786.37 46250.43 149610.00 47115.18L
M R A04A 73545.62 65&43.19 8463.52 46250.43 47115.75 149610.00
57 93370.37 25236.51 8463.52 45363.77 53861.56 200 76e.19
58L A048 83286.44 51319.67 8463.52 4407.77 60315.48 195728.37
58R A048 83657.62 9786.21 253 M.90 44557.77 195728.37 60315.48
59L 6 83657.62 9786.21 253M.90 44557.77 169175.50 54194.75
59R 6 84420.50 8576.62 24762.62 44557.77 169175.50 54194.75
60L 7 8'420.50 8576.62 24762.62 44557.77 124029.00 46074.18
60R 7 86997.87 7A92.94 20643.66 40028.29 124029.00 47568.71
61 8 86997.87 7192.94 20643.66 40028.29 1166 % .69 38773. k

RUNZ
62 8 88293.25 7778.93 18MO.06 40028.29 1166M .69 18773.14
63 88293.25 777*.93 18640.04 40028.26 119640.50 33530.07
ML 9 88293.25 7778.93 18660.06 40028.29 122749.25 28288.15
MR ? 89411.81 8728.52 167J.61 40028.29 122749.25 28288.15
65 89411.81 8728.52 16732.61 40028.26 124077.62 32071.43
66L 10 89411.81 8728.52 16732.61 40028.29 126174.12 36052.45
66R 10 90458.87 9561.38 15685.91 40028.29 126174.12 36052.45
67 90458.81 9561.38 15685.90 40028.26 ' 12571L0.50 35606.47
68L 8A 90458.87 9561.38 15685.91 40028.29 125710.06 35161.02
68R BA 90991.31 *001.21 15794.83 40028.29 125770.06 35161.02
69L 88 90991.31 9001.21 15794.83 40028.27 126100.3J1 57868.98

90991.25 *001.21 15794.83 40028.28 126100.3/ 57868.*8 BRAPCH AX25
69R 88 97100.44 7312.57 16197.19 43042.77 106641.56 521 1.68

97100.44 7312.57 16197.18 43042.77 106641.56 58151.68 BRAPCH AXE 5
70L 8C 97100.44 7312.57 16197.19 43042.77 94610.87 51465.32
70R 8C 97972.00 7128.86 18701.86 43042.77 94610.87 514*3.32
71 97971.94 7128.86 18701.86 43042.75 72452.50 38297.12
72 97640.81 4978.15 18685.61 43335.68 b9289-74 26385.46
73 99154.81 7623.12 21819.89 43335.6S 67851.75 t2183.15
74 99154.81 7623.12 21819.89 43335.68 95179.94 20862.46
75L F5 99154.87 7623.12 21819.89 43335.70 1233*8.% 19572.21
75R PS 100025.62 8182.68 22412.16 43335.70 123398.44 19572.21
76L' M 10U025.62 8182.68 22412.16 43335.70 135954.19 239*9.86
'6R P4 101835.56 2935.57 17220.34 43335.70 135954.59 23998.84
77 101835.50 2935.57 17220.32 43335.68 105152.31 19047.27
78 101835.50 2935.57 17220.32 43335.68 74352.62 19095.64

>
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i . . c.L *1*ROORA"iLH PAGE 716SOptRM f'E YERaIOL4 2EE 05/3a/90; SYSTE*t: 18N-VM/tfVS 8-26-?2 9:39:32j
ADVANCE 0 LIGHT HATER REACTOR M* XI Z Sin.B, X StiB AT XO5B
CPTI0tlAL Rol>TI:s 7 FROM DESI'

16" SHUTDONN C0011NG LIP.E

6
LOAD CCSE PC. Se e 5 SET), FCRCES AND HONENTS IN LOCAL C00R!i1NA125 (CottTD.3

RUN SUP DCP AX1AL Y Z XX YY ZZ
GROUP tt1B NAME FCRr2 FORCE FOME MOMENT HOMENT HONOR

( LS I IAB) (LB) ELB.FT) ( LS. FT l (LB.FT)

RtDB2
(CONTC.)

79 103227.19 3580.0H 17422.82 43335.68 46290.14 10101.04
80 103227.19 3580 'J 17422.82 43335.68 21041.30 7063.53
81L P7 103227.25 3580.71 17422.82 43335.70 20312.61 7094.73.

81R P3 104049.81 +711.42 17759.09 43335.70 20312.61 7094.73$ -

82L- PZ 104049.81 '711.42- 17759.09 43335.70 33393.46 10411.73
82R P2 144.81 192.05 164.85 0.00 123.64 144.0%
83 P1 144.8- 192.05 164.85 0.00 0.00 0.00 *

RUN3
84 SB .195.30 44854.60 14105.50 71316.31 80265.56 80565.31

9532.20 4395.30 18131.78 50109.01 71316.31 102090.19 BRANCH AXES i
85L- 11 4P15.3* 14854.60 14105.50 71316.31 67333.94 66975.06
85R 11 4001.22 14811.12 13691.07 71316.31 67333.94 66975.06
86 40U}.2e 14811.12 -136*1.07 71316.31 48152.66 50268.58
87 4002.22 14811.12 13091.07 71316.31 28994.96 .33625.27
88L 1* 4001.2* 14811.12 13691.07 71316.31 9892.79 17062.11

, 88R 12 3735.66 13970.95 11673.61 71316.31 9892.79 1706Z.1.
i 89L. 13 '3735.66 13970.95 11673.61 .71316.31 19812.61 29655.70

89R 13 13561.52 3625.06 10288.41 16164.38 71316.31 31772.67
90L 14 13561.32 3625.06 10288.41 16164.38 63678.62 29960.B8

; 90R 14 12412.52 3405.46 8936.04 16164.38 63678.62 29960.88
- et 12412.52 3405.46 8956.04 16164.38 53704.76 28951.80

12412.52 3405.46 '8956.04 16164.38 43733.91 .27743.15
.10375.16 2310.09 7871.24 16164.37 33766.59 25735.09

, 11106.50 2465.63 7692.11 15405.50 35760.54 F3771.06
95 1110u.50 2465.63 7692.11 15405.50 3793?.48 21533.91
9e 9534.14" 4001.17 8019.42 15405.50 4016&,69 19361.00
97 9534.14 4001.17 r.019.42 15405.50 49764.27 173**.20
98 9534.14- 4001.17 8019.42 15405.50 59429.31 151 s.50
99L E01A 9534.14 4001.17 8019.42 15405.50 69106.06 13477.09
99R B01A 8859.74 7353.97 .5528.85 15405.50 13477.09 69106.06

100L B01B 954C.06 6474.16- 5528.85 6655.71 14990.95 71260.25
'100R 8018 8690.79 5105.18 6082.62 6655.71 71260.25 14990.95

<

101 8690.79 5105.16 6082.62 6655.71 67989.56 19361.91,
- 102 8690.79 5105.18 6092.62 6655.71 64730.01 23746.56

103 7955.96 5055.12 5481.61 5315.53 62440.76 27270.59.
104 6818.86 3148.47 4301.28 5315.53 59923.82 30448.77
105 6818.86 3148.47 4301.28 5315.53 56155.34 33056.95

i

4 .
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IMPELL CORPORATICH PAGE 717
SUPEAPIPE VERTION 21E 05/31/9% SYSTEM: I BM -Vt* 4W" C-24-$2 9:39:32

ADVANCED LIGHT HATER REACT W C . ... W % , A SNUB AT XOSB
CPTIONAL ROUTING 7 FROM DE*J
'6" SHUTDCPN COOLING LINE

to
LOAD CASE NO. at (SSETI, FORCES AND NDHENTS IN t .u .Pu.7ES t CC54TD. I.

RUN SUP DCP AX1AL Y Z XX YY ZZ
CROUP ttB NAME FORCE FORCE FORCE HCHENT NcMENT NOMENT

ILB3 ILB) 4 LB P tLB.FTI (LB.FTl i LB. FT.)

RLN3
iCONTD.I

106 7767.39 3233.07 4911.16 6655.71 50778.49 3 7' **. 52
107 7767.39 3233.07 4911.16 6655.71 47157.68 40 i 38s

108 7712.23 5588.98 6489.30 6655.71 45456.59 43898.56
109 7712.23 5588.98 6489.30 6655.71 44730.29 47670.60
110 7712.23 5588.98 6489.30 6655.71 44032.07 51444.48
111L B02A 7712.23 5588.98 6489.30 6655.71 43358.83 53219.59
111R B02A 8143.00 5884.86 7242.27 6655.71 55219.59 3358.83
112L B02B 5884.86 8143.00 7242.27 55422.00 7290.26 38743.64
112R B02B 5491.66 7328.60 8321.39 55422.00 38743.64 7290.26
113 5491.66 7328.60 8321.39 55421.93 33462.98 20922.19
114L B03A 5491.66 7328.60 8321.39 55422.00 28187.44 34576.60
114R B03A 5294.57 6795.54 7309.11 55422.00 28187.44 34576.60
115L 8032 67 E.54 5294.57 7309.11 31482.46 48897.24 32112.39
115R 8038 6108.96 5191.93 6587.60 31482.46 43018.01 39605.66
116 6108.96 5191.93 6587.60 31482.45 33128.83 32196.17,

117 6108.96 5191.93 6587.60 314P2.45 23262.11 24788.57
118 5238.42 4831.90 7456.91 31482.45 13489.98 17392.32
119 5238.42 4831.90 7456.91 31482.45 21308.78 17142.59
120 5429.15 3548.87 7935.75 31681.21 31050.99 14077.50
121L 14S 5429.15 3548.88 7935.75 31681.24 39912.93 13450.06
121R 14S ' 4994.62 3483.13 4635.95 31681.24 39912.93 13450.06
122 4994.62 3483.13 4635.95 31681.21 39472.39 16005.25
123L B04A' 4783.07 4538.25 4719.69- 31482.46 35910.67 25458.23
123R B04A 4609.01 4905.30 3658.14 31482.46 31105.02 31281.25
124L B04B 4905.30 4609.01 3658.14'- 33220.64 29364.30 29735.96
124R B04B 4372.81 4452.70 .3037.44 33220.64 29364.30 29735.96
125 4372.81 4452.70 3037.44- 33220.62 28008.34 26509.69
126 4372.81 4452.70 3037.44 33220.62 26653.85 23298.46
127 3714.45 4558.91 2303.11 33220.62 26210.88 23581.09
128 3714.45 4558.91- 2303.11 33220.62 26923.45' 27419.52
129L BOLA 3714.45 4158.91 2303.11 33220.64 :27659.53 31369.04
129R BOSA 3407.26 1773.29- 4750.55 33220.64 31369.P4 27659.53
130L 8058 3137.69 2166.57 4750.55 25368.25 41351.55 -27115.52
730R B058 3055.80 4852.26 2058.04 25368.25 27115.52 41351.55
131L ISS .3055.00 4852.26 2058.04 25368.25 24982.99 46524.20
131R ISS 2941.22 5105.05 2090.59 25368.25 24982.99 46524.20
132 2941.22 ~5105.05 2090.59 25368.23 21417.42 41486.19
133 2941.22 5105.C5 2090.59. 25368.23 17S51.84 37329.47

,

_ _ _ _ _
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IMPELL CORPORATION PAGE 713
SUPEAPIPE VERSION .22E 05/31/905 SYSTEN: IBH-VM/MYS 8-24-92 * 39:32

*

ADVAt4CED LIGHT HATER REACTOR *** XI Z StFJB, X Stas AT X058
OPTIONAL ROUTING 7 FROM DESI
16" SHUTDOHN COOLING LINE

lo
LCAD CASE PC. St (SSET), FORCES AND F10HENTS IN LOCAL COOPDINATES (Cetf70. 3

g

Rt#4 SCP OCP AXIAL Y Z XX YY ZZ
GROUP MMB NAtf.: FORCE FORCE FORCE HOMEt4T NOMENT MOMEt(T

(LB) ELSI (LSI ( LB . FT ) (LB.FT) ELB.FTl

RtR43
(CONTO.)

134 3166.08 5091.03 2161.66 25368.23 14286.26 33418.72
135 3166.08 5091.03 2161.66 25368.23 10275.20 35622.11
136 3166.08 5091.03 2161.66- 25368.25 6264.14 37838.14137L 806A 3166.08 -5091.03 2161.66 25368.25 2253.08 40059.66
137R D064 3552.14 6384.20 1802.47 25368.25 2253.08 40059.66
138L 8068 6384.20 3552.14 1802.47 0.00 24957.13 37507.37,

138R 8068 '
5383.18 3887.83 2165.01 0.00 24633.81 36533.14
5383.18 3887.84 2165.01 0.00 24957.13 37507.37a

139
140 3383.18 3807.83 2165.01 0.00 24310.47 35558.96
141 5383.18 3887.83 2165.0. 0.00 23987.16 34584.76-
142 3842.04 2555.39 1738.07- 0.00 23946.47 34294.76
143 3842.04 2555.39 1738.07 0.00 24188.37 34689.01144' 3842.04 2555.39 1738.07 0.00 24430.30 35083.234

* 145 2303.98 1961.62 1324.61 0.00 24672.20 35477.46
146 2303.99 1961.62 1324.61 0.00 22574.42 32381.12147 2303.99 1961.62 1324.61 0.00 20476.65 29284.79
148 2303.99 1961.62 1324.61 0.00 18378.85 26188.46
149 767.79 3707.63 -2607.64 0.00 14854.25 211*0.26
150 767.79 '3707.63 2607.64 0.00 9902.84 140 0.17
151 767.79 3707.63 2607.64 0.00 4951.42 7D40.09
152 15 /17.79 3707.63 2607.64 0.00 0.00 0.00

'

MMBS
15 P4 . 0.00 12760.75- 40264.79 0.00 0.00 0.00

PC 'O.00- 12924.77 40347.84' O.00 141217.44 45236.68
16 PC 1788.93 14513.15 40931.90 0.00 141217.44 45236.68

PS 1788.93 '14513.15 40931.90 0.00 211481.31 70021.31
d

17 PS 105590.31 8355.96 .18744.36- 43335.70 86698.44 29325.18
PA 105590.31 8355.96 -18744.36 43335.70 19935.89 6318.78

18 PA 104574.37 5490.36 .18041.72 43335.70 19935.89 63t8.78'P2 104574.37 5490.36 18G41.72 43335.70 33333.27 10268.66
19 . OP4 _ 2131.60- 4031.99 2399.19 0.00 0.00 0.00

4 2131.61 4032.01 2399.19 0.00 15995.94 20160.07-
1

20 7 1807.25 2020.43 .4085.25 0.00 20426.23 10102.17
OP7 '1807.25 1020.43 4085.25 0.00 0.00 0.00

e

4

2
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APPENDIX D

i
t

DIRECT VESSEL INJECTION - PRELININARY ROUTING AND LOADS ANALYSISj
l

1
<

j Purpose

~ This appendix reports the recults of a preliminary stress analysis .

of a System'80+ Direct Vessc1 Injection (DVI) line in the Reactor-
3- Building to provide applicable -forces- and moments for the Leak-"

Beforo-Break (LBB)' evaluation. - The piping included in the model is;
a= represented in the isometric sketch that follows. The ana2ysis
' model orlainates at-the Reactor Vessel nozzle 'and terminates at the

anchor on the inside--face of the crane wall. Anchors are modelled--,

at these locations. .All applicable design conditions,-loadings,
j- codes, and regulatory-requirements are-defined in the System-80+-,

i Certification . Program Draft Distribution ~ Systems Design - Guide,
|

Reference 2.

The types of analysis results required for the LBE evaluation are
shown on the following - page. Other results in the detailed -
analysis include pipe displacements,. stresses, support / restraint

; loads, and nozzle _ loads (anchor loads) . - Since. the analysis ~ is
;. preliminary and design information is.not available:for allowable
[ nozzle loads,_it is not within the scope-of the calculation : to

-

! evaluate those loads.
!

| A' code compliance check is performed to verify that_ pipe stresses
are within the ASME allowables- for the pipe- as - modelled.- As;

additional design information becomes available, it will |be
i- included in a final analysis.
:

;

} Nethod
.-
,

! The piping is: modelled as- a three dimensional framework for
; analysis. Static. analysis is performed by the Direct Stiffness

Method.and s. simple Lumped Mass _ Idealization'is_usedLto determine
| mode shapes and frequencies for the dynamic analysis.- This' piping- >

i- is analyzed ucing the ST)PERPIPE computer program.

I

g

}

}

I

i

i,

j-

. . . - . . . . . . . - . - - -.. - . - .-...-..- ...- - -.- ..- , - . , , . - _ , -.-.- , - .- ~ .- ,. -.: - , - .:.
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- i

Eqferences and Desian Inputs
i

1. ASME Doiler and Pressure vessel Code, Section III, 1989.

! 2. Draft Distribution Systems Design Guide.

! 3. ABB-CE Letter dated 4/21/92 to R.W. Bonsall enclosing
j Preliminary Thermal- Movements and SSE Seismic Anchor
j Movements.

4. ABB-Impell memo dated 5/21/92 to ABB-CE, Attn: R.A.;

j Matzie enclosing System 80+ N-411 Spectra and SAM.

| S. System 80+ Safety Injection System Piping and
; Instrumentation Diagram,
i
i 6. System 80+ Nuclear Island Detailed Arrhngement- Drawings.
,

'

Results
6

'

Forces and moments results for the load cases listed below are
provided for the Leak-Before-Break evaluation shown in Appendix J.

,

I 1. Gravity - Fluid-filled
I
i

2. Thermal Expansion

3. Gravity + Thermal (Normal Operation)

4. Seismic Inertia - SSE--

5, Seismic Anchor Movement - SSE. '

6. Seismic Inertia + Seismic Anchor Movement
n
1

:

!

.

h'
s

I'

i
'.

i

i

1

.

1

L

. -w3., m . + - - , .---,.>_,-,,.c.-.ww-- y.r,._-.6,y.-% .,on,--,,c.. ,,w.,,,,*,w. - ,, ,, , , ..# m.y,. . , .,,s , ,., , _ . -
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! SUPERPIPE. VERSION
.

PACE 58
. IMPELL' CORPORATION -- 22EE 05/31/903 ' SYSTENs IBM-VM/MVS 8-20-92 16:45:34
i

{ OVI ANALISIS FOR DESI **
*** ANCHOR ADOED 8'-8" S OF C06* DUE TU LBB Ct2CERNS *r*i
** DIRECT VESSEL INJECTION SYSTEM ** --
ANALYSIS BY: C. E. RIDDLE DATE: 8/19/92

*l' STATIC ANAL SIS N5. 1 (GRAVli FORCES AND MtR1EN73 IN LOCAL COURDINATES

'RUN SOP' 'DCP- AXIAL Y . 2 30( YY ZZ
GROUP : 19 9 NAME- FORCE FCRCE FORCE NOMENT- Mt24ENT f1tRiENT

tLB3 ELSI (L83 'tLB.FTi (LB.FTl (LS.FT)
;.

;-
''

18 ;

1:RVNU 5.54- ~ 1212.35 - -5.66 : 336.90 52.56 3592.16
2 N1- ;5.54 1199.30 -5.66' 336.90 49.73 2989.25
3L RVNA 5.54 925.15 -5.66 336.90 39.26 1021.97-

336.90 1021.97 .-39.26~3R RVNA 5.54 -5.66 -925.15
' -172.31- 207.37 -36.29

1

4L RVHB .7.92 -0.08 -779.82
4R RVte 7.92 779.82'- -0.08 -172.31 36.29 207.37
5- .7.92 493.85 -0.06 -172.31 '36.13 -1022.90

,
'

6 7.92 207.88 -0.08- -172.31 35.98 -1700.72
' 0.08 . .-172.31 35.83 --1826.087' 7.92: -78.10 -

8 - .7.92 -364.07 -0.08 -172.31 35.67 -1398.98
9 C01A 7.92 -650.04 -0.08 -172.31 - 35.52 -419.41

' 35.42 -172.41. 564.91-10 C018 940.70 7.92- -0.08, -

11 | |1160.69" .7.92 -0.08 '-35.42 -172.52 553.14*

12 . '1380.67 7.92 -0. 06 - -35.42 -172.64 541.38a

. 13 ' SN1- : 1600.66 17.92 -0.06 -35.42 -172.76 529.61
3, 527.63
i - 14L C0ZA: 1637.67 7.92 -0.08' ~35.42 -1T2.78

'

4 '14R C02A' 1637.67 -7.92 'O.08 '-35.42 172.78 -527.63
15L CO2B- 7.92- ~. 1928.32 .0.08 '-172.88 _-35.32 -2746.47i

'ISR CO28 : 7.92 --- -1928.32- -0.08/ -172.88 35.32 2746.47'

: 16L. H1' 7.92 -1965.33. -0.08 -172.88 35.30 3233.18
1 16R .-- HI 7.92 L2363.*8 -0.08 L .-172.88 35.30: 3233.18
i' s17 SN21 7.92'- -2326.97'' -0.08' -172.88 35.28 2646.81
"

~ 18L V1 7.92' J2289.96 '.-0.06 -172.88 35.26 2069.69
40.08" -172.8e- '35.26 :2069.69: ISR: V1' ' 7.92 E 1289.96
'

7.921 '1247.55 -0.08- -172.88 35.13 7.9619- . .

7. 92. ' 1205.14- -0.08 -172.88 35.00
*-

!'
.' 20R .Y2 7.92- ,,205.14 -0.08 : -172.88- 35.00 '

"-1984.8520L - V2-
-1984.85

,

; 21 -7.92 .-60.08' .-0.C31 -172.88? 34.86 -2114.80'
<- 22 -7.92 -325.30 -0.08. -172.88 34.71. -1769.561~

! 23 1 7.92 - -590.52- .-0.08- ~172.88 34.57:

.- 2117.25

.-949.14-
24 -7.92- ~-855.74 '-0.08 -172.88< 34.43 '346.46

7.92 -1120.96 -0.08 .-172.88 '34.28~25
..$42 ? 7.92 -1586.18 -0.08 ' -172.88: 34.14' 43f 3.23 -26L-.

26R ~ HZ 7.92 1487.73. ;-0.08. -172.88 34.14 4363.23
27 >7.92 1200.93 -0.08- -172.88- 33.99 1758.60.

'28 7.92' 914.12- .-0.08 -172.88 33.83 -290.35
29 '7.92 '627.31 -0.08- ~172.88. 33.68 ^ -1/83.62'4

30 7.92' ~340.51 '-0.08 -172.88, 33.52- --2721.20
|S- 31' -7.92 53.70 1 0.08 . -172.88- 33.37 -3103.09.

32 - 7.92 .-233.11 -0.08 L e~172.88' .33.21- -2929.29

.

. _.

. -

r
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PAGE 59, 11MPELL CORPORATION
4 -SUPERPIPE. VERSION. 2FE 'C5/31/90: SYSTEM: IBM-VtVMVS 0-20-92 lar45:34

' t DVI ANALISIS FOR DESI **
*** ANCHOR ADDED 8'-8" S OF C06* DUE TO LDS CimCERNS *** ;

** DIRECT VESSEL INJECTION SYSTEM ** ;

i' ANALYSIS SY C. E. RIDDLE DATE: 8/19/92 r

'!
STATIC' ANALYSIS N6. 1 IGRAY), FORCES AND McMENTS IN LOCAL COURDINATES ICONTD.1

.

RtM SDP' DCP. AXIAL- 'Y Z- XX YY ZZ ~[

|
' NAME FORCE FORCE FORCE MONENT MOMENT McMENT. GROUP t99

E L8 I i LB I 4 LS I (L8.FT) iLB.FTI tL8.FTI |
<

.

RUN1
.- t CONTD. )

33 7.92 -519.91 -0.08 -172.88 '33.06 -2199.80
' 0.08' - -172.88 32.91 -914.6134L CO3A 7.92 -806.72 -

.
34R CO3A 7.92 0.06 -806.72 -172.88 914.61 32 91

' 0.08 '7.92 -1097.38 275.45 -1362.94 22.91|. '35L C038
' -0.08 -1097.38 ~7.92- 1275.45 22.91 1362.94
-

3ER C03B |,

36L H3 -0.08 -1134.3d -7.92 275.45 20.93 1641.91
36R H3 -0.08 1263.91 -7.92 275.45 20.93 1641.91
37 -- -0-08 1000.24 -7.92 275.45 6.82 -374.58
38 -0.08. 736.56 .-7.92 ~ 275.45 -7.28 -1921.42 .

>.

39 -0.08 472.88 -7.92' '275.45 -21.38 -2998.58
i| 40 - -0.08 209.21 -7.92' '275.45 -35.49 -3606.07
;' 41 -0.08 -54,47 -7.92- 275.45 -49.59 -3743.88

42 -0.08 .-318.15 -7.92 275.45 ~63.70 -3412.01
4

4 43 -0.06 - .-581.85 -7.92 275.45 ' ~77.80 -2610.47
44L C04A . -0. 08 ' .-845.51 -7.92 275.45 -91.91 -1339.25
44R C04A -0.06 - .-7.92 845.51' 275.45 -1339.25 91.91i

45L C048 7.92 -0.08 1136.16 100.71 1513.99- 101.90 ,

L 45R C048. '7.92 ~-1136.16 -0.08 L 100.71 -101.90 1513.99' >

'

46L-- H4 7.92. -1321.20 - -0.08 - '100.71: -102.00 3049.84*

i" 46R H4 7.92 - 1327.04 - -0.08 - s 100.71 -102.00 3049.84
47L COSA 7.92 1142.00s . -0.08 ' 1100.71 -102.10 .1506.69.-
47R COSA 7,92 -0.08' -1132.00- 100.71 .1506.69 :102.10- t

48L C058 0.08 7.92 : -851.34 -260.85. -1145.13- ' -92.31 h

:48R C058 0.08 851.34
~

7. 92 ". -260.85 a-92.31 ' -1145.13.

49: 0.08 . 587.67 7.92- -260.85' -78.20 -2426.75.
50' 0.08 323.99 ' 7. 92 .- ~260.85- ' -64.10 '-3238.49',

,

51' O.08= 60.31 -7.92J ; -260.85 -49499 -7.580.97
| -52: 0.08 -203.36 7.92 -260.85 -35.89. --3453.56 i

;
'

.53 0.08' -467.04 7.92 ~ -260.85 -21.78 .-2856.49'' i54 ~0.08 -730.72 7.92 -260.85 -7.68 e-1789.73-*

55 - : 0. 08 ' . :-994.39 .-7.92 -260.85- 6.43- -253.30'
.'56L MS -0.08 L-1258.07. 7.92 -260.85: 29.53' .1752.81

e 56R H5 L0.08 -736.50 : 7.92 - -260.85- 20.531 1752.81- .

I' 260.85 22.51-~ 1573.51-' 7.92 -U |57L C06A 'O.08 =6Y9.50
. 699.501 -260.85 -1573.31 22.51

- "
57R C06A :0.08 :-7.92

880.60- ' 431.86 32.31-! 58L C068 ' 7.92 'O.08 408.86 4 >

1
i c58R C068 7.92- -408.84 -0.081 880.60 ' 32.31 ' -431.86 *

1 60 7.92- L-140.09 ~
-0. 08 ' .880.60 32.16 '-935.46' 59 7.92 134.374
-0.08 . 880.60 32.01 -930.15
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IMPELL CORPORATIO4 PAGE 60
StJPERPIPE YERSION 22E 05/31/903 SYSTEM: IBM-VMnfVS o-20-92 16:05:30

DVI AIMLISIS FOR DESI **
*ma ANCHUR ADDED 8'-8" S OF C06* DUE TC' LSD CftTERNS ***
** DIRECT VESSEL IfUECTION SYSTEM **
ANALYSIS BY: C. E. RIDDLE DATE: C/19/92

STATIC ANALYSIS IM.' I (GRAV), FORCES AND MONE!.T IN LOCAL COORDINATES 1C'2(10.3

Riki SDP DCP AXIAL Y Z XX YY ZZ
CROUP tte NAME FORCE FCRCE FCRCE MONENT HONENT NOMENT

8LB) ILB7 (LB) (LB.FT) (LB.FTl (LB.FT)
s

i

Rt#41
i- ICONTD.)

61 7.52 -414.56 -0.08 880.60 31.86 -415.95
62 ANC1 7.92 -689.03 -0.03 830.60 31.72 607.17

.
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P!.CE 339IMPELL CCRPORATim 0-20-92 16:45:34SUPE PIFE VE 3 ION 2EE 05/31/90s SYSTEMt IBrt-VM/MVS
DVI ANALISIS FOR DESI **
*** ANCHOR ADDED 8*-8" S OF C06* DUE TO LB8 CONCERN 3 ***
** DIRECT VESSEL INJECTION SYSTEM **
ANALYSIS BY C. E. RIDDLE DATE: 8/19/92

LCAD CASE NO. 'It iTHMXb FORCES AND t M ENTS IN LOCAL COURDINATES

RUN SDP DCP AXIAL Y Z XX YY ZZ
GROUP ttB NAME FCRCE FCRCE FURCE 710HENT NOMENT t10 MENT

ILB) ( LD ) (LB) (LB.FTI (LB.FT) (LB.FT)

Rttil
1 RVNG 2880.10 809.50 -1968.85 8882.34 -3079.83 13024.57
2 N1 2880.10 809.50 -1968.E5 8882.34 -3545.55 12727.48
3L RVNA 2880.10 809.50 -1968.85 8882.34 -7192.33 11627.02
3R RVNA 2830.10 -1968.85 .-809.50 8882.34 11627.02 7192.33
4L RVNB 3428.72 6 % .35 -809.50 -3 % 0.64 13977.11 7917.85
4R RVfB 3428.72 809.50 6 % .35 -3440.4 -7917.85 13082.54
5 3428.72 809.50 644.35 -3M 0.04 -6600.92 12008.11
6 3428.72 809.50 644.35 -3440.64- -5283.98 10933.68
7 3428,72 809.50 644.35 -3440.64 -3967.05 9859.25

8 3428.72 809.50 644.35 -3%0.H -2650.11 10094.63
9 CO. % 3428.72 809.50 6 % .35 -3440.64 -1801.27 11602.02

10L Colo -809.50 3428.72 6 % .35 1361.13 -2588.53 8043.11'

10R C018 -809.50 3428.72 644.35 1313.98 -2588.53 8043.11

11 -809.50 3428.72 644.35 1313.98 -1575.47 2652.44

12 -809.50 3428,72 644.35 1313.98 -562.41' -2738.23

13 SN1 -809.50 3428.72 6 % ,35 1313.98 450.65 -8128.91

14L CO2A -809.50 3428.72 644.35 1313.98 621.07 -9075.76

1 14R CO2A -809.5C -3428.72 -644.35 1313.98 -621.07 9035.76

ISL CO2B 3428.72 -809.50- -6% . 35 1473.19 889.10 12594.67

15R C028 3428.72 809.50 6 % .35 1473.19 -889.10 -12594.67

16 H1 3428.72 809.50 -644.35. 1473.19 -804.12 -12399.60

17 SN2 3428.72 809.50 M4.35 1473.19 -719.14 -12204.54
18 V1 3428.72 809.50 6 % .35 1473.19 882.32 -12009.46

19 3428.72 809.50 644.35 1973.19 1990.07 -10741.52

to V2 3428.72 809.5G 6 % .35 1473.19 3097.82 -9473.59'

21 3428.72 809.50 M4.35 1473.19 4319.17 -8075.61

22 3428,72 809.50 6 % .35 1473.19 5540.53 -9000.09

23 - 3428.72 809.50 644.35 1473.19 6761.90 -9962.02

24 3428.72 809.50 6 % .35 1473.19 7983.26 -10923.95
25 3428.72 809.50 644.35 1473.19 9204.62 -11885.89
26L H2 3428.72 809.50 644.35 1473,19 10473.99 -12847.82
26R HZ 3428.72 -799.85 644.35- 1973.19 10425.99 -12847.82
27 3428,72 -799.85 '644.35 1473.19 11746.76 -11281.51
28 342S.72 -799.85 M4. 35 1473.19 13067.53 -9715.20
29 3428.72- -799.85 64.35 1473.19 14388.31 -8148.87
30 3428.72 ~799.85 M4.35 1473.19 15709.08 -6582.56
31 3428.72 -799.85 444.35 1473.19 17029.86 -5016.24:
32 3428.72 -799.85 M4.35 1473.19 18350.63 -3449.92

1
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. INDELL CORPORATIO4 f* AGE 5t0
SUPERPIPE VERSION 22E 05/31/90s SYSTEMt IBM-VM/MVS 8-20-42 16:45:30

DVI ANALISIS FOR DESI a4
### ANCHUR ADDEO 8*-8'' S OF C06* D'K TO LB3 COJCERMS ***
** DIRECT VESSEL INJECTICN SYSTEM ==
ANALYSIS BY: C. E. RIDDLE DATE 8/19/92

LOA 0 CASE NU. 2 3 (THMX), FORCES AND HOMENTS IN LOCAL COOP.DINATES t CD4TD. )

'RUN SOP DCP AXIAL Y Z XX YY ZZ
GROUP t9B NAME FORCE FORCE FORCE MOHEF.T NG1ENT t'OiENT

I LB ) (LB) ILB) ( LB.FT ) (LB.FT) (LB.FT)

RUN1
ICONTD.)

33 3428.72- -799.85 644.35 1473.19 19671.41 -1883.60
34L C03A 3428.72 -799.85 644.35 1473.19 -20992.20 -317.27

1 34R C03A 3428,72 -644.35 -799.85 1473.19 317.28 20992.20
35L C038 644.36 3428.72 -799.85 693.25 1395.36 17310.06
35R CO3B 644.35 -799.85 -3428.72 693.25 17310.06 -1395.36
36L H3 644.35 -799.85 -3s28.72 693.25 16403.21 -1379.80
36R H3 644.35 -90.31 -3428,72 693.25 16403.21 -1379:80
37 644.35 -90.31 -3428.72 693.25 9941.96 -1209.62
38 644.35 -90.31 -3428.72 693.25 3480.67 -1039.44
39 644.35 -90.31 -3428.72 693.25 -2980.63 -869.25
40 '644.35 -90.31 -3428.72 693.25 -9441.93 -699.07
41 644.35 - 90.3 1 -3428.72 693.25 -15903.23 -528.89
42 644.35 --90.31 -3428.72 693.25 -22364.52 -358.70
43 644.35 -90.31 -3428.72 193.25 -28825.81 -210.81
44L C04A 644.35 -90.31 -3428.72 693.25 -35t87.17 -286.57
44R C04A 644.36 -3428,72 90.31 693.25 -286.57 35287.17

' 45L C048 3428.72 60\.35 90.31 341.31 640.08 38969.30
45R C048 3428.72 -9J.31 644.35 341.31 -38969.30 640.08
46L H4 3428.72 -90.31 644.35 341.31 -38117.19 586.92
46R H4 3428.72 29.35 644.35 341.31 -38117.19 586.92
47L C05A 3428.72 29.35 644.35 341.31 -37265.08 549.84
47R COSA 3428.72 644.36 -29.35 341.31 549.64 37265.08
48L C058 ' -644.35 3428.72 -29.15 -512.76 305.75 31878.71
48R C058 -644.35 29.35 3428.72 -512.76 -31878.71 305.75
49 -644.35 29.35- 3428.72 .-512.76 -25417.42 255.08
50 -644.35 29.35 .3428.72- -512.76 -18956.16 204.40
51 644.35 29.35 3428.72 -512.76 -12494.87 153.73
52 -644.35 29.35 3428.72 -512.76 -6033.57 103.06

-I 53 -644.35 29.35 3428.72 -512.76 1045.58 52.38
54 -644.35 29.35 3428.72 -512.76 6889.02 -31.62
55 -644.35 29.35 3428.72 -512.76 15350.32 -6 .21
56L H5 -644.35 29.35 3428.72 -512.76 ~ 19811.67 -171.04
56R HS -644.35 71.58 3428.72- -512.76 19811.67 -100.04
57L C06A -644.35 71.58 3428.72 -512.76 2C718.52 -118.13
57R C06A -644.35 -3428.72 71.58 -512.76 138.13 20738.52
58L C06B 3428.72 -644.36 71.58 . -228.57

. 26104.86 422.32
-422.32 26104.86-

58R C068 3428.72 71.58 644.35 -228.57

-

.
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IMPELL CORPORATIst' . , PAGE 141
! : SUPERPIPE . VE;;SION 22E ..' C5/31/90s ' SYSTEM: IBM-VM/MVS 8-20-92. 16:45:34 ,

4 DVI ANALISIS Fim DESI ** -

, *** ANCHOR ADDEO.8*-8* S OF C06* DUE T5 L88 CONCERttS *** ' i
; ** DIRECT VESSEL INJECTION SYSTEM **
4 ANALYSIS SY: C. E. RIDDLE- - DA1Et 8/19/92 ,

~ f!

'i . h
'

LOAD CASE NO. 2 8.t THMK)5 ' FORCES AND NOMENTS IN LOCAL CODetDINATES (CONTD. )

$ '' RLM SDP/ DCP- AXIAL' Y Z- 'XX YY ZZ .

1 GROUP tre 'NAME FORCE. FORCE- FORCE Mtf IENT. . MONENT ' IO1ENT ' i

i iLB1 ( LS I - tL8* iLB.FTI (LB.FT) MS.FTI'
,

}:
. RtN1*

1CONTD.) .

'3428.72 ~ 71. 58 . - 644.35 -228.57 27368.P0 288.18 -59
.

60 3428.72 71.58 644.35- -228.57 2 % 32.75- 134.03

4 62 ANC1.
:3428.72 71.58 644.35- -228.57 29696.69 22.2161- .

3428.72 :71.58 644.35 -228.57 - 31160.67 -114.Z6
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IMPELL CORPORATIO4 PAGE 349
SUPERPIPE VERSION 22E 05/31/90s . SYSTEM: IBM-VM/M'!S 8-20-92 16:45:34

DVI ANALISIS FOR DESI **
*** ANCHOR ADDED 8'-8" S 07 C06* DUE TO L88 CO4CERfC ***
** DIRECT YESSEL INJECTIO4 SliSTEM **
ANALYSIS BY: C. E. RIDDLE DATE: 8/19/92

S
LOAD CASE N6.3RR tTHMP), FORCES AND MOMENTS IN LOCAL COUROIRATES

RtN SDP DCP AXIAL Y Z XX YY ZZ
G;cVP 11MB NAME FORCE FORCE FORCE MOMENT MOMENT MDMENT

(LB) (LB) (L8) ( LB. FT ) (Ld.FT) fL8.FT)

RLN1
1 RVNG 2880.10 809.50 125.67 8882.34 0.00 13024.57
2 N1 2880.10 809.50 125.67 8882.54 0.00 12727.48
3L RYNA 2880.10 809.50 125.67 8882.34 ** 90 11627.02
3R RVNA 2880.10 125.67 737.54 8882.34 116a. 02 7192.33
4L RYtB 3428.72 644.35 737.54 108.58 13977.11 7917.85
4R RVfB 3428.72 809.50 6%.35 108.57 0.00 13082.54
5 3428.72 809.50 644.35 108.57 0.00 22008.11
6 3428.72 809.50 644.35 108.57 0.00 10953.68
7 3428.72 809.50 644.35 105.57 0.00 9859.25
8 3428.72' 809.50 644.35 108.57 0.00 20094.63
9 C01A 3428.72 809.50 6 % .35 108.51 0.00 11602.02

10L C018 737.54 3428.72 6 % .35 1361.13 109.73 8043.11
IOR C018 737.54 3428.72 6 % .35 1313.98 109.73 8043.11
11 737.54 3428.72 644.35 1313.98 111.10 2652.44
12 737.54 3428.72 6 % .35 1313.98 112.47 1635.46
13 SN1 737.54 3428.72 6 % .35 1313.98 450.65 1896.34
14L C0ZA 737.54 3428.72 644.35 1313.98 621.07 1940.23
14R CO2A 737.54 176.80 'O.00 1313.98 0.00 9035.76
15L C028 3428.72 737.53 0.00 1473.19 889.10 12594.67
ISR CO23 3428.72 809.50 644.35 1473.19 371.05 1154.95
16 H1 3428.72 809.50 6 % .35 1473.19 541.48 954.00
17 SNZ 3428.72 809.50 644.35 1473.19 711.90 753.06
18 Y1 3428.72 809.50 6 % .35 1473.19 882.32 552.11
19 3428.72 809.50 644.35 1473.19 1990.07 0.00
20 V2 3428.72 809.50 644.35 1473.19 3097.82 0.00
21 3428.72 809.50 644.35 1473.19 4319.17 0.00
22 3428.72 809.50 644.35 1473.19 5540.53 0.00
23 3428.72 809.50 644.35 1473,19 6761.90 0.00
24 3428.72 809.50 644.35 1473.19 7983.26 0.00
25 3428.72 809.50 644.35 1473.19 9204.62 0.00
26L H2 3428.72 809.50 644.35 1473.19 10425.99 0.00
26R HZ 3428.72 0.00 644.35 1473.19 10425.99 0.00
27 3428.72 0.00 644.35 1473.19 11746.76 c.00
28 3428.72 0.00 644.35 1473.19 13067.53 0.00
29 3428.72 0.00 644.35 1473,19 14388.31 0.00'

30 3428.72 0.00 644.35 1473.19 15709.08 0.00
31 3428.72 0.00 644.35 1473.19 17029.86 0.00
32 3428.72 0.00 %4.35 1473.19 18350.63 0.00
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;IMPELL CORPORATION PAGE 351
..SUPERPIPE VERSION :22E 05/31/90s : SYSTEM: IBM-VMhfVS a-20-92 10:05:30

OVI ANALISIS FOR DESI **
*** ANCHOR ADDED 8'-8" S OF C06* DUE T5 LBS CONCERNS *** s

,

- ** DIRECT YESSEt. IlOECTItN SYSTEM **
; ANALYSIS BYs C. E. RIDDLE DATE: 8/19/92

,

.%
, ' LOAD CASE N6.DW t THMP), L FORCES AND MtMENT3 IN LOCAL COURDINATES (CONTD. )

+
,

c

'

Y Z XX YY ZZ'

J RtN . SOP DCP AXIAL
-FORCE FORCE HCHENT HOMENT- MONENT'' CROUP ~ PH5 NAME -FORCE-

.ILB)- ILB) i LB ) ILB.FT) iLB.FT3 i LB.FT 1

|-
<.

RtfG : *
3' 4 CON 70.1-
t. 59 -3428.72- 71.58 644.35, 0.00 27368.80 288.18
i- 60 3428.72 '71.58 644.35 0.00 28632.75 154.03 .

61. 342S.72 71.58 644.35 0.00 29396.69 22.21 !.
.

_ '. 62 ANC1 3428.72 :71.58 '644.35 0.00- 31160.67 0.00
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IMPELL CORPORATImi PAGE 360
SUPECPIPE VERSION 2EE 05/31/90s SYSTEM: IBM-VM/TfVS 8-20-91 16:45:30

DVI ANALISIS FOR LESI **
*** At3CHOR ADDED 8'-8" S CF C06* DUE TG LB8 CONCERtG ***
** DIRECT YESSEL INJECTION SYSTEM **
ANALYSIS BY: C. E. RIDDLE DATT 8/19/92

2.
4LCAD CASE N6. WEB (THtf4), FORCES AND F10MENTS IN LOCAL C0tEDIMATES (CONTD. )

RUll SDP OCP AXIAL Y Z XX YY ZZ
GROUP tt1B NAME FO9CE FORCE FCRCE HGdENT MOMENT HOMENT

( LB ) ( LB ) (LB) ( LS. FT ) (LB.FT) (LB.FT)

RUN1-
-tCONTD.)

34L C03A -176.80 -799.85 0.00 0.00 -687.85 -317.27
34R C03A -176.80 -644.35 -799.85 0.00 0.00 -687.85
35L C038 0.00 -176.80 -799.85 -42.86 -729.83 -467.26

-42.86 -467.26 -1595.3635R C038 0.00 -799.85 -3428.72
' -42.86 '423.37 -1379.8936L H3 0.00 -799.85 -5428.72

36R .13 0.00 -90.31 -3428.72 -42.86 -423.37 -1379.80
37 0.00 -90.31 -3428.72 -42.J6 -110.67 -1209.62
38 0.00 -90.31 -3428.72 -42.86 0.00 -1039.44
39 G.00 -90.31 -3428./2 -42.86 -2960.6I -869.25
40 0.00 -90.31 -3428.72 -42.86 -9441.93 -699.07
41 0.00 -90.31 -3428.72 -42.86 -15903.23 -528.89
42 0.00 -90.31 -3428.72 -42.86 -22364.52 -358.70
'43 0.00 -90.31 -3428.72 -42.86 -288L5.81 -210.81
44L C04A '# . 00 -50.31 -3428.72 -42.86 -35287.17 -286.57
44R C04A 0.00 -3428.72 -80.58 -42.86 -;86.57 -2078.23

-80.58 -101.09 0.00 -2298.834SL C048 -176.80 - ,0.000.31 0.00 -101.09 -38,6 ,.30 0.0045R C043 -176.80
46L H4 -176.80 -90.31 0.00 -101.09- -38117.19 0.00
46R H4 -176.80 -5.50 0.00 -101.09 -38117.19 0.00
47L COSA -176.80 -5.50 0.00 -101.09 -37265.08 0.00
47R COSA -176.80 0.00 -29.35 -101.09 0.00 -2301.13
48L C058 ~644.35 -176.80 -29.35 -512.76 -93.82 -2082.85
48R C055 -644.35 -5.50 -176.80 -512.76 ' -31878.71 -93.82
49 -6'4.35 -5.50 -176.80 -512.76 -25417.42 -83.45
50 -644.35 -5.50 -176.80 -512.76 -18956.16 -75.08
51 -644.Z5 -5.b0 -176.80 -512.76 -12494.87 -62.72
52 -644.35 -5.50 -176.80 -512.76 -6033.57 -52.35
53 -644.35 -5.50 -176.80 -512.76 0.00 -41.99
54 -644.35 -5.50 -176.80 -512.76 0.00 -s1.62'

55 -644.35 -5.50 -176.80 -512.76 -106.06 -67.21
56L HS -644.35 -5.50 -176.80 -512.76 -418.76 -120.04
56R H5 -644.35 0.00 -176.80 -512.76 -418.76 -120.04
57L C06A -644.35 0.00 -176.80 -512.76 -462.65 -138.13'
57R Cu6A -644.35 -3428.72 0.00 -512.76 0.00 -442.65
58L C068 -176.80 -644.36 0.00 -228.57 -422.32 -680.93
58R C068 -176.80 0.00' O.00 -228.57 -680.93 0.001

59 -176.80 0.00 0.00 -228.57 -679.22 0.00

.
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! - INELL CORPORATIN " . - .

IBM-VM/tWS . 8-20-92 _ 16:45:34
.

PAGE 361 '

i .SUPERPIPE .-YERSION i22E~'05/31/90 ' SYSTEM: |

DVI ANALISIS FOR DESI ** - . .

i
'

.

*** ANCHOR ADDED 8'-8" S OF CO6* DUE T5 L88 CtmCERNS ***
** DIRECT YESSEL INJECTION SYSTEM ** -

. ANALYSIS SY: C. E. RIDDLE DATE: 8/19/92 -[
;

. . &*

LSAD CASE N5. M IT)R94b FORCES AND MOMENTS IN LOCAL COURDINATES (CttGD.I' 1
=

- .. " RtM SOP DCP AXIAL =Y 'Z XX YY ZZ ,

" GROUP tes NAPE FORCE FORCE' FORCE M5 MENT MtMENT MOMENT .;
tLB) (LB) 'ILSI- ( LS. FT ) (LB.FT) f LB.FT) .

;,
.

' RtN1
; .. (CNTD. )

60 -176.80. 0.00 . 0. 00 ' ~228.57 -677.51 0.00 t
,

i. '62 'ANC1 -176.80 0.00- 0.00
' -228.57 - -675.80- ' -10.90

-

61 -176.80. 0.00 'O.00
-228.57 -674.09 -114.26 *
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IMPELL CORPORATION PAGE 359
SUPELPIPE VERSION 21E 05/31/90s SYSTEM: IBM-VM/tf/S 8-20-92 16:45:34

DVI ANALISIS FOR DESI **
*** ANCHOR ADDED 8*-8" S OF C06* DUE TO LB8 CCHCERrG ****

** DIRECT VESSEL ltOECTION SYSTEM **
ANALYSIS BY: C. E. RIDDLE DATE: 8/19/92

b
LCAD CASE NO. De (NORHB, FORCES AND HOMEIRS IN LOCAL COURDINATES

RUN SCP DCP AX1AL Y Z XX YY ZZ
CROUP NMB NAME FORCE FORCE FORCE NONENT HOMENT NOMEPR

E L8 ) ( L8 ) (LB) (LB.FT) i LS FT ) (LB.FT)

RUN1
1 RVHG 2885.64 2021.86 -1974.50 9219.24 -3027.27 16616.75
2 N1 2885.64 2008.81 -1974.50 9219.24 -1495.82 15716.72
3L RVNA 2885.64 1734.65 -1974.50 9219.24 -7153.07 12648.98
3R RVNA 2885.64 -1974.50 -1734.65 9219.24 12648.99 7153.07
4L RVND 3436.64 M4. 27 -1589.32 -3612.95 14184.48 7881.56
4R RVNB 3436.64 1589.32 6%.27 -3612.95 -7881.56 13289.90
5 3436.64 1303.35 644.27 -3612.95 -6564.78 10985.21
6 3436.64 1017.38 644.27 -3612.95 "5248.00 9252.96
7 3436.64 -815.63 644.27 -3612.95 -3931.22 8033.18
8 3436.64 -1101.61 644.27 -3612.95 -2614.44 8695.66
9 C01A 3436.64 -1387.58 644.27 -3612.95 -1765.75 11182.61

10L C018 1678.24 3436.64 644.27 1325.72 -2760.93 8608.02
10R C018 1678.25 3436.64 644.27 1278.56 -2760.93 8608.02
11 1898.22 3436.64 644.27 1278.56 -1747.99 3205.58
12 2118.21 3436.64 6 % .27 1278.56 -735.05 -2196.86
13 SN1 ~138.19 3436.64 6%.27 1278.56 277.89 -7599.30

75.20 3436.M 644.27 1278.56 448.29 -8508.1314L CO2A &

14R CO2A 2' 75.20 -3436.64 -644.27 1278.56 -448.29 8508.33
ISL CO2B 3%36.64 2665.85 -6% . 2 7 1300.31 853.78 9848.20
ISR C028 3436.64 -2665.86 644.27 1300.31 -853.78 -9848.20
16L H1 3436.64 -2702.86 644.27 1300.31 -768.82 -9166.42
16R HI 3436.M 3173.48 644.27 1300.31 -768.82 -9166.42
17 SN2 3436.64 3136.47 644.27 1300.31 747.18 -9557.72
18L V1 3456.64 3099. % 6 % .27 1300.31 917.58 -9939.77
18R V1 3436.64 2099.46 644.27 1300.31 917.58 -9939.77
19 3436.64 2057.05 M4. 27 1300.30 2025.20 -10733.56
20L V2 3436.64 2014.64 M4. 27 1300.31 3132.82 -11458.43
20R Y2 3436.64 1014.64 644.27 1300.31 3132.82 -11458.43
21 3436.M -797.61 M4.27 1300.30 4354.03 -10190.40
22 3436.64 -1062.83 644.27 1300.30 5575.25 -10769.65
23 3436.64 -1328.05 6 % .27 1300.30 6796.47 -10911.16
24 3436.64 -1593.27 6%.27 1300.30 8017.69 -10577.49
25 3436.64 -1858.49 644.27 1300.30 9218.91 -9768.64
26L H2 3436.64 -2123.71 6 % .27 1300.31 3C/ J0.13 -8484.59
26R itt 3436.M 1487.73 644.27 1300.31 104o0.13 -8484.59
27 3436.M 1200.93 6 % .27 1300.30 11780.74 -9522.91
28 3436.M 914.12 6 % .27 1300.30 13101.37 -10005.54
29 3436.64 627.31 6%.27 1300.30 1% 21.98 -9932.50

-
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IMPELL CORPORATIme PAGE 310
SUPERPIPE VE'.SION 22E 05/31/906 SYSTENt IBM-VH/HYS G-20-92 16:45:34.

DVI ANALISIS FOR DESI **-
*** ANCHOR ADDED 8'-8" S OF C06* 00E TO LBB CONCEPNS ***
** OIRECT YESSEL INJECTI"JN SYSTEM **
ANALYSIS BY C. E. RIDDLE DATE: 8/19/92

3
LUAD CASE NG. W INORM), FORCES AND NOMENTS IN LOCAL COURDINATES (CONTD. ) *

RUN SCP DCP AXII.L Y Z 10( YY ZZ
CROUP MMB NAME FORCE FORCE FORCE HONENT Hm1EN7 NON"NT

( LB ) (LB) (L83 ( LD.FT ) ELB.FT) (LB.FT)

RUN1
(CONTD.)

30 3436.64 -459.35 644.27 1300.30 15742.61 -9303.75
31 3436.64 -746.15 644.27 1300.30 17063.23 -8119.32
32 3436.64 -1032.96 644.27 1300.30 18h83.85 -6379.21
33 3436.64 -1319.77 644.27 1300.30 19704.47 -4083.40
34L C03A 3436.64 -1606.57 644.27 1300.31 21025.10 -1251.89
34R CO3A 3436.64 -644.27 -1606.57 1300.30 1231.89 21025.10
35L C038 644.28 3436.64 -1897.23 968.70 -2092.78 17352.97
35R C038 644.27 -1897.23 -3436.64 968.70 17332.97 2092.78
36L H3 644.27 -1934.E) -3436.64 968.70 16424.14 2540.76
36R H3 644.27 1344.49 -3436.64 968.70 16424.14 2540.76
37 644.27 3080.82 -3436.64 968.70 9948.79 -1584.20
38 644.27 817.14 -3436.64 968.70 3473.39 -2960.85
39 644.27 553.46 '436.64 968.70 -3002.02 -3867.E3
40 644.27 289.79 -3436.64 968.70 -9477.42 -4305.13
41 644.27 -144.78 -3436.64 968.70 -15952.82 -4272.76
42 644.27 -408.46 -3436.64 968.70 -22428.20 -3770.71
43 644.27 -672.13 -3835.64 968.70 -28903.61 -2821.28
44L C04A 644.27 -935.81 -3436.64 968.70 -35379.37 -1625.82
44R C04A 644.28 -343&.64 935.81 968.70 -1625.82 35379.07
45L C048 3436.64 644.27 1226.47 442.02 2154.07 39071.19
45R C048 3456.64 -1226.47 644.27 442.02 -39071.19 2154.07
46L H4 3436.64 -1411.50 644.27 442.02 -3b219.18 3636.75
46R H4 3436.64 '1356.38 '644.27 442.02 -38219.18 3636.75
47L COSA . 3436.64 1171.35 644.27 442.02 -57367.17 205A.52
47R COSA 3436.64 644.28 -1171.35 442.02 2056.52 37367.17
est C058 -644.27 3436.64 -880.69 .-773.61 -1238.95 31971.01
48R C053 -644.27 880.69 3436.64 -773.61 -31971.01 -1238.95
49 -644.27 617.02 3436.64. -773.61 -25495.61 -2510.19
50 -644.27 353.34 3436.64 -773.61 -19020.26 -3311.78
51 -444.27 89.66 3436.64 -773.61. -12544.86 -3643.68
52 -644.27 -208.86 3436.64 -773.61 -6069.46 -3505.91
53 -644.27- -472.54 3436.64 -773.61 1023.80 -2898.47-
54 -644.27 -736.22 3436.64 -773.61 6882.34 -1821.35
55 -644.27 -999.90 3436.64 -773.61 13356.75 -320.51
56L HS -644.27 -1263.57 3436.64 -773.61 Ite32.20 1752.81
56R H5 -644.27 808.09 5436.64 -773.61 19830.20 1752.81
57L C06A -644.27 771.08 3436.64 -773.61 207'#1.02 1573.31

,
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i 2It9 ELL CORPORATICH - .

SYSTEM: IBM-VM/MVS O-20-92 16:45:34- '.SUPERPIPE= VERSION 21E.' U /31/9031
. PAGE 371

'

'DYI'ANALISIS FOR DESI **-
;s :*** ANCHOR ADDED 8*-8" S OF C06* DUE TO LBB CONCERNS ***

f, ' ** DIRECT YESSEL INJECTION SYSTEM **:

ANALYSIS SY: C. E. RIDDLE DATE: 8/19/92e

.

J ji
tLOAD CASE NO. 35 tNORMi,- FORCES AND 110MENTS IN LOCAL' COURDINATES E CONTD. ) . 6

. ,!.
.

RtN -- SOP DCP AXIAL Y- , Z XX YY ZZ !i

I' GROUP"Me NAME FORCE' FORCE FORCE MOMENT N0HENT HOMEMF'

j , ' t L8 ) - t L8 ) I L8 ) iLB.FT3. I L8.FT I ILB.FT) ,

'

?,-

! .. - RtN1 ' i
.!1 ;-- .tCONTD.), ,.

4+j- 57R C06A '-644.27' -3436.64 771.08 -773.60 -1573.11 - 20741.02-

4' '58L C068 3436.64 '-644.28 '480.42 8E3.60 431.86 26137.15 ,

58R C068- 3436.64 480.42 644.27 880.60- :-26137.15 --431.86 .
.

59 3436.64. -+05.95- E644.27 880.60' -27400.94 .-935.46
3436.64 -140.09- 644.27. 880.60 28664.76 -930.16_ ;60 .L | 61 ' - 3436.64 -414.56 644.27 880.60- 29928.55 -426.85

|- 62 ANC1 --3436.64 4 89.03. 644.27 880.60 31192.36 607.17'

.
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IMPELL CORPORATION PAGE 379
' SUPEmPIPE YERSION 22E 05/31/905 SYSTEH IBM-VM/HYS C-20-92 16:45:3*4

DVI ANALISIS FOR DESI **
*** ANCHUR ADDED 8'-8'' S OF C06* DUE T5 L88 CCHCERMS ***
** DIRECT YESSEL INJECTION SYSTEM **
ANALYSIS BY: C. E. RIDDLE DATE: 8/19/92

4
5- LCAD CASE NG. N ETAST), 'FCRCES AND HOMENTS IN LOCAL COURDINATES

RtN SCP DCP AXIAL Y Z XX YY ZZ
GROUP M1B NAME FORCE FcRCE FCRCE MONENT WHENT HONENT

ILB) ELD) ELB) (LB.FT) (LB.FT) ELB.FT)

RLN1
1 RVNO 9473.87 5551.01 9359.57 12474.87. 30836.29 25838.46
2 N1 9473.87 5551.01 9359.57 12474.87 27064.13 23162.21
3L RVNA 9473.87 5551.01 9359.57 12474.87 17467.59 13600.41
3R RVNA 9473.87 9359.56 5551.01 12474.87- 13600.41 17467.59
4L RVNB 13158.86 2043.99 5551.01 8297.20 11758.27 16091.86
4R RVNB 13158.87' 5551.01 2044.00 8297.20 16091.86 11758.27
5 13158.86 5551.01 2043.99 8297.20 12245.34 3755.31
6 13158.86 5551.01 2043.99 8297.20 8492.98 11356.90
7 13158.86 5551.01 2043.99 8297.20 5048.52 21630.03
8 13158.86 5551.01 2043.99 8297.?0 3164.68 32204.45
9L C01A 13158.87 551.01 2044.00 82;7.20 5078.76 42853.44
9R C01A 13158.87 3551.00 2044.00 8297.20 5076.75 42853.44

10L C01B 5551.02 13158.86 ?O44.00 7253.04 5755.80 33325.00
10R C018 5551.01 13158.87 2044.00 7253.04 5755.80 .33323.00
11 5551.01- 13158.86 2043.99 7253.04 2767.01 13812.68
12 5551.01 13158.86 2043.99 7253.04 794.65 5999.89
13L SN1 5551.01 13158.87 2044.00 7253.04 3475.08 25417.09
13R SN1 5551.01 13158.87 507.14 7253.04 3475.08 25417.09
14L C0ZA 5551.01 13158.87 507.14 7255.04 3408.98 28701.99
14R CO2A 5551.02 13158.86 507.14 7253.04 3408.98 28701.99
15L C028 13158.87 5551.00 507.14 3135.25 6797.40 38280.28
ISR CORB 15158.87 5551.01 507.14 3135.25 6797.39 38280.28
16 HI 15158.87 5551.01 507.14 3135.25 6709.75 36912.62
17L SNZ 13158.87 5551.01 507.14 3135.25 6623.38 35546.51
17R SNZ 13158.87 3012.32 507.14 3135.25 6623.38 35546.51
18 v1 13158.87 3012.32 507.14 3135.25 6538.33 34793.44
19 13158.86 3012.32 507.14 3135.25 6021.55 29898.44
20 V2 13158.87 3012.32 507.14 3135.25 5579.48 25003.44
21 13158.86 3012.32 507.14 3135.25 5201.55 19606.45
22 13158.86 3012.32 507. 3135.25 4963.76 14209.46,

23 13158.86 3012.32 507.14 3135.25 4886.36 8312.62
24 13158.86 3012.32 507.14 3135.25 4976.38 3416.54
25 13153.86 3012.32 507.14 3135.25 5224.79 1964.99
26L H2 13158.87 3012.32 507.14 3155.23 5610.46 7380.04
26R H2 13158.87 467.32 507.14 3135.25 5610.46 7380.04
27 13158.86 467.32 507.14 3135.25 6152.06 6475.04
28 13158.86 467.32 507.14 3135.25 6792.99 5570.18
29 13158.86 467.32 507.14 3135.25 7507.99 4665.55

-
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lt1PELL CCRPCRATIG4 PACE 389
SUPERPIPE VERSION 22E 05/31/90s SYSTEM: IBM-VM4fVS O-20-92 16:45:34

DVI ANALISIS FOR DESI **
*** AfCHOR ADDED 8'-8'' S OF C06* DUE T5 LBB CGCERtG ***
** OIRECT YESSEL INJEO.TIG4 SYSTEM **
ANALYSIS BY: C. E. RIODLE DATE: 8/19/92

5
LdAD CASE N7. 34 iSSTI b FORCES AND tCHENTS IN LOCAL COUROINATES 6

mA4 Sep DCP AXIAL Y Z XX YY ZZ
GROUP Pt1B NAME FORCE FORCE FORCE N0HENT HOMENT NOMENT

tLB) (L8) (L8) (L8.FT) ILB.FT) ( L8.FT )
.

RtM1
1 RVNO 6470.34 3190.72 '3803.59 9533.27 19278.79 10738.13
2L N1 6470.34 3190.72 1803.59 9533.27 17839.19 9431.60
2R HI 6390.04 3001.39 3686.26 9533.27 17839.19 9431.60
3L RVNA 6390.04 3001.7* 3686.26 9513.27 13540.73 6076.87
3R RVNA 6282.93 3511.61 2730.13 9533.27 6076.87 13540.73
$L RVfB 5885.50 4135.91 2730.18 9904.99 3929.50 11175.97
4R RVfB 5600.52 '2260.28 3983.41 9?04.99 11175.97 392?.50
5 5600.52 2260.28 3983.41 9904.99 12342.49 5290.43
6 5600.52 2260.28 3983.41 9904.99 13509.00 6631.36
7 5228.81 2170.46 3461.56 9904.99 17305.45 8975.54
8 5228.81 2170.46 3461.56 9904.99 23731.86 12262.84
9L C01A 5228.81 2170.46 3461.56 9904.99 30158.27 15550.1?
9R C01A 5057.18 3003.24 3502.20 9904.99 30158.27 15550.19

ICL C018 3003.24 5057.18 3502.20 34235.01 7645.61- 12114.04
10R C01B 4145.87 4922.50 4151.04 '34235.01 7645.61- 12114.04
11 4145.87 4922.50 4151.04 34234.99 10371.03 11499.36
12 4145.87 4922.50 4151.04 34234.99 13096.44 10884.67
13L SN1 4145.87 4922.50- 4151.04 34235.01 15821.84 10249.98

5055.51 4759.16 10811.25 34235.01 15821.86 10269.9813R SN1
~ 5055.51 4759.16 10811.25 34235.01 13213.41 11416.52'14L C0ZA

14R CO2A 5494.89 4705.13 10772.28 34235.01 13213.41 11416.52
15L CO2B 4705.13 5494.89 10772.28 3595.95 23699.83 14425.15
15R COZB 4690.91 5829.54 10602.79 3595.95 23699.83 34428.15
16L H1 4690.91 5829.5% 10602.79 3595.95 21986.53 14268.68
16R H1 4690.25 5898.68 10559.79 3595.95 21986.53 14268.68
17L SNZ 4690.23 . 5893.M 10559.79 3595.95 20474.35 14180.07
17R SN2 4690.31 5415.42 10511.50 -359S.95 20474.35 14180.07
18L V1 4690.31 5415.42 10511.50 3595.95 19206.47 13416.68
18R V1 5012.69 3631.93 9096.49 3595.95 19206.47 13416.68
19 5012.69 3631.92 9096.48 3595.94 22532.27 12424.73
20L V2 5012.69 3631.93 9096.49 3595.95 25858.09' 11412.78

'20R Y2 6237.83 1233.48 5378.07 3595.95 25858.09 11432.78
21 6237.63 1253.48 5378.07 3595.94. 32319.34 10261.42
22 6237.83 1233.48 5378.07 '3595.94 3878G.58 9090.05
23 7149.04 2514.69 4053.26 3595.94 45241.87 7918.68
24 7149.04 2514.69 4053.26 3593.94 47918.91 7731.35
25 7149.04 2514.69 4053.26 3595.94 50595.95 7544.02
26L H2 7149.04 2514.69 4053.26 3595.95 53273.02 7h ' 68
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'It1PELL CORPORATIM4 PACE *00SUPERPIPE YERSIG4 22E 05/31/90s SYSTEH IBtf-WT/tfC G-20 'IZ 15:C5:34
DVI ANALISIS FCR DESI **
*** ANCHOR ADDEtt 8*-8" S OF CC6* Ot!E TU LBB CCNCEP1G *ta
** DIRECT YESSEL It4JECTION SYSTEM **
ANALYSIS BY: C. E. RICOLE DA1E 8/19/92

(o
LCAO CASE tc. Aar (SSETis FORCES AND PCMENTS IN LOCAL CCORDINATES (CD4TD. I

RtN SCP t'CP AXIAL Y Z XX YY ZZCROUP Nts NAME FURCE FCRCE FURCE tc1Et47 t1ct'ENT PCMENT
tLBI (LS) ELBI ( LB. FT ) ELB.Fil ( LB . YT l

RtN1
(CONTD.I

26R H2 21289.49 2364.18 4874.24 6731.20 58883.47 14736. .
27 21289.47 2364.18 4874.24 6731.19 587%.71 13120.61
28 21289.47 23 H.18 4874.24 6731.19 58749.29 11504.55
29 22303.62 1234.M 6154.13 6731.19 58579.88 10335.28
30 22303.62 1234.64 6154.13 6731.19 58013.37 20059.02
31 22303.62 1234.64 6154.13 6731.19 574e7.92 9783.5'I
32 23348.19 1755.61 7561.12 6731.19 60261.14 7874.17
33 23348.19 175L 61 7561.12 6731.19 64691.98 5153.37
34L CO3A 23348.19 1755.61 7561.12 6731.20 69141.37 2519.76
34R CO3A 24077.56 7612.12 2341.06 6731.20 2519.76 69141.37
35L C038 7612.14 24077.56 2341.06 27*4.69 7586.16 70480.75
35R C038 7609.41 2575.97 24218.67 2794.69 70480.75 7586.16
36L M3 7609.41 2575.97 24218.67 2794.69 74891.12 7930.24
MR H3 7743.53 1643.66 7038.33 2794.69 74891.12 7930.24
ST 7743.53 1643.u 7088.33 2794.69 M628.08 8170.49
38 7743.53 1643. H 7088.33 2794.69 54365.87 8410.*3
39 8484.45 692.06 6235.09 2794.69 45158.25 8506.73
40 8484.45 692.06 6235.09 2794.69 38059.37 8313.17
41 8484.45 692.06 6235.09 2794.69 309 % .80 8120.70
42 9722.34 1359.84 5161.12 2794.69 27474.87 6533.c4
43 9722.34 1359.84 5161.12 2794.69 25811.85 4258.26
44L C04A 9722.34 1359.84 5161.12 2794.69 24312.68 2163.78
44R C04A 10800.67 4018.66 1830.72 2794.69 2163.78 24312.68
45L C048 4018.% 10800.67 1830.72 1616.01 2943.11 14091.80
45R CO*8 3H 9.06 2044.05 11313.49 1616.01 14091.80 2941.1146L H4 3669.06 2044.05 11313.49 1616.01 10987.46 4 4 5.04
46R H4 3604.23 2017.08 11672.02 1616.01 10957.46 4665.04
47L COSA 3604.23 2017.08 11672.02 1616.01 21847.84 2808.53
47R COSA 3807.92 12086.29 1783.15 1616.01 2808.53 21847.84
48L C058 12086.29 3807.92 1783.15 2676.98 2363.76 325C6.07
48R C058 12969.44 12*8.51 4924.30 2676.98 32506.07 2363.76
49 12969.44 1298.51 4924.30 2676.98 27911.50 4270.1050 12969.44 1298.51 4924.30 2676.98 23584.78 6176.64
51 14405.31 407.99 6129.87 2676.98 22LTS.37 7233.86
l' 14405.31 407.99 6129.87 2676.98 27307.88 6592.41
53 1 % 05.31 407.99 6129.87 2676.98 32021.29 5952.52

i 54 16004.32 IM7.77 6930.34 2676.98 40469.83 4930.80
.

P

.

.
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1

~MPEI L CORPC"dATION PAGE 401
SUPERPIPE VERSION 27 CS/31/90s SYSTEM: IBM-VM/MVS C-23-52 15:45 34

DVI ANALISIS FOR DESI **
*** ACHOR ADUED 8*-8" S CF C06* DUE TU LBB CCNCEPfC ***
** DIRECT VESSEL ITUECTION SYSTEM **
ANALYSIS BYr C. E. RIDDLE DATE: 8/19/92

6a

LCAD CASE NO. er ISSET), FORCES AND MOMETRS IN LOCAL COUROINATES (CON 7D. )

RtD4 SUP DCP AXIAL Y Z XX YY ZZ
CROUP MtB NAME FORCE FORCE FORCE PCHENT MOMENT FO1ENT

tLB) (LB) (LB) ( LS.FT ) (LB.FT) (LB.FTl

RUN1
1CONTD.)

55 16004.32 1647.73 6930.34 2676.98 LT'83. 78 3736.10
56L HS 16004.32 1647.73 6930.34 2676.98 *. 3202.40 2584.32

I 56R H5 16894.45 1363.79 7042.10 2676.98 41102.40 2584.32
57L Cv6A 168*4.45 1363.79 7042.10 2676.*8 62690.32 2478.22
57R C06A 17297.74 7098.88 1069.03 2676.98 2478.22 62690.32
58L C068 7098.89 17297.74 1069.03 2609.31 2652.15 57844.89
58R C068 7247.68 402.22 13223.72 2609.31 57844.69 2652.15
59 7247.67 402.22 18223.71 2609.31 62051.54 2228.83
60 7502.10 1244.00 18680.75 2609.31 66355.69 1806.84
61 7502.11 12 % .01 18680.77 2609.31 93916.31 2531.36
62 ANC1 7502.11 12 % .01 18680.79 2609.S1 121673.19 3441.58

-

--
- - -
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APPENDIX E
.

DESCRIPTION OF LEAK-DEFORE-BREAK HETitODD

4

h

PURPOSE

This appendix describes the common analytical methods and
assumptions employed in the stability analyses for the System 60t
piping systems presented in Appendices F to J of-this report.

.

SCOPE

Tha methods and assumptions presented in this appendix are
applicable to the analysis of the following System 80+ piping'

systems:
,

Main Coolant Loop Hot Leg (llL)

Main Coolant Loop Cold Leg (CL)
,

Surge Line (SL)

Main Steam Line (MSL)

Shutdown Cooling Line (SC)

Direct Vessel Injection Line (DVI)

; For the purpose of the discussion in these appendices, passing LDB
means that the pipeline under consideration has been demonstrated
to be acceptable for lab stability evaluation and has passed the
stability evaluation offT x (NOP + maximum design load) for the,

leakage crack length and (NOP + maximum design load) for two times
the leakage crack length, where the maximum design load is defined
in the Distribution Systems Design Guide. The leakage crack length
is determined by the criteria specified .in the Design Guide.

This appendix discusses macerial properties, leakage crack
determination methods, flow rate correlation, and finite element
models common to the piping systems evaluated'in this report..

-- - . - . - . - - . . . --
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MATERIAL PROPERTIES

The detailed analysis of cracks in pipes requires consideration of
the properitos of the pipe and the wold materials. Previous work
of Referenco (1) has shown that a conservative bounding analysis
results when the material stress-strain proporties of tho base
metal (lower yield) and the fracturo proporties of tho wold (lower
toughnosa) aro used for the entire pipelino. Mothods for
calculating L a leakago crack longth generally require a simplo |
Ramborg-Osgood (R-0) material characterization. The fitting of the !

actual data is for this purpose only. It has boon found that-crack - l
opening area calculations, which are clastic, requiro that the R-O '

curvo fit for small strains in order to match assumed flow i

correlations. The actual material behavior is input for the finito i

olomont calculation. +

Stress-Strain Curves
The IIL, CL and MSL at i et W fcated from - SA516 Gr70. The
matorial stress-strain gurw cal 4 from the Piping Fracturo
Mechancis Data Base (Pl %Ci , f . C . . .e (2). The stress-strain
data are shown in Figure hj, I?i data shown in Figure (1) are
used in the finito clomont anu ais. In order to uso those data inc

procedures requiring a R-O mayorial behavior, the small-strains
charactorization are emphasizud lay the fit.

The crack opening area calculations are very sensitive to the R-O
paramotors. Since the crack opening aron calculations are
ossentially clastic, a good characterization of the clastic, small

.

strain, behavior is required. The.R-O fit is shown in Figure (2).

The SC, SL snd DVI lines aro fabricated with C16 stainless stool.
A low strength 316 material is chosen from the PIFRAC data baco,
which bounds the stainless stool used in the System 00+ design.

-

The stress-strain data are shown in Figure (3). The R-O - fit to
small strain data is shown in Figure (4). The rationalo to the
small strain fit follows the reasoning for establishing the SA516
Gr70 R-O paramotors.

Material P.esistanco Curvos

The-matorial resistance curves (J-R) for each of the pipelines in
taken from the PIFRAC data base. The~J-R material curve for the-
IIL, CL, and MSL-is for a SAS16 Gr70, shioided metal arc wold (SMAW)
and is shown in - Figuro (5). A fit to tho. data used in the
stability evaluation is also shown in the figure. This J-R curve
bounds the material toughness behavior in any of these-pipelines.

-.
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The J-R material curve plotted in Figure (6) for the SC, SL and DVI
lines is taken from the PIFRAC data base and is for a 304 stainless
steel SMAW weld. This curve was taken from a set of data and is a
lower bound result from a group of data for which significant crnck
extension was measured. This J-R curve bounds the material
toughness behavior in any of these lines. In order to ensure LBB
is satisfied for the SC, SL and DVI, which are relatively small
diameter pipes, gas tungsten arc weld (GTAW) will be specified for
all shop and field welds. A J-R material curve for GTAW weld will
be developed and will be used in the stability evaluations of these
lines.

The complete summary of material properties and R-0 constants are-
given in Tabic (I) for each of the materials used in these,

evaluations.

LEAKAGE CRACK LENGTH DETERMINATION

The leakage flow rate used in the LBB evaluation should be based on
theoretical and experimental data and must be sufficiently
conservative to encompass many unknown variables. The following
discussion is applicable to piping systems containing subcooled
liquid and therefore pertains to all pipes reported herein except
the MSL.

NUREG/CR-1319, Reference (3), provides a treatment of leakage
through small cracks considering various uncertainties in crack
definition. NUREG/CR-1319 addresses crack wall surface roughness,
effective hydraulic ratio of the elongated crack shape, and the
possibility that the crack may be longer at the inside of the pipe
wall than at the outer surface of the pipe, resulting in a
convergent opening. For typical PWR conditions at 2250 psi and
550'F for a high friction factor of .01, three dif ferent inlet and
outlet crack opening areas are plotted on Figure (7) in units of
gpm por square inch of crack opening versus outer surface crack
area, Ae. Also plotted in Figure (7) are flow predictions based on
simple orifice flow with a discharge coefficient of 0.6 and also a
flow prediction using a !!cnry-Fauske critical flow model, Reference
(4).
The Henry-Fauske correlation was developed on the basis of
subcooled flow through nozzles, and provides an upper bound for
flow through an irregular crack opening. The orifice flow does not
consider subcooled water effects, and the constant discharge
coefficient does not consider the irregular crack shape. Even so,
the orifice prediction falls in the range of the NUREG/CR-1319
predictions, providing a measure of comparison.

. - - _ - - - __- - __ - -- 0
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The NUREG/CR-1319 predictions show a slight increase in flow ratei

i por unit of exit area with increasing area, and a large increase
; for decreasing Ao/Ao ratio. Since for the purposes of identifying
' a through wall crack by means of leakage it would be conservative
i to underpredict the flow rate, the lowest value of all of these

various predictions is used. The lowest flow rate prediction is
~

<

e 2about 885 gpm/in at 0.001 in . This means that a crack which opens<

i to slightly greater than 0.001 square inches will leak at least
; 1. 0 gpm. Application of the f actor of 10 safety margin recomnended
i in NUREG-1061, Volume 3, leads to a leakage area of 0.03 square

inches for this leak rate. -

!

Another procedure for relating the crack opening area to leakage
,

4

rate was developed by EPRI and is used in the PICEP program, '

,

; Reference (5). Using a procedure similar to PICEP with
] conservative input assumptions, cracks in the pipes considered here
'

produce lenkgae rates of 250 to 350 gpm/in . This implies a
detectable leage area of 0.003 to 0.004 square inches..

?

zThe value of 250 gpm/in was also used in Reference' (6) as an
! assumed conservative value. The flow correlation 250 gpm/in2 is
: used for all lines in these analyses with subcooled liquid. The' acceptability of the leakage crack length:is determined from the

area calculation in the finite element analysis using the real
'

stress-strain law. Therefore, a crack length pertaining to a 1.0
gpm leak rate must have an area of 0 004 square inches.3

3

I In order to determine the leakage rate for steam lines, a study
i generalizing the previous work has been performed. For a given ,

. size leakage crack length, correlations to predict discharge rates
j have been developed based on thermodynamic conditions inside the
a pipe. These correlations are based on choked (_" critical") .- flow! downstream of a reservoir (" source") -at a given stagnation
} pressure. Isentropic expansion is assumed to occur between the

source and choko points. The ratio of choko point (" throat" or,

" critical") pressure to upstream stagnation pressure is determined.*

by thermocynamic properties of the steam-water mixture, and is
4 generally about 0.56 to 0.58. Flow at this cross section is, by

definition, a limiting value and thereby determines discharge rate.,

Each correlation, (1) Henry-Fauske, -(2) Moody, and (3) Homogeneous,
. uses some assumption about the interaction between liquid and
) gaseous phases moving at different speeds during the . expansion-
; process.

For a constant stagnation pressure, each correlation prov.idos the
) relationship betwwen flow rate and stagnation enthalpy. These'

three correlations are compared at 2250 psia and 900 psia in
Figures (8) and (9).,

,

% 6

-. , ~ . . . . , , , _ - -.._ , -. _- . . - -. _ _ . . , . . -_.
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Low values of enthalpy are associated with subcooled (" compressed")
liquid, io., temperatures below saturation at that pressure. The
saturation enthalpy corresponds to the onset of liquid boiling. As
enthalpy increases beyond saturation, a two-phase steam-water
mixture is present. While neither pressure nor temperature change,
as enthalpy increases the steam gets progressively "drior", tending
towards 0% moisture (" dry steam"). Any further increase in
enthalpy constitutos superheated steam. The correlations, as
plotted, terminato at the enthalpy corresponding to dry steam (the
onset of superhent) , llowever, the ASME Steam Tables (Figuro 10)
for critical mass flow rato can be used to predict the dischargo of
superheated steam. As Figures (8) and (9) indicato, the
correlations do not yield identical results at the point of
saturated liquid, but convergo as the dry steam enthalpy in
approached. |

*

The llenry-Fauske correlation is an accepted method of computing
dischargo ratos which is known to be conservative. Considering the
main loop piping (550'F, 2250 psia) the onthalpy for entering-the
curve is based almost entirely on temperature. The enthapy of
saturated water at 550'F (saturation pressure 1045 psia), the

i onthapy of subcooled water at 550'F (2250 psia, " compressed
liquid") . is 547.3 Btu /lbm. From Figure (8) , _ the llenry-Fauske

2correlation yield 23,600 lbm/f t /sec. This is based on choked flow
; in the leakaga crack, and assumes zero head loss in the rapidly

flowing liquid phase prior to the choko point. Hence, it is a
conservative result. The llenry-Fauske correlation value, 23,600

,

2lbm/ft /sec, is equivalent to 1233 gpm/in , where the gallonage is,

in terms of condenced water at 200'F.

Dischargo rates for dry steam conditions at 900 psia are considered
; next. The enthalpy for entering the curve is 1196.4 Btu /lbm which
j correspnds to 0% moisture. Note that all three correlations give

2
; essentially the same result,1000 lbm/f t /sec assuming choked flow.
. Therefore, there is no uncertainty about the extent to which the
! presence of liquid water influences the mass flow rate (unlike the

situation when conditions are near saturated liquid) . A discharge
2 zrato of 1800 lbm/ft /sec correspords to 93.7 gal /in / min of 200'F

,

water. Using the ASME Stead Table, Figure (10) yields an identical'

result, as oxpected.

redicted
This discharge rate is somewhat below that which would be p/sec)!

'
for a perfect gas flowing through a nozzle (2350 lbm/ft as
determined by compressible flow equations and based on the throat
to stagnation pressure ratio of 0.585 for homogeneous flow and a_a

specific heat ratio (" gamma") of 1.30 for steam. This serves as a
; check on the result since steam has slightly adhesive _ qualities

compared to a perfect gas.

.

d

1

. .-. - . _ . ~ _ _ ._ _ _ -. --. . ._, ,_
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From Figures (B) and (9), it is clear that there is less
uncertainty in the flow rates of dry steam than subcooled water.-

There is no uncertainty associated with the phase change during
flow through the crack. It is-reasonable then-to use a margin on
the order of 2.0 to 2.5 for the steam f'.ow rate with respect to the
theoretical value. The use of this margin would give a range of 38

8
-

to 47 pm/in of water at 200'F. For simplicity, the value ot_40
gpm/in is chosen as.a conservative Icakage rate for the ' steam-

-

2 flow rate chosen for theline, which corresponds to the 250 gpm/in
primary coolant loop _ piping. The flow -correlation of 40-

8 is used for the MSL. Again, the acceptability ofgpm(water)/in
the leakage crack length is determined from the aret calculation in
the finite element analysis using the real stress-strain law. For-
the MSL, a crack length pertaining to 1.0 gpm must have an area of
0.025 square inches.

FINITE ELEMENT MODEL DESCRIPTION

Geometry and Boundary Conditions

The finite element model for a typical leakage crack _ length in the
surge line is shown in Figure (11). All the finite element models
used to model each of the lines are scaled from a base pattern and
look essentially like tha model shown in Figure (11). A close-up-

of the crack tip area is shown in Figure (12). The finite element-

model is -simply a '_ m e a n s for applying . the_' pressure : and: moment
loading to a section_of pipe containing the' hypothetical 1 crack at;
some location in the pipeline.. Since the crack is assumed to be-
aligned with the moment, a quarter symmetry undel- is : used. The
length of the pipe-is chosen to at-least five (5). pipe diameters in
order that the point- of load application not;be close to the- crack
tip region. The-mesh uses-20 node isoparametric solid elements.
Boundary conditions are imposed on the model-based upon1 symmetry _
and crack location. The crack surface area is.~ free from-
constraint.

Loadinas

The finite- elementi model -is loaded' with internal | pressure
appropriate' to the normal operating ' conditions _ of each piping:
system. An axial end load _ traction, which when . integrated over the;
pipe cross-sectional area, is equal to the. continuity-axial-force,

~

is applied'to the far end of the pipe. . Moments are'appliod as a
linearly varying-traction to the far end of the;-pipe.

.

"

m_ _,__m ,._,,A __. _- _.2mu -_---'- -
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J-Intectral Calculation

- The J-integral is evaluated from the calculated energy release rate
using the virtual crack extension method. A virtual crack
extension generates a strain energy change which, when divided by
the virtual extension, provides the energy release rata. The
following is the basic definition of J-integral:

J= 1 x au
T Aa

Au = strain energy change-(in-lbs.)
-

Aa = virtual crack advance (inches)
t= trickness (inches) *

Stability Evaluation

There are two aspects to the LBB fracture . mechanics - method of
evaluating the stability of a piping system. At each _ point of
interest,

(1) J,< J ,7t

(2) dJ < dJ
da datu y,

for some amount of ductile crack growth. In order to evaluate' the
derivative in the region of the leakage. crack length tip~ location,
three meshes are used. For a givencloakage crack length "1" and
model crack length "a ", _ the - three meshes' have crack length a -g ,
a and a t6-. The value S is _a length appropriate to theg

g ,

anticipatedtamount of stable crack growth. This is indicated in
Figure (13). These three meshes are used.in the analysis of the
leakage _ crack. Similarly, ~ three more meshes are generated for the -
anlysis of twice-.the leakage crack length, 2a -s , 2a , andg t
-2a +Sg .

In order to determine . the critical load at instability, the -
material curve, J vs. a,_is positioned at the-crack tip location
=of either at __ or 2a . . The' loading J -curves for various load levelst
are plotted at a ,-a ,. and'a

The point |of Sa.and 2a
or 2a ' 2ai i g , g .

Figure -(14) indicates this procedure. ngency which
-is derived graphically is shown in FAgure-(14).- The loading line.

vs.--crack position labeled M is just equal':in J '(J -= J ,3) and3 t. tangent to the material curve dJ dJ,=

-- da da,,7t_

-

k

1

l

- - - --
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LDB PIPING EVALUATION PI4TS

Constructina LBB Pinina Evaluation Diaarams
In the course of developing routings and loadings for many
different piping lines, it is not necessary to wait until the final
denign to analyze the line for LBB. A method has been developed
which allows for the quick evaluation of the line in advance of the
piping analysis, so that the LDB can be considered during the
piping design. The LBB piping evaluation diagram can be prepared
prior to the piping design and analysis and be used to quickly
evaluate all points in a pipeline. The maximum design load at any
time during the plant operation is the loading to be used in the
stability analysis. Traditionally, this loading has been*NOP +
SSE. In the case of the surge line, a different situation occurs
with stratified flow. That situation is particular to the_ surge
line and is discussed in Appendix G. For the present discussion,
the maximum design load is considered to be NOP + SSE.

The LBB piping evaluation plot requires performing two complete LBB
evaluations. The evaluations _are for two normal operating loads
(NOP) which span the typical loadings for the line under
consideration. A completed typical diagram is shown_ in Figure
(15). The procedure used for generating that figure is as follows:

(1) Choose NOP = Pressure + NOP g

(2) Determine a t

(3) Increase the analysis moment until the critical moment is
found for a and 2at g

(4) Separate the critical analysis moment, M,, into the
correct addition of SSE and NOP, proportion for the a andt
2a evaluations.g

(a) M, = 6 (NOP, + SSE ) a analysisg t

SSE, = M, - NOP .g

G
(b) M, = (NOPg + SSE ) 2a analysisg g

SSE, = M, - NOP t

_ _ - _ - _ - _ _ _ - - _ - _ - _ - _ - _
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(5) Plot values from (4a) and (4b) at NOP . This corresponds
to the points labeled 1. in Figure (15).

(6) Repeat steps (1) to (5) for NoP . The results are shown
2

Figure (15), labeled 2.

Two stability evalutaions must be performed for.each pipeline under
consideration in order to complete the piping evaluation diagram.

i

Usina a LBB Pioina Evaluation Dinaram

once the lines marking the acceptable areas of allowable piping
loads are plotted as described in the previous section, all
significant piping load results are plotted. Corresponding NOP and
SSE values for all piping locations are plotted on the evaluation
diagram. Figure (16) shows how the plot is used for a hypothetical
line. Three points failed LBB in this example. The reasons for
each failure are given in the figure. The designer can now use
these results to revise the piping design; og., lower the SSE
response load by rerouting or by adding a snubber. Further review
by the designer may result in other ontions for reducing the loads.

1
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TABLE 1

1

MATERIAL CollSTANTS |

!

1

Sa516 Gr70 (llot Leg, Cold Log, Main Steam Line)

Ramborg-Osgood law Material Charactorization

.s. , i , x (i \" d = 2.0
s. e ao do}

h = 4.5 -

6, = 30,500 psi
:

6 i
Modulus E = 28 x 10 pai .

Finite Element Analysis (from PIFRAC Data Base) ;

6Modulus E = 27.7 x 10 psi

33,930 poi :Yiold a

Work hardoning slopes derived from
data shown in Figure (1)

Stainless 316 (Shutdown Cooling, Surgo and Direct Vessel Injection)

Ramberg-Osgood Law Material Characterization

ie 1 + A (1 7.06A =
6. 6, G.

h = 4.69

6. = 30,000 psi

6Modulus E = 27.7 x 10 psi

Finite Element Analysis (from PIFRAC Data Baso) ,

6Modulus E = 27.7 x 10 p31

24,143 psiYield =

Work hardening slopes derived from data
shown in Figure (3)

. . - - . . . - .,,,-. ,.., .-- - _ . - . . - - , _- , ,,, , , . - - , -. . . . , - . . - - . - - - _ , - - - - . . . , .-
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APPENDIX F
i
>

- LBB EVALUATION OF THE MAIN COOLANT LOOP
i
i- ,

f
i ;

i LBB EVALUATION OF THE HOT LEG
:
,

t
j The RCS hot leg _was analyzed as a 49-inch OD, 3.5-inch _ thick pipe.
|

The material used in this evaluation is discussed in Appendix =E.-
The NOP loads for this System 80+ evaluation are based on specified*

i loads from a previous (System.80) ABB-CE plant design. The maximum :

i design loads for the hot-leg are_the SSE loads. The SSE. loads are

| based on System _80+ envelope results of the RCS seismicianalysis
! for all soil cases._ Margin is included in all loads"given to .
I account for uncertainties. The= loads are given in Table-I..

| A piping __ evaluation diagram-was constructed for the hot. leg using-
the procedure described-in Appendix E. The data for this diagram

! were generated from two stability analyses. -The firs'>was for a.
i leakage crack determined by pressureLonly,.M =_0. The stability
8 plots - are shown in - Figures -(1) and (2). . The second -stability

| analysis was for a: leakage crack lengthtdetermined by pressure and
4 a moment of 50,000 inch-kips. Tho; stability plots are:shown in
i Figures (3) and (4). These two stability analyses -are _used to
j construct the piping evaluation diagram, Figure'(5)..
t

The values for the NOP-and SSE. loading conditions _ from Table I are
plotted on the. diagram.in Figure ( 5)'. - The hot leg. passes.LBB-for
the preliminary loads 'and assumed lower bound material properties.

.

).

- LBB EVALUATION OF THE COLD LEG
,

i
: The RCS . cold leg was analyzed ~ as a 36-inch :OD, ._3.0-inch thick pipe.

-The material used in this evaluation is discussedliniAppendix'E.
The NOP ' loads :for- this System 80+ -evaluation are based or _ specified
loads from a previous- (System 80) ABB-CE plant _ design. The maximum
design loads .for the cold.-leg are the- SSE loads. The SSE loads are--
based on. System 80+ envelope results-of the---RCS seismic analysis-

~

.

for-all soil cases. . Margin is! included. Min all loads - given L to j

account for uncertainties. The loads :are - given in Table 1I. q
'|

a

4

5

-

.

'
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,

1

%

-2-

Rather than construct a piping evaluation diagram, a single
stability evaluation was performed on a pressure only leakage crack
length. The stability analysis of ff x (NOP + SSE) for the leakage
crack is shown in Figure (6). The maximum NOP + SSE combination
was used. The stability analysic of (NOP + SSE) for 2 times the
leakage crack is shown in Figure (7). The maximum NOP + SSE
combination of loads at all locations was used.

RESULTS AND DISCUSSION ' "

The RCS hot leg and cold leg clearly pass the stability analysis
portion of the LBB evaluation for the given loads and lower * bound
material assumptions. The hot leg was analyzed using the piping
evaluation diagram. The utility of this diagram is that for any
changes in the loadings, the pipeline may immediately be reanalyzed
without any more lengthy J-integral finite element analyses. The
cold leg was analyzed usirg a limiting, conservative pressure-only
crack length and highest combination of NOP and SSE loads at all
locations. The cold leg passed the LBB stability evaluation with
very low J-integral values.

l

. . . . . . . .. .
. . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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TABLE I

PRELIMINARY SYSTEM 80+ MAIN COOLANT LCOP

HOT LEG AND COLD LEG NOP AND SSE LOADS

.

LOCATION NORMAL OPERATION SSE
I

RSS MOMENT RSS MOMENT
(inch-kips) (inch-kips) -

Hot Leg

RV Outlet Nozzle 95,800 25,100

SG Inlet Nozzle 43,200 -14,700

4

'
Cold Leg

RV Inlet Nozzle 11,500 7,300

SG Outlet Nozzle 7,700 5,200

RCP Discharge Nozzle 13,600 -6,100

RCP Suction Nozzle -11,700 .4,800

system pressure = 2250 psia

_ _ _ _ _ _ _ _ _ - - _ - . _ _ _ _ _ _ _ _ - - _ - - - . - - _ - - -- - a-



! i | .|i|,|I!| Ii

3

.'
5
2
7

,

o

I

/ -
,,

I

, 7
6

- ,

i

l

I.
o

-
i

E=k O
L ,

)b

G0 5.
1

c 6
L=a

- #

r
TMC (
O e AH+g

-
8

t

- 1
aa eR sk le rWs a ' D u

le e g
r i

pL 6 F

/ /
,

-,
5

,

e

6

- I

/ -

5
0t

n 5e
m ,

6o 6 + e, S,M * *,,
* ,

000s 0111
1 xxxi

st x 400y a0023 ,

8l

a M 12 2 2
n

~ ~~~~A .

5
' ' ' ' - ~ - - : - - - - - - ' _ 4

0 0 0 0 0 O0 0 0 0 0
0, 2, 4, 6, 8,
9 7 5 3 7

,NNc &i BU2C~\3
n

|,/j|||!If||! .< | ; ,!|| | '



. . . - - . . - . - ... . - . . . . - _ - . . . - - - . . . . . . - . . . . -

d

, ,

'

ALWR HOT LEG ,

Press + M = 0
| 2xLeakage Crack

9000
;

- Analysis Moment |
i - --- Mat 1 -

*

i- - --- 130x10*+6
1 - ~ 150x0**6

166x10++6 ' /'

7200 - '-+- 176x10**6 - /

$e
-

X /
-

N
-

X / /'

ca 5400 p

: " /
5 -

-
8 3600 '

03 -- - m
g _ __

-

_~_ -
_-.

c ---

I
-

;-

n -

1800'

_

: i
;
. _

- .
_

i

| 0 , , , , ,,,, , ,, , , , , , , , , ,
.

i 10.5 11 11 5
.

12 12.5 13

i Delta A (h)
' Figure 2

,



- _ _ _ _ _

ALWR HOT LEG
Press + M = 50x10**6

Leakage Crack

9,000
_ Analysis Moment
- + Mati
- + 212x10**6
- + 233x10**6

+ 251x10++6 2
7>200- + 263x10++6 -p

W -
/j /

A
5'400

D f f-

f / -I
-

Xr : -
2 3'600g - /C _ _ . - - *
_C_

- 7
1

-

/-

1,800 _

_

:-

_
-

.
_

O i , ,, ,,,, .. , , , , , , , , , , ,
.

2.7 3.1 3.5 3.9 4.3 4,7

Delta A (b)

Figure'3

e _ _ .

-

- -



. . . .
. .

'
ALWR HOT LEG

Press + M = 50x10**6
2xLeakage Crack

9000 |
- Analysis Moment
- -*- Mati
- --- 180x10**6
- --- 202x10++6

-+- 212x10++67200-- '
~

220x10**6
/

i /~

k ~ /
5400 p'$

h -

O - #, '

A /
-3600 -

cn 7'

-

| 4 : ~
t 1800

_

._

-
.

'

O i i i i i -i i i r i i i i i i i e i i

5.5 6.05 6.6 7.15 7.7 8.25

Delta A.(b)

Figure 4

_ _ _ _ _ _ - . . . . . . . . . _ . . . . . . _ . . . . . . . . . . . . . . . . - - -

. , . . . . - . . . - ,
. . - . . ..



,,.,..__.-1-*7_-,_..._.......+.---i-~t
- -_ . - _ _ _ .,

, , . .
- , _ - , - - - - ' -

* i
-

*
$

,-
T-, <i -

1 '
i g Ii. . _ _ . - , ...L.-J--

-] . - , , ..._ _ _1
;.- 4 -- -

.

*; ;_ _1.__n.
t

. ' -

1(g pg
,

.i. t-- t- ,k
i, . ,_. -" . . . . . . ~

,

' ;
.._ . u , ___.

.
, 1 .. - --

_

DIOV$ LLt3
. ..

o
3-.

-.

-

g(n .

.

op %_

%g
*

_

.

n
.o
~

4 o
1 g-=

--

J o
--

y

6 g F
1 -

8 5
_

_

o-.
M

_.

_

, o w T wes'''

_

e,,q , msx 902 35,

_

r

4
~ .

; i i I t i
ig i I .

|ya 9 A"
'

,

~$
\QL .co *'

8 01 e

' - - ' , ,

t

.:. .. . - rigure 5
-

'

to W\0(- gg, 6c . . - - - ' ' ._ + .

.

. . .+ . n d a

- -

_a--....--



_. . . . . . _ - . _.._ . _ _ . _ _ . _ . . _ . . _ -__. . . _ _ . . . _ . . . ._. _- _. ._ .

,

:

i s

ALWR COLD LEG
- Press + M = 0r

Leakage Crack
i

4500-
Analysis Moment

_

Moti_
=

- p

_ nor.op. j
3375_ jnor+ssei

,. m - ~f5(nor+sse)n

b
-

.
.

N -

. m
.O

fI 2250
-o ._

.

L l

2 -

|
8

.g - 1

,I _.

112 5

A
-

i
- \

' - .;_ a

_ f
~

.
-

O _

=

i i i i i i i i , ,= ,,

' 5.5 5.975' 6.45 6.925 7.4 7'875
Delta A (h)

Figure 6

. _ _ _ - _ _ - _ _ _ _ _ _ _ _ .



'
ALWR COLD LEG
Press + M = 0
2xLeakage Crack

8370 -- "

_ Analysis Moment
- -*- Matl
_ _._ p
- ~ nor.op.

nor+sse /6696._

-

2 -

% 5022

_

/ |
_G
v _ j ;

D - |
h 3348

1 -

_

1674
_

*

~ I -

_ ] '

i i i i e i i i i i 2 i i i i i , i i i0

12.2 5 12.6 7 13.0 9 13.51 13.9 3 -14.35

Delta ' A (in)-
|

Figure 7

_ . . . _ _ _ _ _ . _ _

.. . . . g



. . _ . . . . . . _ . . _ . . _ . . _ _ -

4

t

<
.

4

) a

%

:
.

1

i APPENDIX G-)

1-

i

i

4
4

2
i

SURGE LINE-

!
.

LEAK-BEFORE-BREAK EVAIAJATION*

s

h
1

}
; .

t
i

.

I e

.

,-

,

d

.

f

J

4

I
i

l

. . , _ . . . - ~ _ . . . . , . . = - . . . . . . _ , _ . ...-...-,-s-.,, - , _ , , , , , - - , - . - - _ . , . . - - _ , . . . - , .m.- - ~ . . . . , - - ,~,,



APPENDIX G

LBB EVALUATION OF THE PRELIMINARY SURGE LINE

The surge line was analyzed as a 12.75-inch OD, 1.312-inch thick i

pipe. The material used in this evaluation is discussed in
Appendix E. The pipe loads are developed and discussed in Appendix
A. A piping evaluation diagram was constructed for the surge line
using the procedure described in Appendix E. The stability of the
leakage crack is evaluated for (NOP + maximum design load) and

47 x (NOP + maximum design load), where the maximum design load is
either the SSE load or the stratified flow (SF) load. The data f or
this diagram were generated from two stability analyses. The first
was for a leakage crack length determined by pressure + M

(3 )=(later). The stability plots are shown in Figures (1) and 2 .

The second stability analysis was for a leakage crack determined by
pressure + H2= (later). The stability plots are shown in Figures
(3) and (4). These two stability analyses are used to construct
the piping evaluation diagrams, Figures (5) and (6).

For maximum design load = SSE:

From the first analysis, Figures (1) and (2):
~

Analysis of a: [2 (NOP + SSE ) =M
3 CRIT

SSE M ,37 - NOP=
3 e 3

O
Analysis of 2a: (NOP + SSE) "M2 CRIT

SSE2=McRIT -N

From the second analysis, Figures (3) and (4):

Analysis of a: 6 (NOP + SSE ) =M3 CRIT

SSE M ,,, - NOP=
3 e

5
Analysis of 2a: (NOP + SSE ) =M4 CRIT

SSE M - NOP=
4 enti

i
i

Each of the calculated SSE and NOP values are plotted on the piping
evaluation diagram, Figure (5).

--a--a--_- - - a se
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-2-

For maximum design load = stratified. flow (SP) load:

From the first analysis, Figures (1) and (2):

Analysis of a: E (SF ) =M
3 cant

SF = M ,i,3 e

b
Analysis of 2a: SF2"Mcast

~

From the second analysis, Figures (3) and (4): *

Analysis of a: 6 (SF ) = M ,gy3 e

SF3=Mcast

6
Analysis of 2a: SF =M4 catt

Each of the calculated SF and NOP values are plotted on the piping
evaluation diagram, Figure (6).

s

'

The moment, M, will be determined (later) . Figures.(1) through (6)
will be generated (later) .

. . . . . . . - _ _ - - _ _ _ - - - - _ _ - - - _ _ _ .-_. . - _ _ - - _ _ .
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APPENDIX H

LDD EVALUATION OF THE PRELIMINARY MAIN STEAM LINE

The main steam line (MSL) was analyzed as a 28-inch ID, 1.5-inch
thick pipe. The material used in this evab'ation is discussed in
Appendix E. MSL loads are developed and c'.iscussed in Appendix B.
The maximum design load was determined to be the SSE load. A
piping evaluation diagram was constructed for the - MSL using the
procedure in Appendix E. The data for this diagram were generated
from two stability analyses. The first was for a leakage crack

6length determined by pressure + M 1 x 10 inch-lbs. The=

stability plots are shown in Figures (1) and (2). The ,second
stabilit analysis was for a leakage crack length determined by

6pressure + M = 50 x 10 inch-lbs. The stability plots are shown in
Figures (3) and (4). These two stability analyses are used to
construct the-piping evaluation diagram, Figure (5).

From the first analysis, Figures (1) and (2):

Analysis of a: 6 x (NOP + SSE ) =M NOP = 1 x 10 in-lb6
g egg,

M = 3 2. 6 x 106 in-lb
(32.6 - 1) x 10'SSE =

3

0
6SSE 22 x 10=

i

Analysis of 2a: (NOP + SSE ) = M ,,, NOP = 1 x 10 in-lb6
2 e 6M = 13.4 x 10 in-lb

6SSE = 12.4 x 102

i

|

_
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From the second analysis, Figures (3) and (4):
.- -

6Analysis of a: 6 x (NOP + SSE ) = M ,,, NOP = 5 x 10 in-lb
3 c 6 in-lbM = 37. 5 x 10

6
SSE3= (37.5 - 5) x 10

G
6

SSE3= 21.5 x 10

Analysis of 2a: (NOP + SSE ) = M ,g, M= 5xd bh
4 e 6M = 2 0. 5 x 10 1n-lb

6SSE = 15.5 x 104

Each of these calculated SSE vs. NOP values are plotted on the i
piping evaluation diagram, Figure (5).

The NOP and SSE piping loads from Appendix B are summarized in
Tables I and II. The NOP and SSE loads are cross-plotted on tlo

,

: piping evaluation diagram, Figure (5), and all points in the lir.e '

are shown to pass LBB.
3

- -
-

-
-

_ . . . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _J
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TABLE I

PRELIMINARY SYSTEM 80+ MAIN STEAM L113E

NOP LOADS

LOCATION POINT M M ,z RSS MOMENT
(ft-lb) fih-lb) (in-lb) x 10'' -

1 399,766 61,265 4.85
2 286,304 32,905 3.46
3 87,290 118,684 1.77 *

4 18,375 80,246 0.99
5 51,743 80,246 1.12
6 41,490 92,480 1.22
7- 1,032 215,206 2.59
8 48,929 1,193,969- 14.30
9 23,205 512,392 6.15

10 47,502 1,125,951 13.50
11 50,442 1,092,779 13.10
12 41,441 939,114 11.30
13 19,162 311,093 3.70
14 21,341 365,042 4.38
15 144,421 113,310 2.20
16 206,115 471 2.47
17 211,885 10,688 2.54
18 938,075 33,312 11.30

j
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s

TABLE II

i

PRELIMINARY SYSTEM 80+ MAIN STEAM LINE

SSE LOADS

LOCATION POINT M M RSS MOMENT
(ft lb) (fb-lb)- - (in-lb)' x 10 6 -U

1 1,039,879 571,269 14.2
2 517,093 286,633 7.1
3 414,491 297,315 6 .1 - -

4 441,966 446,924 7.5
5 649,210 446,735 9.4
6 222,917 405,273 5.5
7 160,724 232,030 -3.4

1 .18 525,076 865,389 2
9 180,342 411,113- 5.4

10 296,882 -215,747 4.4
11 340,332 329,484. 5.7
12 303,088 321,605 5.3
13 143,502 208,991 3.0
14 175,804 259,808 3.7
15 150,27T 126,952 2.4
16 220,817 163,335 3.3
17 229,075 168,545 3. 4.
18 979,682 680,325 14.3

.

_ _ . _ . _ __ _ ..
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APPENDIX I
,

i LBB EVALUATION OF ThE PRELIMINARY SHUTDOWN COOLING LINE

,

The shutdown cooling line was analyzed as a 16.00-inch OD, 1.438-
inch thick pipe. The material used in this evaluation is discussed
in Appendix E. The pipe loads are developed and discussed in,

i

!,
'

Appendix C. A piping evaluation diagram was constructed for the
shutdown cooling line using the procedure described in Appendix E.

i The data for this diagram were generated from two stability
analyses. T?.o first was for a leakage crack length dctermined by'

(later). The stability plots are shown in Figurespressure + M
3 =he second stability analysis was for a leakage crack,

(1) and (2). T'

(later) . The stability plots are.
determined by pressure + H, )= These two stability analyses are

j

shown in Figures (3) and (4 .

used to construct the piping evaluation diagram, Figure (5).

The LDB evaluation of the shutdown cooling line is performed for
the normally pressurized portion of the line, based on the Appendix'

C loads analysis for the anchor-to-anchor portion of the line.

From the first analysis, Figures (1) and (2):

Analysis of a: ]T (NOP + SSE ) =M
3 entt

SSE, = M ,,, - M3e

a
Analysis of 2a: (NOP + SSE ) "M2 cast

.

SSE2 = M ,3, -N
e

,

From the second analysis, Figures (3) and (4):

Analysis of a: [i (NOP + SSE ) = M ,i,3 e

SSE3 = M ,3, - NOP
e

w
Analysis of 2a: (NOP + SSE ) =M,,,4 c

'

SSE =M -NOP4 cAli

Each of the calculated SSE and NOP values are plotted on the piping
evaluation diagram, Figure (5).

The moment, M, will be determined (lator) . Figures (1) through (5)
will be generated (later) .

. ,
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APPENDIX J

LBB EVALUATION OF THE PRELIMINARY DIRECT VE88EL INJECTION

The direct vessel injection line was analyzed as a 10.75-inch OD,
1.0-inch thick pipe. The material used in this evaluation is ,

discussed in Appendix E. The pipe loads are developed and
discussed 1:5 Appendix D. A piping evaluation diagram was
construct: - ':os.- the direct vessel injection cooling line using the

W cibed in Appendix E. The data for this diagram wereprocedurr >

generated t com two stability analyses. The first was for a leakage
crack length determined by pressure + Mi = (later). The stability
plots are shown in Figures (1) and (2). The second stability

analysis was for a leakage crack determined by pressure + M,)=
(later). The stability plots are shown in Figures (3) and (4 .

These two stability analyses are used to construct the piping
evaluation diagram, Figure (5).

From the first analysis, Figures (1) and (2):

Analysis of a: [2' (NOP & SSE ) = M ,i,g e

SSEi = M ,n - NOP3c

5
Analysis of 2a: (NOP + SSE) " M2 cast

SSE2"Mcast - HOP

From the second analysis, Figures (3) and (4):

Analysin of a: [2 (NOP + SSE ) = M ,3,3 e

SSE3 = M ,i, - N@e

5
Analysis of 2a: (NDP + SSE ) = M ,g4 e

SSE =M - NOP
4 cast

Each of the calculated SSE and NOP values are plotted on the piping
evaluation diagram, Figure (5). |

l
The moment, M, will be determined (later) . Figures (1) through (5)
will be generated (later).,

|
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APPENDIX K

8 AMPLE ABME CLASS 1 PIPING ANALYSIS

Pyrpose

This appendix summarizos the results of a sample ASME Class 1
stress analysis. The System 80+ Shutdown Cooling line in the
Reactor Building is used as the sample model. The piping included
in the model is represented in the isometric sketch shown in
Appendix C. The analysis model originates at thu hot leg nozzle
and terminates at the Reactor Building penetration. Anchors are
modelled at these locations. The model also includes additional
piping for the relief valvo discharge to the holdup volume. All
applicable design conditions, loadings, cc 'es, and regulatory
requirements are met in the analysis as defined in the System 80+
Certification Program Draft Distribution Systems Design Guide,
Reference 2.

Methoj

The piping is modelled as a three dimensional framework for
analysis. Static analysis is performed by the Direct Stiffness
Method and a simple Lumped Mass Idealization is used to determine
mode shapes and frequencies for the dynamic analysis. This piping
is analyzed using the SUPERPIPE computer program.

References and Desian Ittpuis.

1. ASME Boiler and Pressure Vessel Code, Section III,1989.

2. Draft Distribution Systems Design Guide.

3. ABB-CE Letter dated 4/21/92 to R.W. Bonsall enclosing
Preliminary Thermal Movements and SSE Seismic Anchor
Movements.

4. ABB-Impell memo dated 5/21/92 to ABB-CE, Attn: R.A.
Matzio enclosing System 80+ N-411 Spectra and SAM.

5. ABB-CE Letter dated 6/16/92 to R.W. Bonsall enclosing
Vibratory Motion at Steam Generator Nozzles Due to
Feedwater Line Break.

6. ABB-CE Letter dated 5/8/92 to R.W. Bonsall enclosing
Thermal Transient Data.

7. System 80+ Shutdown Cooling System ' Piping and
Instrumentation Diagram.

,

8. System 80+ Nuclear Island Detailed Arrangement Drawings.

__ _ - _ _ _ - _ _ _ _ _ _ _ . ._ _ ._
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Results

The following pages provide the class 1 code compliance check of
ASME code equations for the pipe as modelled. As additional design
information becomes available, it will- be included in a final
analysis. Results from the detailed analysis include pipe
displacements, forces, moments, and stresses, support / restraint
loads, and nozzle loads (anchor loads). Since the analysis is
preliminary and design information is not available for allowable
nozzle or pen <ntration loads, it is not within the scope of the
calculation to evaluate those loads.
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PAGE CS9' IMPELL CORPOR?.TitM - .-

SYSTEM: IBrt-VMnfvs S-2 & 92 9:39:32. R'7ERPIPE ..VERSICH ' 22E - 0&31/S9s
,.

'

. ADVANCED LIGHT MATER REACTOR *** X1 Z SNUB, X SNUB AT XO58
OPTIEMAL ROUTING 7 FRtWt DESI -

16" SMUTOODft COULING LINE !
>

1

i . t

' s ASME SECTION III CLASS 1 CODE COMPLIANCE SurftARY

MS-3652 CCHSIDERATItM OF DESIGN Ct9mIT1tMS
:

} NAXIMUN'RATI6 0F Ett.9 STRESS TU 1.50SM

. .

L

PUN ".A5P DCP CCFF SECTION MATERIAL STRESS3

NAME H5. MAPE ' TYPE Mare M4fE RATIS
t

RUN1 3N 24 ANTT ANTT-NOZ SA376 TP316 0.43 .'

RUN1 3R 2A STRP 165140 SA376 TP316 0.43 ;*

*
,

SINCE THE RATIN DOES NOT EEEED 1.0 THE CODE REQUIREMENTS FOR PRIMARY STRESSES ARE MET'

a

f
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'If9 ELL CORPORATIm4 FACE 863
SUPERPIPE VERSID4 - 22E 05/31/90s SYSTEM: IBM-VM/tfVS C-24-5't 9:30:32

ADVANCE 0 LIGHT MATER REACTOR m X1 Z StJUB, X 574.3 AT XOSB
CPTIm4AL ROUTING 7 FROM DESI
16" SHUT 0044 COULItG LINE

| ASME SECTIO 4 III CLASS 1 COOE COMPLIANCE Sut1ARY

tB-3653, re-3654 COGIDERATIC4 UT LEVEL A AP4D B SERVICE LIMITS
4

'
MAXINUM CU1ULATIVE USAGE FACTOR

'

RUN f45P DCP COMP SECTIG4 MATERIAL tPSAGE
NAME NU. NAME TYPE NAME NAME FACTOR

~ Ruti 1R 1 STRP RIGIO SA376 TP316 0.00
RdN1 2L 2 STRP RIGID' SA376 TP316 0.00*

i Rull 2R 2 STRP 3XTK' SA376 TP316 0.00
i ,. Pull 3L 2A ST.t? 3XTK SA376 TP316 0.00

Rull 3M ZA ANTT ANTT-NCZ SA376 TP316 0.00
Rt*41 3R 2A STRP 16S140 SA376 TP316 0.00
RtF11 4L A01A~STRP, 16S140 SA376 TP316 0.CG
Rull 4H A01A ANH AMBH SA376 TP316 0.00
Ruf1 4R A01A' BELB 16S140 SA376 TP316 0.00
Rull 5 BELS 16S140 SA376 TP316 0.00
Rtkal 6L A015 BELS 16S140 SA376 TP316 0.00
RtA41 6H A018 AMBM A>BM SA376 TP316 0.00
Rt241 6R A018 STRP 165140 SA376 TP316 0.00
Rut 1 7 STRP 16S140 SA376 TP316 0.00
Rtkil 8 STRP 16S140 SA376 TP316 0.00
Rtkil 9 STRP 16S140 SA376 TP316 0.00
pt#ti 10L. AIA STRP 16S140 SA376 TP316 0.00
RJi1 IDH A1A AHBH AMBM SA376 TP316 0.00
Rull ICR A1A BELS 165140 SA376 TP316 0.00
Rt#11 11 BELB 16S140 SA376 TP316 0.00
R'til 17L AIS BEL 8 16S140 SA376 TP316 0.00
RJ41 12H A18 A>BM AMBH SA376 TP316 0.00
5tt241 1:R A1B STRP 16S140 SA376 TP316 0.00
PLf41 13 STRP 16S140 SA376 TP316 0.00
Rt241 14 STRP 165140 SA376 TP316 0.00
Rt241 15 STRP 16$140 SA376 TP316 0.00
RUNI 16 STRP 16S140 SA376 TP316 0.00
RtRi1 17 STRP 16S140 SA376 TP316 0.00
Rt241 18 STRP 16S140 SA376 TP316 0.00
RtR(1 '19L X01A STRP 16S140 SA376 TP316 0.00
Ru(1 19H K01A ANBH AMBH SA376 TP316 0.00
RtXt1 192'X01A BELB 16S140 SA376 TP316 0.00
Rttil 20 ' BELB 16S140 SA376 TP316 0.00
ftuM1 21L X01B BELS 16S140 SA376 TP316 0.00
Rt241 21H X018 AteH AteH SA376 TP316 0.00

'

1

_ . _ _ _ _ _ _ _ _ . _ _ _ . _ _



PACE Cil
It9 ELL CCRPORATION 0-24-72 9:39:32
SUPELPIPE VERSImi 22E 05/31/90s STSTEM: IBM-VM/MVS

ADVAFCED LICHT HATER REACTOR *** X1 Z St4UB, X St4UD AT X0SB
CPTIG4AL RJUTIPC 7 FRQ1 DESI
16* SHUTDOf4 COCLItG lit 4E

s

ASME SECTID4 III CLASS 1 CODE COMPLIAFCE Sutt1ARif

FD-3653,78-3654 Cm4SIDERATIG4 CF LEVEL A AND B SERVICE LIMITS (CCNTD.)'

MAXIt1L21 CUMULATIVE t!SASE FACTCR

RUN SCP DCP CD1P SECTIG4 MATERIAL t! SAGE

NAME HU. HAME TYPE NAME NAME FACTCR

Rtt41 21R X01B STRP 16S140 SA376 TP316 0.00

Rut 1 22 STRP 16S140 SA376 TP316 0.00

Rutl 23 STRP 163140 SA376 TP316 0.00

Rut 1 24 STRP 16S140 SA376 TP316 0.00

Rutl 25 STRP 165140 SA376 TP316 0.00

Rt#41 26 STRP 16S140 SA376 TT316 0.00

RtA41 27 STRP 16S140 SA376 TP316 0.00

Rut 1 28 STRP 16S140 SA376 TP316 0.00
Pu4l 29 STRP 16S140 SA376 TP316 0.00

Rut 1 30L XOZA STRP 16S140 SA376 TP316 0.00
Ru11 ION XOZA ANDH AteH SA376 TP316 0.00

Rutl 30R XOZA BELS 16S140 SA376 TP316 0.00

RUN1 31 SELS 165140 SA376 TP316 0.00

Ruti 32L X028 BELB 163140 SA376 TP316 0.00

Ru41 32H XC2B AMBM AWM SA376 TP316 0.00

RUNI 32R X028 STRP 16S140 SA376 TP316 0.00

RUNI 33L X1 STRP 16S140 SA376 TP316 0.00

Rt241 34L X03A S1RP 16S140 SA376 TP316 0.00

Rt241 34H XO3A AH3H A>CH SA376 TP316 0.00

RtR41 34R XD3A BELB 16S140 SA376 TP316 0.00

Rutl 35 BELB 16S140 SA376 TP316 0.00

RtA41 36L XO3B BELS 16S140 SA376 TP316 0.00

Rt241 36H XO3B APBH AteH S4376 TP316 0.00

Rt241 36R XO3B STRP 163140 SA376 TP316 0.00

RtR41 37L XX1 STRP 165140 SA376 TP316 0.00

RtF41 38 STRP 165140 SA376 TP316 0.C0
Rt241 39 STRP 163140 SA376 TP316 0.00

Rt#41 40 STRP 16S140 SA376 TP316 0.00

Rull 41 STRP 16S140 SA376 TP316 0.00

Rt#41 42 STRP 16S140 SA376 TP316 0.00

Rt241. 43 STRP 16S140 SA376 TP316 0.00

Rttel 44 STRP 163140 SA376 TP316 0.00

RUN1 45 STRP 163140 SA376 TP316 0.00

Rtkil ' 46L XO4A STRP 163140 54376 TP316 0.00

Rt241 46M XO4A ANBH AteH SA376 TP316 0.00

,
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< .L ItWDEtt. CORPORATIfM PAGE 862'
- SUPERPIPE VERSION 22E 05/31/90s SYSTEM: IBM-VM/MVS S-24-52 9:39:32

i ADVANCE *J LIGHT MATER REACTOR *** XI Z 5P48, X SNUS AT XO58

|
- OPTIONAL RtRITING 7 FPOM DESI.

16" SMrJrDtR04 C00 LING LINE
p
-

.

i ' ASPE SECTION III CLASS 1 CODE COMPLIAtCE SUtetARY

. - le-3653. te-3654 CONSIDERATItM OF LEVEL A AW 8 SERVICE LIMITS (CONTD.)

! MAXIPEJPt CuttlLATIVE USAGE FACTOR'

is

RIM SOP' 'DCP- CtMP. .SECTIEM MATERIAL USAGE
: PM Ntf. HAME' TYPE MAPE NAME FACTOR

RUNI '46R XO4A' SELS 16S140 SA176 TP316 0.00'
RUN1- 47 - SELS 16S140 SA376 Tt'316 . 0.00
RUN1 .48L- X048 SELS 165140 SA376 TP316- 0.00
RLM1 5 48M XO48 - AteM A8eM SA376 TP316- 0.0J
RtM1 - 48R.X048 STRP 165140- SA376 TPL16 0.00-
RtM1 -49L- X2 STRP 165140 SA376 TP316 0.00'

4' RUN1- 50L- 1(054 'STRP ;16S140 - 54376 TP316 0.00
RUnf1 50M 'XDSA AleN ApeM . SA376 TP316 0.00

-IttM1' 51 i
~ SELS 16S140 SA376 TP316 0.00-RUN1 -SOR MO5A,

SELS- 165140' S4376 TP316- 0.00
'RUN1' 5EL- XO58' SELS 165140 SA376 TP316 0.00

RUN1 52M 0XO58 'A8eM AfeM .-SA376 TP316 0.00
i" ItUNI 52R, XO58 STRP - 16SEO: SA376 TP316 0.00

itLM1 ' 53L - 3. STRP 16S140 SA376 TP316 0.00
s

.-
'

' RLM1 -53M 3 ANTT- AMTT-VLV SA376 TP316 0.00
1- RtM1 55M 5 -ANTT ANTT-YLV SA376 TP316 J 0.00 -

RUN1 554 - - 5 STRP?'16$140 ' SA376 TP316 0.00
RUN1. 56L .A04ALSTRP- 165140 SA376 TP316 0.00
ptM1 56M -!A04A, ADeM AseM SA376 TP316 0.00
RtM1 56R L A04A x- lipELS '16S140 SAI76 TP316 .0.00
RUN1 57 ^SELS' 165140' SA376 TP316 0.00-
RtM1 SSL A048 SELS- 165140~ SA376 TP316 3.00
RLN1 5-94 . A048 A8eM A8SM SA376 TP316 0.00

' RLM1 SM A048 .STRP '16S140 SA376 TP316 0.00
RUN1 5 11. 6- STRP 16S140 'SA376 TP316 0.00

|
RUN1 59M 6 ANTT AMTT-VLV SA376 TP316. 0.00

;-
i ' SINCE THE USAGE FACTOR DOES HUT EXCEED 1.0 THE CODE REGUIREfftCS FOR SECONDARY AND PEAK STRESSES ARE HET

1
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IMPELL CCRPCRATID4 PACE 863
SUPERPIPE VER$10N 22E' 05/31/90s SYSTErf IBit-Vtt/MVS 8-24-12 9:39:32

ADVAPCED LIGHT HATER REACTCR *** XI Z DM, X 92 AT XO53
CPTIG4AL ROUTIPE 7 FROM DESI
16" SHtJTDclt{ COULItG LINE

.

ASME SECTImf III CLASS 1 CCDE CG1PLIAFCE Surt1ARY

PB-3156.1 COGIDERATIW4 CF LEVEL D SERVICE CacITING - PIRMISSIBLE PRESSURE

MAXI:1UM RATIO OF LEVEL D PCESSURE TO EQ. 3 ALLCHABLE PRESSURE t RATIO CF 2.00 IS ACCEPTABLE)

RUN SCP DCP CGiP SECTICI PRES 9'RE
NAf1E NO. NAttE TYPE NAME RATIG

RUN1 3R 2A STRP 16S140 0.89

SINCE THE RATIC DCES NOT EXCEED 2.00 THE CCDE REQUIREMEPUS FCR STRP, CRVP AFC BELS COMPO4ENTS (ACER ItgERNAL PRESSURE ARE ttET

fB-3156.2 CGGIDERATIG4 OF LEVEL D SERVICE CONDITI3G - ANALYSIS OF PIPItc CGkRJENTS

I
MAXIMUM RATIO OF EQ.9 STRESS TG 3.00SM

I Rt24 SOP DCP CO*D SECTIO 4 MATERIAL STRESS
NAME H5. NAME TYPE NAME NAME RATIO

Rutil 4R A01A BELB 16S140 SA376 TP316 0.42

SINCE THE RATIS DOES NOT EXCEED 1.0 THE CODE REQtJIREMENTS FOR PRIMARY STRESSES ARE NET
|

|

|

'
.

_ _ _ _ _ _ _ _ _ . . _
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APPENDIX L

SAMPLE ABME CLASS 2/3 PIPING ANALYSIS

Purpose

a sample ASME Class 2/3This appendix summarizes the results of
stress analysis which includes a postulated pipe break analysis.
The System 80+ Feedwater economizer line in the Reactor Building is
used as the sample model. The piping included in the model is
represented in the isometric sketch shown on the following page.
The analysis model originates at the Steam Generator nozzles and
terminates at the Mai1 Steam Valve House exterior vall. Anchors
dre modelled at these locations. All applicable design Conditions,
loadings, codes, and regulatory requirements are met in the
analysis as defined in the System 80+ Certification Program Draft
Distribution Systems Design Guide, Reference 2.

Method

The piping is modelled as a three dimensional framework for
analysis. Static analysis is performed by the Direct Stiffness
Method and a simple Lumped Mass Idealization is used to determine
mode shapes and frequenmies for the dynamic analysis. This piping
is analyzed using the SUPERPIPE computer program.

References and Desic7n Inguts

1. ASME Boiler and Pressure Vessel Code, Section III, 1989.

2. Draf Distribution Systems Design Guide.

3. ABD-CE Letter dated 4/21/92 to R.W. Bonsall enclosing
Preliminary Thermal Movements and SSE Seismic Anchor
Movements.

4. ABB-Impell memo dated 5/21/92 to ABB-CE, Attn: R.A.
Matzie enclosing System 80+ N-411 Spectra and SAM.

5. ABB-CE Letter dated 6/16/92 to R.W. Bonsall enclosing!

Vibratory Motion at Steam Generator Nozzles Due toi

Feedwater Line Break.

6.- System 80+ Feedwater-System Flow Diagram.

7. System 80+ Nuclear Island Detailed Arrangement Drawings.

8. CESSAR Design Certification, Chapter 3.6.

i
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$

j

:
f

} Results
s

The following pages provide the Class 2/3 code compliance cliock of
i ASME code equations for the pipe as modelled. The postulated pipe
i break analysis results are also included, which provide the bases
i for design of possible jet shields and pipe whip restraints.
I CESSAR-DC Chapter 3.6 and the Distribution Systems Design Guide,
j Section 7.1.8 provide the criteria for protection against dynamic
: effects associated with the postulated rupture of piping. As

additional design information becomes available, it will be
j included in a final analysis.

Results from the detailed analysis include pipe displacements,-

forces, moments, and stresses, support / restraint loads, ana nozzle
j loads (anchor loads) . Since the analysis is preliminary and design

information is not available for allowable nozzle or penetration.;~

loads, it is not within the scope of the calculation to evaluate
; those loads.
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'IrrELL CORPOR*. TION < PAGE 526'

- $UPERPIPE VERSIt24 22E ES/31/903 SYSTEM: IBM- N .= O-26-92 19:17:44

' A88 COPSUSTION ENGIEERING
SYSTEM 80+
PRELIMINARY FEEDNATER ANAL 1rSIS
DUKE ENGINEERING & SkRVICES, INC.

ASE SECTION III CLASS 2/3 CODE COMPb ueCE StM1ARY (CWTD. ) *

NORMAL ILEVEL Al

TEMPE".JLTURE DISTRIBUTION: TEFF PRESSURE DISTRIBUTION: PRES

LOAD CASES SPECIFIED-
MA PB P1C SAM PC

NT-1

MAXIMJM STRESS RATIS OF EquATItR4 8 TO 1.0SH

SDP DCP- COMP COMP SECTION MATERIAL SIF ALLON. COMPUTED STRESS
' NO. NAME,' NAE . TYPE NAME NAME STRESS STRESS- RATIS

45L 122 -BRED 28X24 SA106 8 2.000 22500.00 13369.01 0.594

UPSET ILEVEL 83

TEMPEF.ATURE DISTRIBUTION: Terr PRESSURE DISTRIBUTI m PRES

~ LOAD CASES SPECIFIED

NT-1 EG-9 . f1c -
SArt MDMA PS
SAMS

MAXIMurt STRESS RATI6 0F EQUATION 9 T51.2SH

SOP DCP - CtR1P COMP ' SECTItfi MATERIAL SIF ALLtst. CmPUTED STRESS
NU. NAE . NAE TYPE MARE - MAN STRESS STRESS RATIS

55 - AB01' STEE 24X20 SA106 8 1.468 26999.98 20623.55 0.764

:

.

b

'#

I

f
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IMPELL CORPORATION PAGE 527
SUPEL. PIPE YERSION 22E 03/31/903 SYSTEM: IBM-VM/MVS G-24 ',2 19:17:44

ABB CG13USTIO4 EPCINEERIFC
SYS7M 80e
PREu MINARY FEE 0 HATER ANALYSIS
DUKJ EPGINEERIts & SERVICES, It+C.

ASME SECTION III CLASS 2/3 CCDE COMPLIANCE SUttiARY tC0tfTD.I

FAULTED ILEVEL D)

' TEMPERATURE DISTRIBUTIOt4: TEMP PRESSURE DISTRIBUTIct4: PRES

LCAD CASES SPECIFIED
MA tB F1C SAtf MD
HT-I EQ9F

MAXIMUM STPESS RATIO OF FQUATION 9F TO 2.4SH

SCP DCP COMP 00MP SECTImi MATERIAL SIF ALLCH. COMPUTED STRESS
74 0 . NAME NAtZ TYPE NAME NAME STRESS STRESS RATIO

55 ABol BTEE 24X20 SA106 B 1.488 45000.00 34750.91 0.772

SECO4DARY fLEVEL A 8 B1

TEMPET.ATURE DISTRIBUTIO:4 TEMP PRESSURE DISTRIBUTION: F FACTOR: 1.000

LCAD CASES SPECIFIED
MA is MC SAM MD

TH-1

MAXIMUM STRESS RATIS OF EQUATION 10 TU 1.CSA

SCP DCP COMP COMP SECTION MATERIAL SIF ALLOM. COMPUTED STRISS
tc. HAME NAME TYPE NAME NAME STRESS STRESS RATIU

I62 A05A BELB 24380 SA106 8 1.853 22500.00 20888.55 0.928

-

1
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l iIMPELL CORPORATItM - -
G5/31/905 SYSTEM: 19M-VM/tfv5 6-26-92 10:17:44 !

- PAGE 5% .-

'| LSUPERPIPE VERSION C2E
?^
1- r

A88 Cem USTION ENGINEERING
SYSTEM 80+ . '

IT PRELIMINARY FEE 309TER ANALYSIS
| DLEE ENGDEERING & SERVICES, INC.
7

6 ~!CLASS 2 BREAK LetATIONS, CNECK 'iYPE CIBL
|
f

CHECKING kEGICH IteICATOR = t ALL CLASS 2 RtMSI I
t

OUTPUT DETAIL IteICATOR = DETL (DETAILED PRINTUUT) !r

' CtRT1ENTARY IfeICATSIt . * 'iN5 CSf1ENTARYI
I

. LOAD CASE. INDICATOR = (RE-USE PREVIOUS CASES) L

PRESSURE DISTRIBUTItM INDICATOR = tRE-USE PREVIOUS DISTRIBUTItMS)
'r
t

i

TEP1PERATURE DISTRIBUTIEM INDICATOR = (RE-USE PREVIOUS DISTRIBUTIONSI
"

.

SECTION MUDULUS INDICATOR = EXTF iAT EXTREPTE FIBFR) ,

PRES $URE TERPt INDICATOR = D/4T' .(USE PD/4T) i
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SAMPLE HVAC DUCTWORK ANALYSIS
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APPENDIX M

SAMPLE HVAC DUCTWORK ANALYSI8

Purpose

This appendix reports the results of the stress analysis of a
sample section of System 80+ Annulus Ventilation ductwork. The
analysis determines support / restraint (S/R) locations, S/R loads
(ini ading seisnic), and provides a seismic qualification of the
dactwork. The ductwork included in the model is represented in the
sketch that follows. All applicable design conditions, loadings,
codes, and regulatory requirements are defined in the System 80+
Certification Program Draft Distribution Systems Design Guide,
Reference 1.

H_etho_d

The ductwork is modelled as a three dimensional framework for
analysis. The conservative static coefficient method is used to
preclude determination of the system natural frequency. Instead,
the system response is assumed to be the peak of the required
response spectra. A 5% damped response spectra is utilized. This
response is then multiplied by a static coefficient of 1.5, which
takes into account the offects of both multifrequency excitation
and multimode response. Having determined the peak response
accelerations, the S/R loadings are determined as follows:

1. Determination of scismic coefficients, S and Ssst ogg .

2. Layout of support / restraints (see attached sketch).

3. Seismic qualification of ductwork spans.

4. Calculation of support /testraint loads (normal, upset,
emergency, and faulted).

References and Desian Inputs

'

1. Draft Distribution Systems Design Guide.

2. ABB-Impell Letter dated 6/10/92 - to DE&S, Attn: S.R.
McDowell enclosing Systew. 80+ Node 169 2% and 5% Spectra
Preliminary Model.,

3. System 80+ Annulus ventilation System Air Flow Diagram.

4. System 80+ Nuclear Island Detailed Arrangement Drawings.
f

5. ANSI /ANS N690-1984, Nuclear Facilities-Steel Safety-
Related Structures for Design Fabrication and Erection.
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Results of the analysis are shown below.

1. Figure

L 40' ..
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2. Static coefficients

S3se = 5.55
S nc = 2. 5o

3. Support / restraint layout - See figure above
4. Seismic duct qualification

Allowable stress = 16600 psia.

b. Stress results

Condit Lo2D Max. Stress Allow. Stress

Service Level A 281 psi 16,600 psi

Service Level B 2262 psi 16,600 psi

Service Level C 4679 psi 16,600 psi x 1.6

Service Level D Qualified by 16,600 pai x 1.7
inspection

_ _-- - - - -
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5. Support / restraint loads (normal,-upset, emergency, and
; faulted) - See table below for Support No. 3.
;
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ISAMPLE CABLE TRAY ANALYSIS
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APPENDIX N

BAMPLE CABLE TRAY ANALYSIS

Purpogo

This appendix reports the results of the stress analysis of a
sample section of System 80+ cable tray. The analysis determines
support / restraint (S/R) locations, S/R loads (including seismic),
and provides a seismic qualification of the cable tray. The cable
tray included in the model is represented in the sketch that
follows. All applicable design conditions, loadings, codes, and
regulatory requirements are defined in the System 80+ Certification
Program Draft Distribution Sy:tems Design Guide, Reference 1.

liethod

The cable tray is modelled as a three dimensional framework for
analysis. The conservative static coefficient method is used to
preclude determination of the system natural frequency. Instead,
the system response is assumed to be the peak of the required
response spectra. A 5% damped response spectra is utilized. This
response is then multiplied by a static coefficient of 1.5, which
takes into account the effects of both multifrequency excitation
and multimode response. Having determined the peak response
accelerations, the S/R loadings are determined as follows:

1. Determination of seismic coefficients, S and S33g ogg .

2. Layout of support / restraints (see attached sketch).

3. Seismic qualification of cable tray spans.

4. Calculation of support / restraint loads (normal, upset,
emergency, and faulted).

.
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! Results
!

-Results of the analysis are shown below.
,
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j 2. Static coefficients
|
; Sua = 1.575*
.

S an = 0.7 09: o
i

3. Support / restraint layout - See figure abovei

:
j 4. Seismic cable tray qualification
.

; a. Allowable stress = 36000 psi
.

'. b. Stress results1

!,-
i-

{- Condition . Max. Stress- Allow. Stressa

J1

Service' Level A 4,248 psi- 36,000 psi-

} Service Level B 16,964 psi 36,000 psi

-Service Level C '32,496 psi - 36,000 psi x 1.6
~ "

.

.

i

Service Level D Qualified by 36,000 psi'x 1.7,

!. inspection
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5.. -Support /res'traint loads ' (normal, upset, emergency, and
faulted) - See table below for Support No.-3.-

v= -

.

hWb$$5b h bk0b$ $ h?b$$$$5b$505$ h$$ $ h$$h W &
imsGE4WidM U m a a rsai e F428!ieramWo. mow-

F,Normalk+nwc.LoadL 0 lb 400 lb 0 lb

dh$$nwort19:hEisd ~'

'

NSMEsM setke:
et aa.n c ' y> > v p .~ : .,

y$UM$;. @. :>;..w!6EilifkEd, i 1.283.6 lb 683.6 lb 886.25 lbdf
d;iDa&d%
$Q$%Oi'|%gtMRWWi|idBhf%;r
ewswwwwwuawx

p%%Qy#s%W$"t%p$s%;
ergency Load 630 lb 1030 lb 1968.75 lb

hztWA $$6MR@ i - 230 1b
puva'ltediloadW5.w~ns u.c m - w
AFau same as same as - same as'

.i emergency:l'oad emergency _ load. emergency load
-
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