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August 31, 1992
LD=-92~-095

Docket No. 52-002

Docunment Control Desk

U.S8. Nuclear Regulatory
Washingten, DC I 555

Subject: System 80+™ Distribution Systems Design Detail
Reference: ABB-CE Letter LD-92-038, CESSAR-DC

Submittal
Schedule Update, March 25,

Dear Sir:

Based on meetings held with your staff on Nov'mber 26,
and February 26, 1992, ABB-CE committed (Reference)
providing a greater leve' of detail for the design of System
80+ distribution systems (piping, HVAC duc work, and
electrical cable trays). This information is provided by
Enclosures I, II, and III.
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Enclosure I is an engineering report containing sample analyses

for piping, HVAC duct work, electrical cable tray and pipe
break and LBB evaluations for preliminary designs of piping
systems. Enclosure II is a sample System 80+ piping analysis
specification, to which the samrie piping analyces of Enclosure
I is compared. Enclosure Iil consists of piping Design
Acceptance Criteria along with supporting documentation, namely
the piping portions of the previously~transmitted draft
Distributiorn Systems Design Guide and preliminary/sampls piping
analyses of the Enclosure I report.

The Design Acceptance Criteria will be resubmitted in a
modified form when ABB~CE provides the complete S\

u)'Stem SC+
ITAAC .ackage. This wi'l allow us to take into account NRC

comme on *he pilot ITAAC pac' .ge submitted August 10, 1992.

The .53 evaluations fc¢r thne main cnolant
line are complete and are presented in
The LBB methodology for the surge line,

loop and main steam
Enclosures I and III.
shutdown <coo0ling line
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ABSTRACT

This report provides det .led 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
detailed preliminary piping routing and design. This report is
intended to provide additional level of detail regarding
distribution systems ip order to demonstrate that the final
distribution system designs will be in compliance with design
acceptance criteria.
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PURPOSE

The purpose of this report is to provide detailed information
pertaining tuv 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.

SCOPE

Detailed preliminary analyses ana LBB evaluations of all System 80+
piping systems incorporating LBB are presented. Sample analyses
and results for ASME Class 1 and Class 2/3 piping systems,
postulated pipe breaks, HVAC ductwork and electrical cable trays
are presented.

BACKGROUND

Following submittal of CESSAR-DC, th~ the NRC staff 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 particularly necessary for
leak-pefore-break (LBB) evaluations, which the stLaff was reguired
by GDC-4 to review on a case-by-case basis.

Following initial review and comment of the CESSAR-DC submittal,
meetings between the NRC staff and ABB-CE were held November 26,
1991 and February 26, 1992 tc discuss level of detail for pip..ag
gesign and the use of design acceptance criteria (DAC). The
meetings resulted in a committment by ABB-CE to provide the

following additiunal level of detail to support the System 80+
certification effort:

© A Distribution Systems Design Guide.

o Design Acceptance Critaria (DAC) for piping design.

o Preliminary detailed routing, design and LBB evaluation of
each System 80+ piping system incorporating LBB.

(&) A sample piping analysis specification for ASME Class 1 ana
Class 2/3 piping systems.

o Sample analyses demonstrating compliance with the guidelines
of the design guide for ASME Class 1 and 2/3 piping, HVAC
ductwork and electrical cable tray.

0o A sample postulated pipe br2ak analysis.

This report contains the preliminary detailed routing and design
and LBB evaluations of the piping systems incorporating LBB and the









Main Steam Line (MSL)

Therma)l and seisunic interface movements 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 Cooling Line (S8C)

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
-3 Gravity, thermal and seismic analyses resul.s are also
presented in Appendix C. LBB evaluatinn is not performed beyond
the s-cond normally closed valve of the shutdown cooling line,
beca'.se that portion of the line is not pressurized and pipe breaks
ars. not reguired to be postulated there. The LBB evaluation of the
fsuutdown cooling line is presented in Appendix I.

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
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.

SAMPLE CALCULATIONS

SAMPLE ASME CLASS 1 PIPING ANALYSIS

For a selectasd Class 1 piping system, the results of a full piping
analysis is presented in Appendix K, including analyses due to
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grav ity and thermal loads, seismic excitations and vibratory motion
due to a pipe break in another piping system. Tne Class 1 piping
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 des.gn aie used
as input to this analysis. Demonstration of conpliance ol
analytical results to sample analysis specification is presented.
Sample analysis specifications for the Class 1 piping system are
provided in a separate document.

SAMPLE ASME CLASS 2/3 PIP.LNG ANALYSIS AND SAMPLE PIPE BREAK
ANALYSIS

For a selected Class 2/2 piping system, the .i.sults of a full
piping analysis is presented in Appendix L, including analyses due
to gravity and thermal Jloads, 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 respons<e
spectra at the st2am generator nozzle and reactor building supports
and anchors are established from System 80+ analyses of the RCS and
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 _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 mitigutes the
dynamic effects of postulated pipe breaks for piping svstems where
LBB is not incorporated, a sawple pipe break analysis for pipa
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
presented in Appendix .

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 inputs

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



SAMPLE CABLE TRAY ANALYSIS

A sample routing of electrical cable tray, est blished using
guidelines of the Distribution Systems Design Guide, is presented
in Appendix N. Results of the sample gravity and seismic analyses
are alsc presented in Appendix N. Appropriate thermal and seismic

inpute to the analysis from System 80+ containment design analyses
are utilized.
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APPENDIX A

SURGE LINE - PRELIMINARY ROUTING AND LOADS ANALYBIS

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.




References and Design Inputs
ASME Boiler and Pressure Vessel Code, Sectior III, 1989.

Results

Draft Distribution Systems Design Guide.

ABB-CE Letter dated 4/21/%2 to R.W. Bonsall enclosing
Preliminary Thermal Movements and SSE Seismic Anchor
Movements.

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

R.A.

System 80+ Nuclear Island Detailed Arrangement Drawings.

System 80+ Reactor Coolant and

Instrumentation Diagram.

System Piping

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

10.

11.

12'

Gravity - Fluid-filled

Thermal Expansion - Uniform Temperature

Thermal Expansion - Stratified Flow (653°F top,
293°F bottom)

Thermal Expansion - Stratified Flow (480°F top,
120°F bottom)

Thermal Expansion -~ Stratified Flow (653°F top,

621°F bottom)
Gravity + Thermal - Uniform (1+2)
Gravity + Thermal - Stratified (1+3)
Gravity + Thermal - Stratified (1+4)
Gravity + Thermal - Stratified (1+5)

Seismic Inertia - SSE

Seismic Anchor Movement - SSE

Seismic Inertia + Seismic Anchor Movement
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IMPL'LL COTPORATION PRGE 103
SUPERPIPE VERSION 22F 05/31/90 ; SYSTEM: ABR COMBUSTION ENGINEERING - HP/APOLLC DOMAIN/OS 23-JuN-92 16:031:26

S80+ SURGE LINE CWT/THER/SEIS FOR LBE (1bb2}

LialD CASE NO. 1 [(GRA1l), FORCES AND MOMENTS IN LOCAL COORDINATES

i
!
f
5
RUN SoP DCP AXIAL ¥ z xx YY 22 A
GROUP MME NAME FORCE FORCE FORCE MOMENT MOMENT MOMENT !
{L8) {LB] {LB) {(LB.IN} {LB.IN] {LB. TN}
PRN1
1 3 2139.85 34.52 12.53 418022 ~5449.33  -53847.95
2L 2A $75.23 34.52 12.53 418022 -4558.51  -5630i.67
2R 22 975,23 53 -3¢.52 4180.22  -56301.68 4558 .51
3 2B -10.37 434.23 -34.%2 56940 88 3265.36 -8285 59
W -15.08 ~488 .28 -34.52 5694..88 1606.52 ~-6987 .08
5L 3A -19.89 -1410.79 -34.52 56940 .88 -53.28 38636.10 n
R 3A 4.12 -81.37 -319%.6% 5694098 38635.85 -149.00 |
6L 3B 49.34¢ 1.29 -2682 .94 14001.905 430515 £€37.89
68 3B 48.34 2652.81 -12.53 14001 .05 -675.44 4308.72 5
+ 41.64 1365.21 -12.53 14901 .65 -1515.99 -130422.77 :
8 34.93 77.61 -12.53 14001.65 -2356.55 -1788¢1.20 |
5 28.22 -1310.90 -12.53 14601 -3197.10 -140831.8% :
10t 6A 21.51 -2497.62 -12.53 14003 .05 -4037.66 -16508.04 |
10R  6A 21.51 J.49 2497.65 4001.05  -16486.76 4123.67 L
1iL 68 -3.32 12.68 3049.4%  -33254.70 §3643.72 3727.65 .
11R 6B -20.46 2461.76 34.52 -33285.71 ~-4015.36 6386235 ]
12L 60 -18.66 23:1.35 34.52 -33285.71 ~3773.63 47097.1%
13r 60 25.75 2327.%8 34.52 -33351.66  -3137.79  47097.1% N
13 11.;i 1007.57 34.52 -33351.66 -764.26 -675 c.ss
14 10.76 -212.71 34.52 -33351.66 1609.28 -91406.4 !
15 3.26 -1632.71 34.52 -33351.56 31982.81  -24531. 33 g
16L 61 -4.24 -2952.72 34.52 -33351.88 635€.36 133095.97
18R €1 25.15 2410 97 -24.23 -33354.45% 6341.51 133095.%7 !
17 20.17 1458.95 -24.23 -33354.49 $139.83 37150.53
8L  7a 15.1% 506.92 -24.23 -23354.4% 3938.1¢4 -11588.58 ]
18R 7A 1;.1: ~25.34 -506.86 -33354.57 -11597.13 =3912.18 y
9L 7B 27.22 2.7 ~235.44 -13428.51 -36509.41 -366%.72 |
13R 72 27.23 235.42 <8.27 -12423.51 31591.36  -36517.20
200 71 31.35 ~888. -8.27 ~-13428.51 31106.95  -17394.90
200 T 158.08 -88%.37 128.45 -13428.51 3105.95  -17394.90
2iL  B8A 153.26 -1811.01 128.45 <13428.51 9275.02 47417.56
21R  8A 169.57 -135.31 1328.21 -13428.51 -47485.23 $027.%9
22L 8B 12z.52 166 823 785.37 2844315 £552.44 8409.91
22R 8B 132.52 786.23 -152.73 28442 .15 343%.02 -5548.40 i
23L 81Aa 128.60 LY -162.73 20443.15 2010.25 -21626.48
23R B1A 128.60 162.58 28.55 28443 .15 216315.21 2i21.53
24L B1B -165.18 125.80 -534.29 -17243.4% 24072 .03 -3119.21
Z4R B81B -165.38 -513.64 ~128.45  -17243.46 ~2994.84 -24087.91
25L  9A -169.31 -1273.93 ~-128.45  -1724).46 -8081.45 11305.22
258 9A -139.3; 1273.93 128.45 -17243.46 8081.45 -11305.22
2€L 9B -18158. -152.73 128.45 -10470.61 -14889.37  -36048.4)

B e T e s o L
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IMPELL CORPORATION
SUPERPIPE VERSION 22E 05/31/90 ; SYSTEM: ASB COMBUSTION ENGINEERING - HP/APOLLO DOMAIN/OS

LOAD CASE NO.

RUN  SOP
GROUP MMB

PRN1
{CONTD. )

26R
27

28

880+ SURGE LINE DWT/THER/SEIS FOR LBB

1 (GRA1:,

DCp
NAME

9B
10

1bw2)

FORCES AND MOMENTS IN LOCAL COCRDINATES (CONTD.)

AXIAL
FORCE
{LE)

~-18i5.87
-2582.57
-3349.27

(LR)

XX
{LB. INj

-10470.61
-10470.82
- 0470.61

M
{LB.IN}

~-36018.47
-27796.64
~-1957¢.79

2

MOMENT
{LB.IN)

~14961.72
-139%1.97
-13026.23

PAGE 104
23-JUN-92 16:01:2%
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! IMPELL CORPORATION ; PAGE 108
* SUPERPIPE VERSION 22 05/31/30 ; SYSTEM: ABS COMBUSTION ENGINEERING - MP/APOLLO DOMAIN/OS 23-JUN-92  16:01:26

S80+ SURSE LINE DWT/THER/SEIS FOR LBB (1bbZ)

? LOAD CASE NO. 2 (THMN), FORCES AND MOMENTS IN LOCAL COORDINATES
: RUN  sOP pep AXIAL b 4 Z XX ¥Y iz
: CROUP MMB NAME FORCE FORCE FORCE MOMENT MOMENT MOMENT
. (LB} {LB} (Le) {LB.IN) (LB.IN) (LR IN}
i PRNI
1 1 i 516.14 7067.10 3998.82 1059415.25 -364584.84 574455 00
' L 2a S516.14 7067.10 3998.82 1059415.25 -43870.22 7720.37
) 2R 2A 516.14 3998.82 ~7067.10 1059415.38 7748.3% 4387¢.22
' 3L 2B -3996.07 53€.98 =1967.10 140572.86 915914.75 -47770.0% . i
iR 28 -3996.07 $36.98 -T067.10 140573 .84 15914.75 -47770.09 i
| 4 -3996.07 536.98 -7067.1C 140573.84  532792¢.75 -76880.87 i
5L -3996.07 $36.98 -7067.1¢  140573.84 149665 .36 -105991.76
I SR 3A -3926.07 -7069.80 -500.15 140573.84 -106759.99 -149111.17
6L 23 7069.69 ~3996.26 -500.15 116931.37 130413.10 75627.72
E 6R 3B 7069.59 479.32 -3996.82 216231.37 ~-74946.98 130895.51 :
7069.69 479.32 -3998.82 116331.37 -377528.28 94536.53 |
! 8 7069.69 479.32 -3996.82 116931.37 -6301i0.88 56267.3%9 i
3 7065.63 479.32 -3998.82 116931.35 -98269).44 21998.26 i
0L &i 7063.69 479.32 -3998.82 116931.37 -1285277.25 -14271.02 :
i0R & 7069.6% -4001.26 -4SB .45  116931.37 -7570.03 1285334.25 s
11 6w 4001.45 7069.58 -458.4% 16584 .09 107620.01 1223020.00 !
11R 83 995 .54 69.63 7067.10 319638.52 -1221916.62 111985.74 .
12L 60 591.54 69.56% 7087 .10 39638 .52 -11660L9.25 109489.37 f
12 60 4001 .68 453.42 7087.10 17379.35 -1166631.25 109485.37 l
13 4001 .68 4%3.42 7067.10 17379.35 -618427.62 71213.98 ,
14 4001 .68 433.42 7067 .12 17379.35 -70219.83 32938.43
1s 4001 .68 493.42 7067.10 17.°9.35 477988.90% =5337.13 ‘
161 €1 4001.68 493.42 7067.10 17579.35 1026197.75 -43612.81 i
168 61 40031 .45 495.20 -5139.7% 16922.4€ 103‘205 44 -43612.81 I
17 4001.46 495.20 -5139.75 16922.46 738649.56 -71317.%1 !
18L  7A 4001.46 495.20 =5139.7% 16922.46  451092.(5 -990213.11
18R 7a 4001.45 ~5140.85 -484.05% 16912.94 ~100065.6L -450876.19 i
1% 78 6464.58 -805.75 -484.09 €5552.77 -85708.21 -400851.63
19R 7B 5464 . 482.3% -806.:5 85552.77 400709.6% °G 562.30
20, M 6464. 482.36 - .78 ®5582.77 147414 88 431.88
2R 71 6278.69 483.323 -992.68 85552.77 347414.88 -!01 1.88
2L 8& 6278.69 483.33 ~-992.6¢ 85552.77 2936435.78 -124609.6%
21R BA 6278.69 990.17 488.45 A5852.77  123091.30 294289 .5¢
22L 88 -990.90 6278.71 488.45 -°. - 18.83 95475.21  146666.86
22 BB ~990.00 521.26 ~6276.08 .»>.w08.84 147161.%1 -94708.27
23L 81A -9%0.00 g%%.l‘ -6276.98 -133008.8¢4 -132595.50 -117943.84
23R BlAa ~99¢.0 6273.30 $33.67 -133008.8) 118627.312 -131984.55
24L 81 6273.3 -929.. SL3.67 -129875.11 -121760.52 ~229285.58
24r 81 ~-6273.33 548.55 992.68 -129875.i3 -239511.30 120523.38
y 5L Sk -6373.3 548.55 992.58 -129875.13 -195558.86 96014.29
3 25R  9A -6273.3 -548.55 -9%2.68 -129875.13 195558.66 -96014.29

|
R
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PAGE 114

SUPERPIPE VERSION 22 05/31/90 ; SYSTEM: ABB COMBUSTICH ENGCINEERING - HP/APOLLO DOMAIN/OS 23-JUR-92

S804+ SURGE LINE DWT/THER, SEIS FOR LBR ({1bbl)

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

RUN SOP DCP AXIAL ¥ 4 X Yy
GROUP MMB NAME FORCE FORCE FORCE MOMENT MOMENT
LB} {LB) tLB) {LB.IN] (LB.IN)
PRN1
[CONTD. }
26L 9B 1676.80 ~<10120.60 8384.76 -591997.56 -23415%52.28
26R 9B 1676.8¢ -1355.71 13056.98 -619211.25 -1898921.62
27 1676.50 -12%85.7% 13056.98 -619271.19 -1310634.12
28 0 1676.80 -1255.71 13056.98 -519211.25 -722342.06

ZZ

(L8.1

-235906€ .
1564758.
1621333,
1677910.

Nj

16:01:26
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SUPERFIPE VERSION 22 05/31/90 ; SYSTEM: ABB COMBUSTION eNGINEERING - HP/APOLLO DOMAIN/OS

LOAD CASE NO.

RUN

GrROUP

PRNL

S0P
MMB

12R

Fb e et el ek s e
eRRTRRne

puss
nrnrg

§89+ SURGE LINE DWT/THER/SEIS FOR L3P

4 (STRL},

DCP
KAME

{1bb2}

FORCES AND MOMENTS IN LOCAL COORDINATES

AXIAL
FORCE
(1.8}

LI
PR Bk e e et et B ek B et ped et e e e

e L ) A L L L L

DDA N 2 bt 1 e 4t DD D
RS R e
Aad Ll bt L 0 D 0D 30 M T e

b\_nuwlrmmula. el
-4
OO O O O N O e 1 o Lo L

s e

~-7869.31

4
FORCE
iLe}

2
FORCE
(LB)

1439.87

1439.87
-1838.36
-1538.36
-1538.36
-1538.3¢
-1538.36
-1538.88
-1536.88
-1439.87
-1439.87
-1439.87
~-1439.97
~1439.87
-1523.86

MOMENT
{LB.TN)

~554331.94
-954132.00
-954132.06
-1228971.37
-1228971.137
~1228971.37
-1228971.37
-1228971.37
-1229971.27
-1228971.37
1438891 .50
1445721.75
1445711.75
1436928.83
1438929.00
1438929.00
1438928.88
1438928.88
14388%6.50
1438896.50
14308896.50
1438894 .38

2345127.75
-515576.34
+515576.47

-2458379.5
~-2458379.75
-2458379.75
~2458379.75

.‘
@
~4
W
<]
~
F it pet s 484

-166024.
-266863 .66
-367703.09
-14:0281.59
-1257653.75
-352903.47
-341655.94
-363181.6)
-258734.92
-148287.8;

~176840.
72606.84¢
73247.44
87846.55
102445.76
-1865690.00

-322185.69

iz
MOMENT
(LB.INY

1059296 .00
949281.19
1469443.00
1413552.90¢0
1413532.00
1325975.13

-11587720.25
-1304968.75
~1412317.7%

375060.63

373209.5%
-1255692.63
~126708E.00
-1267088.00
-1377022.50
-1486957.50
~1596892.38
-1706827.75
-1706827.75
-178614%.25
-1865471.25

-416277.22
~-416277.22
-491181.00
£§91227.62
€08720.50
-2369285.0¢

3.00 -24310231.56
08675.50

339708.53

30867S.
5042.25
486614.90
421293.09
-4§21293.09

e e e o

R
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IMPELL CORPORATION
SUPERPIPE VERSION

PAGE 123

228 0S/31/90 ; SYSTEM: ABB CMBUSTION ENSINEERING 23-JUuN-92 16:01:26

€80+ SURGE LINE DWT/THER/SEI; FOR L8®8 {1bbB2)

- HF/APOLLD DOMAIN/OS

LOAD CASE No. 5 (S733), FoRcEs AND MOMENTS IN LOCAL COORDINATES

T P TS S ———

P —

——

RUN S0P DOP AXIAL ¥ Z XX Yy z3
GROUP MMB NAME FORCE FORCE FORCE MOMENT MOMENT MOMENT
(LB} (LB) (LB) {(LB.IN) {LB.IN) {LB.IN)

PRN1

1 1 632.49 7009.73 4002.10 10523015.37 -493644.8¢ 656482.06
2L 2A 632.49 7009.72 4002.10 10530315.37 -172709.64 94320.65
2R 2a £€32.49 4002.1 -7009.73 1053015.5¢ 94320.68 172709.64
L 2B -3998.75 653.34¢ -7009.73 52799.23 911122.38 78670.52
3R 28 ~-39%8.75 £53.34 -7009.73 $2799.22 931122.38 78670.52
4 -3998.75 653.34 ~7009.73 $2799.22 53108%.62 43293.53
5L 3a -3998.75 653.34 -7¢09.73 52799.22 151045.42 7928.42
SR 3A -3958.75 -7015.04 ~§i6.81 52759.23 7141.48 -1510684.69
6L 3B 7012.93 -3598.94 -61€.81 68.71 302%0.34 73564.14
6R 3B 7012.93 395. -4002.1¢C 5368.70 -72352.14 40668 .01
7 7012.93 595.96 -4002.10 $362.70 -375180.7~ ~4359.90
8 7012.93 595.96 -4002.10 5367 %6 -§78009.63 -49388.00
8 7012.93 595.96 -4002.10 536, §BUBIB. 44 -94416.10
10L 8A 7012.93 595.96 -4002.10 53€8 281658.562 -129444.37
10R 6A 7612.93 ~4005.15 -575.0% 5366 . ~132750.08 1284378.13
11L 68 4005.34 7012.83 =575.09 144411.50 -6296.58 1223286.25
11R 6B 39%3.26 686.07 7009.73  167159.91 -1220402.00 76.07
2L 80 3993.26 686.07 7009.7 167159 91 -1165024¢.38 -§336.65
12R 60 4005.62 609.74 7009.73 145874.00 -1168012.62 -6215.65
i3 4005.8 60%.74 7009.73  145874.00 -624256.63 -53514.45
14 24005.62 609.74 7009. 14587¢4.00 -80498.72 -100813.4)
is 4005.63 6509.74 7009.73  145874.00 463259.37 -148112.39
16L 61 4005.83 .74 7009.73  145874.00 1007019.19 -195411.5%
16R &1 40)5.38 611.53 -4574.58  145425.64 1007084.06 -195411.55
17 4080S5.35 611.32 -4974.58 145€25.64 728771.13 -229624.72
18L  7a - 4005.35 611.53 ~4974.58  145425.64  450457.25 -261837.97
18R 72 4005.34 ~-4975.9C -600.77  145416.11 -264918.72 -449884.44
19L 7B 6350.6% - . -600.77 293652.58¢ -93061 ~402251.88
15R 78 6350.6% 599.30 -687.65 293652.50 €02051.22 -93924.25
200 71 §350.69 $99.39 ~-687.65 293652.50 1356626 -133512.79
200 71 6840.9 $96.74 -197 41  2913652.50 56626 -133512.7¢0
21L  8a 6840.92 596. -197.41  293652.50  345934.72 -165832.230
2iR BA 6840.92 194.32 597.75  293652.47 164041.80 146786.69
23L 88 ~-194.14 6840.93 597.75 -176175.42 305796.81 203908.54
22R BB -194.14 633.50 ~6837.71 -176175.45 205504.56 -304726.78
23L 81 ~194.14 633.50 ~6837.71 -176175.45 -992%0. ~332965.28
23R #1A ~194.14 6834.35 668.81 -176175.42 333473.63 -97568.89
24L 818 -6834.35 -193.95 668.81 -347061.03 -162583.47 -232427.58
24R 818 -6834.35 . 197.41 -347€61.03 -233264.23 161387.81
25L %A -6834.35 667.80 197.41 -247061.03 -224444.22 131543.97
25R %A -6834.35 -667. ~197.41 -347061.06 226444.20 -13.543.97
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IMPELL CORPORATION
SUPERPIPE VERSION 22 05/31/90 ; SYSYEM: ABE COMBUSTION ENGINEERING - HP/APOLLO DOMAIN/OS

S804+ SURGE LINE DWT/THER/SEIS FOR LBR (1bb2)

PAGE

LOAD CASE NO. & (ST32), FORCES AND MOMEN.S IN LOCAL COORDINATES {CONTD. }

|

124 |
23-JUN-92 16:01:26 ‘
|

e i e e e e e b e e ey e e e G L e L S b Ll

RUN sSoP DCP AXIAL ¥ z XX Yy 2z ]
GROUP MMB NAME FORCE FORCE FORCE MOMENT MOMENT MOMENT \
{LB) {EB]) (LB} {LB.IN) {(LB.IN) (LB.IN) i

\

FRN1 \
{CONTD. ) ‘
28L 9B 632.49 -€937.71 -197.51 ~222245.36 -349906.325 20102.5%3 ‘

26R b 2:] 632.49 ~ i974.58 4695 .40 -222245.33 -233206.17 261636.02 ;

27 632.49 ~4974.58 4695.¢0 -222245.31 -21652.14 485769.44 \

28 10 £32.49 ~4974.5¢8 4695.40 -222245.32 189902.83 765901.87 3



B i e e e

TP —

IMPELL CORPORATION
SUPERPIPE VERSION

LOAD CASE NO. & (THDW),

RUN

SROUP

PRN]

SOP
MMB

LN B L W D ) e
wWeT M

WD -
o

DCP
NAME

22E 05771790 :
580+ SURCE LINE DWT/THER/SEIS FOR LBB

AXIAL
FORCE
1% )

2855.99
1491.38
1491.38
-4006_34
~4006.34
-4011.15

SYSTEM: ABB COMBUSTION ENGINEERING - HP/APOLLO DOMAIN/OS

Y

FORCE

(LB)

7101.62
7101.62
4911.35

$71.30

Z
FORCE
(LB}

(1Eb2)

FORCES AND MOMENTS IN LOCAL COORDINATES

¥X Yy
MOMENT MOMENT
{LB.IN) 1L8. 1IN}
1065595.50 -2369993.78
1083595.590 -48428.72
1082595.63 48573 .28
19751¢.713 919180.06
197534.70 9191E0.0¢
197514.70 534397.2%
197514.70 149613.08
197514.70 -68134.14
130932 42 134718.25
1)0832.42 -75622 .41
130932.42 -379044.28
130932.42 -682467.44
130932.41 -985830.50
139932.42 -1289314.88
130932.42 -24056.79
-16470.61 171463.81
6§352.81 -1225912.00
6352.81 -1169862.88
~18972.32 -1169771.13
-15972.32 -619191.88
~15972.32 -6BE10.55
=15972.32 48B1970.91
~17 T2.32  1032554.06
3 t.092 1032547.00
-16432.03 74378%.38
-16432.02  455030.79
-16441.63 -111602.77
72124.27 -102217.%3
72124.27 404301.06
72124.27  350521.84
72124.27  350521.84
72124.27 302922.81
72124.25 75626.07
~104565.69 1D106B.85
~104765.7C  155602.94
~104565.7¢ -130585.25
-104565.69 140242.92
-147118.56 -97685.91
-147118.58 -242906.14
-147118.58 -203640.11
-147118.58 203840.11

: NS S ke e P
W ST o U L L O G e e
~

3‘0"
R AR R R T IV R R R R RN
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IMPEL:{ CORPORATION
SUPERPIPE VERSION 22E 05/31/90 ; SYSTEM: ABB COMBUSTION ENGINEERING - HP/APOLLO DOMAIN/OS

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

LOAD CASE NO. & {THDW), FORCES AND
RUN S0P [DCP AXIAL
CROUP MMB NAME FORCE

{Le)
PRN1
{CONTD. )
26L sm -1299.73
26R 9B -1299.73
27 -2066.42
28 10 -2833.1)

MOMENT:
%

¥
FORCE
(LB)

~-6438.90
~5164.02
-5164.02
-5164.02

IN LOCAL COORDINATES (CONTD.)

2 EX YY
FORCE MOMENT MOMENT
(LB} {LB.IN) (LB.IN)

-B64.23 -~196640.86 -163913.16
3941.82 -186640.84 -111781.65
3541 .82 186640.83 64762.29
3941.82 -186640.84 241369.00

PAGE 129
23-JUN-92

16:01:26
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IMPELL CORPORATION
SUPERPIPE VERSION 4JE 05/31/90 ; SYSTEM: ABB COMBUSTION ZNGINEERING - H» APOLLO DOMAIN/OS

LOAD CASE NO. 7 {(sHOW),

RUN

PRN1

SOP
MMB

ON T U e Ll L B ek
mENC wremes

B g e it pd ek s e i gn
AU CIBINI b 4t D P
W we

18R
2

oce
NAME

s

P ———

580+ SURGE LINE DWT/THER/SEIS FOR LB3

AXIAL
FORCE
(LB}

401F .54
2652.02
2852.03
~2696.37
-2696.37
-2701. ll
-2705.9
~2681. 97

-10281.11
-10281.12

P T ———

Y
FORCE
{LB!}

37.9.04
3789.04
2707.41
2125 05

-‘5 .13

Z
FORCE
(LB}

2707 .41
2707.41
-3789.04
-3789.04
-378%.94
-3789 .04
-3789.04
~4866.92

| S ———

(ibb2)

FORCES AND MOMENTS IN LOCAL COORDINATES

XX

MOMENT
(LB.IN;

$78207.75
$78207.75
598053.13
-849936.06
~849836.13
-F49836.13
~849836.11
-8498136.06
~1176652.75

ot et Bt
P
O!:g»uuun4
OO WWOWn

B et hd e e o

-2523013.
-2523014.00

A T Ay — G

MOMENT
{LB.IN}

-1635363.13
~1438766.38
926104.69
5$291350.63
$293%50.7%
333096.25
136841.02
1261714.38
-$34888.69
12471.1%
-183322.44¢
-379116.81
-574911.29
7170706 .44
-1431293.63
-1158752.00
~736791.56
-708194.0¢0
~735303.38
-454424.35
~173665.84
107152.55
387971.84
388601.1€
320233.81
251866.30
~1914463.25
-381892.%4
244743.14
308532.84

2414230.00
726816.7%

-¢25980 16

9 -24’:263 45

ZZ

MOMENT
{LB.1IN)

1173961.37
893275.75

-1357851.63
~1439767.38
~1435331.00
778179.06
757208.52
~1154792.7S5
~1184493.38
-1184493. g
-1422318.50
~-1569432.50
-1625776.28
-15913%58.3%
-1551366.38
-1776247.00
~1913919.25
~247755.31
-245568.27
-382418.97
-46827¢C.789
-468270.78
~487543.81
745308 .00
714207.1%
~2410463.75

466109.09
-466109.09

PAGE 133
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IMPELL COPPORATION PAGE 1238
SUPELPIPE VERSION 228 05/31/%0 : SYSTEM: ABS COMBUSTION ENGINEERING - HP/APOLLD DOMAIN/OS 23-JuN-%2 16:01:26

580+ SURGE LINE DWT/THER/SELIS FOR LER (1%02)

LOAD CASE MO. 8 ISL0oW). FORCES AND MOMEMTS IN LOCAL COORDINATES

BN S0P DeP AXTAL v 2 %X e -:
X CROSD e e e poRcE . 5 - -
q (LB) (L8} (LB} (L3 3% {8, I L3, I8
k
| sax1
4 b § 1 479.27 1572.88 1452.43 JEI299 .34 ~1535684.13 1G055¢8.06
: L 2 S12 &6 1872.05 1453.47 362995 34 -1421708.0¢  893879.5¢
: ¥ 2 2514 .56 1355.¢ -31872.88 272518.91 935008 3% 1474001 50
; 3L 28 -1442.10 I 34 151588 -S¥He. 1 B D a3
, IR 28 -1442.19 1981.16  -1572.86 -B97i%1.13  247945.39 1405306.38
| ko 3nd L 8 SRy SEE Eams
| - s . - . - S3. 2 -4
! 5 » -i437.76  -1897.57  -4734.56 -8571931 35 1396507.0% - .
5 6L 3 1554 .79  -1430. -2191.72 -1314975.38 -378719.13 -4 -
q &8 33 1594.70 4184.21  -1452 &1 -1214970.25  34577.71 -9/8914.89
; H 1591 30 SO0 .8t 1885 41 -iiteste B -t iy it o
= - & - “-% - s L e *> F
; 3 157¢ 58 B o binhE Iganses
0L A 136787 486 2 ~1852.41 -1314979.25 -371745.75 -1432735 88 |
108 €3 1567, -1347 .35 8 -131497C.38 -1425768.28 1918438
i1 68 1444.36 1563 30 1516.62 1605536.7%5 -1133610.06 3176937.32%
e 1338 64 .38 1572 89 1412426 0% -156%:6.91 -119283%. 36
1 3L 8 1304 3885 34 137328 1ed4a6 00 -3e84d 89 -idi
ey 988, e i - -3 -
. 13 1356 33 3339.81 157508 1e03ir1 38 i sl innn-n
- 13 1255.3 1318.3 187..82 1405577.35 -146678.52 -15783€3.09
i 15 1451.85 -101.4 3572.88 1405577.13 -33857.8% -1621423.7%
' 13L 62 1484 35  -1421.48 1572.28 1408577.13 78563 20 -1573731.7%
168 &1 1473 0€ 3242.84 357,30 1498542.00  135%8.95 -1893731 73 .
: 17 1488.08 2990.81 257.70 140S542.30  92986.3% -17489%5 73 i
, 1%L A 1463.16 23875 257°78 1485543.00 10438384 -187705%'% :
, 18R  7A 1463.05 I26  .2039.37 1€08519.7% -1877287.13 -10233%.332 |
. I B 85¢.05 13132.03  -3767.9% 2331€99.2% -338695.13 -113755.47 ﬂ
. 8 78 85¢.05 1776.55 £2-33 113169300 iiasEs a5 -358938 3¢
, 71 843 17 se6’e 1279.33 213149%.00 196318.60 -£33672.13
. 08 71 §0¢2. 39 ‘8% 154 2331699.0c 186333.0F -433672.13
; 2iL B 8038, -312.78 2464524 2131€39.00 2.50 -443963.03
: 1R 8A 305¢.38  ~8415.2) a3 e6 233169935  408i€ 78 610255.6)
23L 88 841545 3051.32 .83 -487133.22 2379091.75 617130 .44
| EE 34645 fsac' 3 -Bdeles -ae7i3s.3i $3.31 -232e83 25
4 gv Fia 3:§§.§3 iﬁ::.;g 1ss§.s¢ 5333 33.1% 43510 '%5 3?352;.::
' ot oA Teere 52 30618 '%2 3ei5e33.00 -347190.0¢ 1i3see 03
. 3a 8+ 31381 It BN ne Hns ann. %+

.

B S RS ——————
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IMPELL CORPORATION PAGE 139
SUPERPIPE VERSION 228 05/31/90 ; SYSTEM: ABD COMBUSTION ENGINZERING - HP/APOLLO DOMAIN/OS AI-JON-22  16:01-2¢

580+ SURGE LINE DWI/THER/SEIS FOR LB3 [lbb2;

LoAD casE wo. 8 tsupw, FOACES AND MOMENTS IN LOCAL COORDINATES (CONTD.)

BUN  SOP DCP AXIAL ¥ 3 xx ¥ 22
GROUP MMB NAME FORCE FORCE FORCE MOMENT MOMENT MOMENT
1L8) (L8} (L8 LB IN) (LB IN} (LB. IN)
sRN:
(CONTD. ) ‘
6L 98 -376.44  -9040.0% 8404.54 -537635.06 -2315917 - .92
98 -276.44 297,70 11628.11 -2330%.97 1883761 13 18 .75
-1043.14 257.7¢  11628.11 -535056. n -13 12 14 .58
10 -180%.85 257.70  11628.11 -5350%56.87 -£959€9.00 1466835.38

L-‘-—H_—---‘.H = o S At - e e e e e e e e S S

B e e e e e e e T e o e
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IMPELL

T ———

CORPORATION
SUPERPIPE VERSION 22E 05/31/90 ; SYSTEM: ASB COMBUSTION ENGINEERING - HP/APOLLO DOMAIN/OS

580+ SURGE LINE DWT/THER/SEIS FOR LBE (lbb2;

LOAD ENO. 9 {320W), FORCES AND MOMENTS IN LOCAL COORDINATES

RUN  SOP OCP AXIAL ¥ Z A Y
GROUP MMB NAME FORCE FORCE FORCE MOMENT MOMENT
(L8 {Le: it8) LB.IN) (LB. 1)

PRN1

1 1 2972.23 7044.26 4014.63 1057195.50 -499094.19
2L ZA 1607.72 7044.2% €914.53 1057195.50 -177368.16
2R 2A 1607.72 4014.63 ~7044.3R 1057195.83 18019.00
aL 22 -4009. 1087.56 ~7042.26 1 740.10 534287.69
3R 28 -4009 .62 1087.5¢ -70644.26 109740.03 514387.69%
4 -4913.82 65.06 ~7T044.26 139740.09 532691.13
St I ~-40186.63 -757.45 ~7844.28  109740.09% 150993 .16
SR  3a -399¢.62 -7064.22 -3812.50 1097¢C .10 45777.30
6L 38 7061.28 ~3997.54 ~3269.65 1936%9.76 44595 .43

SR 3B 7061.28 3249.77 -4014.63 19365.75 -73028.
7 7054.57 196:.17 ~4014.62 19369.75 -376696.7S
§ 7047.36 §73 ~4014.63 19368.75 -620366.19
9 7041.16 -614.04 ~-4014.63 19369.73 -984035.50
100  6a 7034.8 ~1901.465 -4014.63 19369.75 -1287706.12
18R &A 70348 -4004. 1922.56 15369.75 -149236.84
11t S8 0902.02 7031.53 2465.40 1131056.87 57547 .21
il &8 3972.80 3147.63 7044.26 133874.20 -1234417.38
12L &0 3374. 3.4 7044.26  123874.20 -116875%.13
i2zz 60 4031.38 2937.02 ;341.26 1123522.33 -1171150.38
13 4023.88 1617.93 a4 112522.33 -825020.%4
14 4016.38 257, 7044.26 112522.3) - .45
15 +008.89 -1022.37 7044.26 112522.13 467242.19
16L 4001.35 -2342. 7044.26 112522.33 1013375.56
ik 81 4336.5 3022.5¢2 -4998.81 112971. 1613425.56
17 ! §025. 2079. -49%8. 1120%1.15  733%10.94
8L 7a gg” i118.45 ~-4998. 113071.1 454335.38
g2 Ta .52 ~5091.24 ~1107.64  112061.53 -276415.87
B2 gpa @ b S imee
m i gmu me G S R
21L  BA 6994.18 -1214.27 ~68.95 28022¢.0C 355207.75
21R  BA 7010.50 $9.01 1925.96 280223.97 116578.S57
22L 88 -561.862 7007.76 ;&.12 ~147732.27 311389.35
22R 8B -61.62 1419.73 - .48 -147732.30 21394).5%

22L 81A -65.54 661.21 ~7000.4¢ -347722.30 -97278.

232 81a -65.54 €996.93 697.36 -i47732.27 35%289.
241 818 -6995.73 -68.16 154.51 -364304. ~138511.44
e "3 700366 88613 §3.95 - 'S0 [333835.67
358 9A -7003.66 -a.l3 -“.g -364302.53  232535.66

46 33
-151232.8%9
73262.03
44976.7)
-134782.69

-375426.56
-453796.59
~405921.58%

-3 7.61
-118414.82

R . ———————,—

—— L ——
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IMPELL CORPORATION
SUPERPIPE VERSION 228 05/31/%0 ; SYSTEM: AB® CUMBUSTION ENGINEERING - HP/APOLLC DOMAIN/OS 23-JUN-92  16:01:2%
5§80+ SURGE LINE DWT/THER/SEIS FOR LBB

LOAD CASE NO. 9 (320w),

RUX s0P DCP
CROUP MMB NAME

PRN1
{CONTD. )
26L 3%
268 3B
27
28 10

b ke T

{1bh2)

“ome e s e

FORCES AND MOMENTS IN LOCAL COORDINATES (CONTD.)

AXIAL
FORCE
iLs)

-1183.38
-1183.3¢8
-1950.08
-:’“o

 §

FORCE
(L8)

<7000.44
-4996.81
-4998.81
~-4998.81

z
FORCE
{LB)

MOMENT
(L2. 1N}

~333715.%7
~233715.9%«¢
33718

» .93
~332718.9¢

MOMENT
(LB.1N)

PAGE 144

MOMENT
L. N

=15945.51
2 4

47:774.
S56875 63




IMPELL CORPORATION B
SUPERPIPE VERSION 22E 05/31/90 ; SYSTEM ABB COMBUSTION ENGINEERING - H~/APOLLO DOMAIN/OS 8- 7, Ja
580+ SURGE LINE DWT/THER/SEIS FOR LBE (1bb2}

LCAD CASE NO. |0 (EQSI), FCORCES AND LOMENTS IN LOCAL COORDINATES

RUN  SOP DCP AXIAL ¥ z XX YY 22
GROUP MMB NAME FORCE FORCE FORCE MOMENT MOMENT MOMENT
L8) (LB) 1L8) {L8. IN) (LB, IN) (L3, IN)

PRN1 !
1 1 1755€.03  31297.49  24976.02 1778611.1) 2363006.00 2471061.50
2L 2a 17413.60  31139.75  24466.15 1778811.13 1821226 S0 197998.06
2R 2A 17332, 'n 23164.66  30721.71 17/8811.13 797998 06 1821226.50
iL 2B 23178.28  17315.45  30721.71 900455.00 1241216.50 1599864.13
IR 28 21278.15 16990.8¢  29760.21  900435.00 1341316.50 1399864.13
4 T 21278.18  16€990.86  29760.21 900454.9¢ 175137 .06 e38e72.16
5L aa 19045.29  15143.71  27330.54 S0CiS5.00 1557091.7%  1752032.19
2 3a 17450.83 24535.36  12434.03 200453 00 379308.53 1956863.88
6L 3B 26536.94  17450.12  12434.03 ¢02343.56 £33945.81 1773333.13
6r 3B ~1312.03 $788.40  15670.02 403343.56 1771264.88 B838316.00
7 17143..2 6731.66  12178.99 403343.56 1272299.75 723619.06
- 13129.11 4684 98 9916.68 403343.56 S95352.63  748526.75
9 saa1.33 5317.9¢  11968.46 403343.53 675733 .44 580008.75
0L  8A §577.10 7.40.23  15539.09 403343.56 B607e1.6% 299747.1%
i0R  6A 5844.31  17086.6 . 343.56 301245.41
i1L 68 170885 5844.43 789835 §.51 427179.72 1107262.2%
11R &8 17623 68 3958 SBEE.04 284986.72 1107377.83 426352 .06
121 60 17635 &8 38,58 3 284596.77 1105776.50 446867.87
12R 80 18666.27 2728 g.u 289106.63 1324553.13  §44867.%7
13 20726.7% 801746 7159.12 299106.63 373150.56 796104.63
14 22929.18 6646.33 9374.96 289106.62 73764.19 1155820.63
15 2525200 5961.03  12348.11 289106.63 “?531.50 1347102
16L 61 27785.62 6266 14477.62  289106.4 m.zs 1346697 .63
168 61 3036895 6692.69  12421.68  289206.0% 20.38  1346697.63
17 3036895 2 421. 289206 o67428.25 13135«.75 |
8L A 47 800,264  11368.07 189206.09 4119848 563304 .1 |
18R 7A 34481.00 10648 89 823°.21 28%9206.0° 264 433134
9L 7B 33.68  18557.00 9231.21 5B5455.63 714796.63  £59466.25
198 7B 32426.5¢  11569.06 19605 535459.63 659483 715213.00
0L 71 2626.54  1156%.06  19605.8% 585459.63 §79025.44 536323.
20R 71 1155€.28  10558.96 565459.63 878025 44 536323.06
21L  8A 11550.28  14558.96 9865 .33 A S5610% 44 953
21 BA 13176.3¢ $968.31  16834.2¢ 585459.63 353136.13 5$57053.75
2L 83 9968.06  13176.53  16834.24 120108938 290162.48 316657.59
2R BB 10342.73  18329.16  18610.99 1201089.3@ 31605¢.i3  290991.84
3L B1A 10342.73  13329.16  14610.39 1301089.38 ¢80346.31 51374256
23R ®1A 11148.50 7i. 20924.77 120108938 SIB07B_44 491448.81
2L 81E 15471.96  11148.i2  20924.77 @90958.56 944102.44 5499%¢ 62
248 BB 16349.53  21358. 12286.33  #%0%58.56 S 944820.13
25L  9A 16349.53  21958.28 13384.23  8909%6.56
2SR oA 17435.22  22227.95  13421.17 830958.56 167830.22 ©58296.63

|
:
|
f
!
167830.22 B58296.63 |
!
i
|
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F
!
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IMPELL CCRPORATION
SUFERPIPE VERSION 22E 05/31/9C ; SYSTEM: ABE COMBUSTION ENGINEERIM: - HP/APOLLO

580+ SURGE LINE DWT/THER/SZIS FOR LBB (ibbd2)

LOAD CASE No. IQ {BEQSI), FORCES AND MOMENTS IN LOCAL COORDINATES (CONTD. )

RUN  SOP DCP AXIAL b § z XX Yy
GROUP MMB NAME FORCE FORCE FORCE MOMENT MOMENT
(LB) (L3} [$5:3] (LB.IN} (LB.IN]
PRN1
(CONTD. )
26L 98 3;253 :S 17418.51 13421.17  273002.34 797506.44
26R 9B 223048.72 22743.24 6241.50 273002.34 S539964.88
27 22410.61 23258.53 6742.81 273002.31 497984.19
28 i0 22¢10.81 23258.52 6742.81 I73002.34 5827:i4.00

PAGE 15%
DOMAIN/OS 24-JUN-S2 09:56:00

MOMENT
{LE.IR)

1029725.44
1186104 .63
1514602.5¢
2214749.00

R T SRR,
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IMPELL

CORPORATION
SUPERPIPE VERSION 22E 0©5/31/60 ; SYSTEM: ABB COMBUSTION ZINGINEERING -
580+ SURCE LINE DWT/THER/SEIS FOP LBB

LOAD CASE mMO.

RUN
SROUP

PRN1

sop
e

1
2R

-

5L
S8
6L

W b 2 60 080
FRESE

gay

w
L o

-ng»uu».—uu
I e T

g gt
B

g#

T —————

H i(stom).

oop AXIAL
RAME FORCE
(LB}
1 4835
25 48.35
2A 43.35
22 42661
8 426 81
3a 426.861
3a $26.61
38 688 34
3z 688.38
§88 38
68538
$88.38
&a 68638
6A €82.38
58 426863
&8 42656
80 426 56
&0 426.62
€26.63
42663
$26.63
Rk $26.63
81 426.63
426.63
7a 42663
A 426.63
78 76661
78 746.61
' 5 746.61
71 735.74
8A 735 74

83 35,
38 912 89
ge 912.89
81A 912.89
B1A 9;3.09
%1 73%5.65
g18 735 &%
5A 735,65
B $6.35
°3 ¢8.35

—————r Tl

¥

FORCE

(LB

Z
FORCE

(L8

426.62
426.63
£8R. 4D
589.43
688 .43
€BE.43
47 .86

§7.86

fibb2;

FORCES AND MOMENT- IN LOCAL COORDINATES

MOMENT
(LB.IN)

197082.54
167082.5¢
107082.5¢
18622 80
16832.980
16632.81
16€32.80
1i6443.21
11443.31

HP/APOLLO DOMAIN/OS

Y
MOMENT
{LB. IN}

41735.59
12382.53

195€1.96
94808.09

S2058.46
52832 91

. §9€3.51
105574 .€7
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IMPELL CORPORATION
SUPERPIPE VERSION 22E 05/31/90 ; SYSTEM: ABE COMBUSTION ENCINEERING - HP/APOLLO DOMAIN/OS

580+ SURCT LINE DWT/THER/SEIS FOR LBE3 (1bb2!

16:901:28

LOAD CASE NO. 12 (EQSE), FORCES AND MOMENTS IN LOCAL COORJINATES

SR SRSy peemmm ey CSUERRRIR, USSR RRNSE RNV TSERRRRRSSNNN RN NN CuN=I——w~,

SR —

Fraap AP I IN——

RUN S0P oce AXIAL Y Z XX Y 2z
CROUP WMMB NAME FORCE FORCE FCRCE MOMENT MOMENT MOMENT
s iLe) (L8} {Le. s} (LB 1N} LB.IN)

PRN1

1 1 17598.17 31985.351 25400.65 1895893.63 2410%41.75 2539462.50
L 2a 17460.9 31828.17 24892.81 1985893 .63 33580.00 #175%0.00
2B 2A i7381. 23591 .28 31430.13 1985892.63 817590.00 18333580.00
3L 2B 4. 17365.53 31410.1 917687.81 1335022.75 1607394¢.88
3R 28 31764.76 17040.92 30448.6¢4 917087.81 1336022.°5 1607)94.99
3 21704.76 17040.94 J0448.63 917087.75 416985.78 G47BSS.3%
SL 3A 19471.90 15193 .39 20016.95 517087 .81 1816535.50 3967437.354
SR Ja 17877. 25224.15 13481.8% 317087.81 9. 1616293, €3
6L 3 25224.43 17876.75 12491.59 4147686.87 £49779.25 1836314.63
Sk 3B 2000.42 9834 .60 16095.64  414796.87 18343831.75 8%54103.7%
7 17837.52 7.88 12605.61  414796.87 1124349.25 736545.49
8 13817.49 4711.18 10343.30  414786.87 1048i85.56 758%592.1%
s 10109.61 $364.15 i3395.09 414786.87 752696.54 587991 .31

i0L 6A 7265.48 7285.43 15965.72  414784.87 968115.38 307804

10R ~ 6A 6532.7¢ 17515.26 8043.79  414796.87 309771.34 966043.
21k &8 17515.26 6%33.80 8043.79 297651.22 437929.00 1200170.50
1iR 6B llﬂ“.g‘ =;;2.‘6 6574.45 283675.59 5477 . 437532.%7

120 &0 18065, 2.3 6574. §75. 1673, 485738
i2rR 60 19092. 8774. J143.25 29766%.34 12006€6.25 455735.31

13 31153.35 8085 .9¢ 7847.5¢ 29766R.34 1028321.19% 805114.
i4 23355.89 6692.81 10063.39  297664.34 71674i.38 1163003. iz
15 25678.63 6207.51 13036.54 297668.°1%1  662857.44 1353321.12
i8L 51 28212.35 6312.9%¢ 15166.05 297658.34 1349806.63 1354574.7%
iR 81 30795.5% 6739.31 13055.59 297799.22 1349779.25 1354574.73
i 795. §722.31 13055.59 297799.22 947S87.%4 1222772.87
1L 72 33291.10 7846.37 1;9.1.97 29779%.22 796%3€ S0  97407i.%4
18R 7A 34%07.63 11582.7¢ 277.33  297793.5% $7465( 50 797059.00
i%. 78 31686.29 19Q20.11 2377.33  S95278.13 72556¢ 3¢ 706342.50
i% 7B 33273.1% i01%.33 20068.94 595279.13 706361.6% 726030.19
0 N 33173.15 11615.33 20068.9¢ S95279.1) 908390.65  S49232.44
20R 71 . 1460¢.59 10778.0% 595278.13 389, 549232 .44
21L BA 12286.02 14604.5% 10778.0% 595278.13 557543.31 968139.1%

21R 9A 13212.08 10681.20 16879.7. 595278.15 967623.€9 98554.
2L 8B . 13912.27 16879.22 121622€.25 300315.00 362652.59
228 < 11255.81 19377.06 15346.70 1215226.25 163050.0%  300954.123
23L 81A 11335.‘1 32%;;.06 15346.70 121632C.35 525375.12 S$30437.56
23R B1A 1 -33 20975.79 1216226.25 528578.%4 S27121.1%
4L 818 g% 12061.00 20975.79  901917.38 95.087 lJ 580954 .69
24R 818 1 23.1‘ 22009.50 13197.0% 901917.36 259087 .87
25 9A gg 32005.50 13197.9% 361917. “ 7563..9 870%03.38
2TR 8a 1.170. 22278.27 14332.9¢ 901917.3 197563.99 870%909.3%
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IMPELL CORPORATION
SUPERPIPE VERSION 22E 05/31/90 ; SYSTEM: ABB COMBUSTION ENGINEERING - HT/APOLLO DOMAIN/OS
S80+ SURGE LINE DWT/THER/SEIS FOR LBS {ibb2)

LOAD CASE NO. |2 (EQSE), FORCES AND MOMENTS IN LOCAL COORDINATES {comTD. )
RUN  sSOP DCP AXIAL ¥ Z XX Y iz

GROUP MMB NAME FORCE FORCE FORCE MOMENT MOMENT MOMENT
Ls) (88} Le) (LB3.IN) iLB. IN} (LB.IN)
PANL

{CONTD. } ;
26L 9B 22300.30 1'1;;.31 14322.5¢ 30 -16  512506.38 1045592.889
46R 9B 22352 0% 23377.18 6916.24 30 -1€  535115.75 1198€19.88
27 22456 .96 23892.47 7417.66 )05:3.13 $36972.56 1551561.00
28 10 22458956 238%2.43 7417.66 305880.18 £44563.50 227695 .00

PAGE 160
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APPENDIX B

MAIN STEAM LINE - PRELIMINARY ROUTING AND LOADS ANALYSIS

PLrpose

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 model is represented in the
isometric sketch that Jollows. The analysis model originates at
the Steam Generator nozzle and terminates at the Reactor Bulilding
penetration. Anchors are modelled at these locations. The model
also inciludes 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 nct 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.
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PAGE
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MPELL CORPORA, ¢
UPERPIPE  VERSION

GEAVITY - LM DRO

FORCES, MOMENTS AND STRESSES ALONG PIPE RUNS

2ZE OS/T1/903 SYSTEM: IBM-VM/MVS

?

Z
s

AXTIAL Y
TYPE FORCE
s s

RUN S0P oCP  COMP
NO. NaME

STATIC ANALYSIS MO. 1 (GR-M).
NAME

1z
iz
87
87
EXY
11
il
29
67
£7
43
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52
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MPELL CORPORATIuN
APERPIPE VEARSION 272% 05/751/7903 SYSTEM: IBM-YM/MVS

ABB COYOUSTION ENCINEERING
EYSTEM B0+

PRELIMINAPY MAINSTEAM ANALYSIS
DUXE ENGINEERING & SERVICES, INC

TATIC ANALYSIS NO | SA-H) FORCES, MOMENTS AND STRESSES ALONG PIPE RS
RN Sop pce AXIAL y F 4 TORS
NAME NO HAME FORCE FORCE MOMENT
LB (e (LB.FT)

RUN]

{CONTD
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O
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PAGE 66
8- 6-92

GRANITY - NTEARA

SYSTEM: IBM-VMLMVS
PRELIMINAEY MAINSIEAM A*MaLYSIS
DUKE ENGINEERING £ SERVICES, L&C.
FORCES, MOMENTS ANT STRESSES ALONG PTé. RUsC

2 (GR-S).

AUPERPIPE VERSION 22 05/351/790y

MPELL CORPORA, 4

TATIC ANALYSIS NO.

o3
i

ANE L
FURCE
inas’

Bt
B
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8- 6-92

(CONTD. )

IBM-VYM/MVS
ANALYSIS

DUXE ENGINEERINSG & SERVICES, INC.

SYSTEM:
FORCES, MRMENTS AMD STRESSES ALONG PIPE RUNS

Z (GR-5).

PELL CORPONMI oo ¢
JPERPIPE VERSION 22 05/31/90)

TATIC ANALYSIS NO.
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PAGE 102
2z
LB .FT)

Yy
tLe.Fr)

THERWAAL EXPANSION

4
(4L 3

SYSTEM:

FORCES, MOMENTS AND STRESSES ALONG PIPE RUNS

2 iTH-13.

ABB COMBUSTION ENGINEERING
SYSTEM 80+

PRELIMINARY MAINSTEAM ANALYSIS
DUKE ENGINEERING & SERVICES, INC.

B IRPIPE VERSION 22 057317903
RUNL

MOELL CORPORAL . .4
TATIT ANALYSIS NO.
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TAGE 103

IYSLEM: IBM-VNANS
ABB COBUSTION ENGINEERING

UPERPIPE VERSION 22 05/31/90;
PRELIMINARY MAINSTEAM AMALYSTS
DUKE ENGINEEPING & SERVICES, INC.
T (TH-1!. FORCES, MOMENTS AMD TTRESSES ALONG PIPE AUNS

MPEL. CORPOPAT sod
TATIC ANAIYSIS NO.
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NORMAL oOPERATION  (wRav sTd+THEM,

i

FORCES, MOMENTS AND STRESSES ALONG PIPE PUNS
1

L

JAD CASE M. 49 (HOT1),

RRARENEENT

NP IS RN REL2L 0992922880
EEEEEH EEEEEEL

T

e

e TP
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IMPELL CORPORAY itiN PAGE Se
SUPERPIPE VERSION 20F 05/31/90: SYSTEM: IBM-VM/MVS 8- 6-92 18: 3:58

ABB cc:;snal ENGINEERING
+
PRELIMINARY MAINSTEAM AHALYSIS

DUKE ENGINEERING & SERVICES, INC. <El5Mic A.PJC__L-_DE hAa\IEAAEle (?56) _

LOAD CASE NC.6MS 1SAMF ). FORCES, MOMENTS AND STRESSES ALOMG PIPE RUNS

:

RUN SOP DCP  Ccomp AXIAL [4 TORS ¥y Zz
NAME NO. NAE TYPE FORCE FORCE FORCE MOMENT MCMENT PMOMENT wz INZ
s e ne) LB FT) (iB.FT) He.F) (PsSI tPSI)
RUN1

IN SGNZ  ANTT 1409866 36842.91 11846.7¢  463057.31 188617.4% 290737.49 7095.61 11348.71
1 SGNZ STRP 14098.0¢ 36842. 11846.7¢  463057.31 188617.44 290737.69 7095.61 7955.61
2. RO1R STRP 14093.06 36842.91 11866.74  463057.71 154547.06 138520.50 6263.73 6265.73

2K ROLA AvEM 14098.06 34842.91 11846.74  &463057.3]1 164547.06 138520.50 6263.73 6263,
ZR AD1A BELB 4098.05 1184%6.7¢ 368642.91 463057.31 138520.62 164547.06 6263.73 12360.72
3L ADIB BELB 11846.74 1409%&.06 36842.91 1734%.97 325261.31 109337.75 4215.10 8277.62
3N ACIB  AMBN 11846.7¢ 14098.06 16842.91 17363.97 325261.31 109337.75 4215.190 4215.10
3R AO1B STRP 11846.74 7379.16 38252.67 17343.98 329532.2% 37791.39 4109.91 4109.91
4 EMIN STRP 11846.74 7379.14 38252.67 17343.98 35986.05 80582.19 1103.39 1103.39
5L EWOU STRP 11846.74¢ 7379.16 38252.67 17343.98  149756.44 92780.12 2171.68 2171.68
SR EMOU STRP 11845.7% 7579.16 4899.79 17343.98  149756.44 92780.12 2171.68 2171.63
6L AD2A STRP 11866.76 7379.1s 4899.79 17343.98 11 .50  135065.56 2164 .87 2164 .87
6H  ADZA  AWBM 118%6.74 7379.16 4899.79 17363.98  112233.50 135065.56 2164.87 2164.87

6R AOZA BriB 11846.74 7379.16 4899.79 17343.97 112233.44 1 .56 2166.87 428

7L AOZB BI(B 7379.1% 11846. 4899.79 93960.56 23752.14  117723.06 i870.68 3673 .69
W ADZB  AMBM 7379.16 11946.7% 4899.79 93960.56 23752.14  117723.06 i870.68 i870.68
7R ADZB STRP 7379.1% 11846 . 4899.79 93960.62 23752.18 117723.06 .68 18370 .68
8L El46 STRP 7379. 11846 .7¢ 4899.79 93 °60.62 191585.351 307514.06 45%1 .88 .83

8] El46 STRP de Z5765.86 14342 .66 93960.62 191585.3 307516, 4591.83 4591.
SL AO3A STRP 79.1% 257(5.26 14342 .66 $3960.62 66964.69 82177.87 1737.82 1737.82
9 AD3SA AMBN ’379.1 25765.8¢6 14342 .66 939%60.62 66954. 69 82177.87 1737 82 1737.82
9R &O3A BELB 7379.15 25765.86 14342 .65 93960.56 66964.62 82:177.87 1737.%82 3412.7¢
1oL 03B BELB 25765.84 7379.16 14342.66 13584.89 147400 S& $1228.82 1885.1¢ 3701.9%
10W AD3B ANBW 25765.84 7379.16 14342.66 13584.89 147600.5% 41228.82 i385.10 1885.10
19R AD3B STRP Z5765.86 7379.16 1643642 .66 13584.88 14:600.62 41278.82 1895.10 1885.10
11L CHIN STRP .86 737%.16 18342 .66 13586.88 161734.9% 48453.82 2077.99 207TT.99
11R CHI:* STRP 25765.86 1967.15 6553.69 13584.88 1617364.9% 48453 .82 2077.99 2077..3
1z CWOU SIRP 25765.86 19€¢7.15 653,69 13584.88 135570.62 %0569.26 174404 1744 04
3L 005 CTRP Z5765.86 1967.15 6553 .69 13584 .88 41699.47 12550.77 559.63 559.63
13 095 AW 25765.86 1967.15 €553.69 1353< .88 41699.47 12550.77 559.63 559.63
13R 005 STRY 25765.86 1%:7.15 6553 .67 13584 .82 41699.47 12550.77 555.63 559.63
ISL w0 sSIRP 25765.8¢ 1967.15 6553.69 13534 .88 48253. 16517.8% 640 .25 6%0.25
I4R 004 STRP 75765.86 1785.82 8057.63 13584 .88 48309.25 14533.52 640. 9% 640,94
15 RBIN STRP 25765.86 .82 8057..,3 13584 .88 26062.61 7148.23 371.08 371.08
16 RBOU STRP 25765.86 1785.82 8057.63 13534 .88 49611.36 8044 .23 638.71 $38.71
17L 003 STRP 25765.8% 17a5.82 8057.63 13524 .88 52632.02 8678.99 675.30 €75.30
17" 003 AWBW .86 1785.82 8057.63 13584 .23 52632.02 8678.99 675.32 $75.30
I7R 003 STIRP 25765.8%6 1785.82 B8057.63 13584 .88 52632.02 8678.99 675.30 675.30

isL. o002 STRP 257¢5.86 1785.922 8057 .63 13584 .88 56659.82 9531.77 72%.30 T28.
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IMPELL COMPORATION

SUPERPIPE VERSI

LOAD CASE NO. ¥8 (SAKI). FORCES, MOMENTS AMD STRESSES ALDNG PIPE RS

RUN1
{CONTE. )

ABB COMBUSTY
SYSTEH 80+
PRELIMINARY MAINSTEAM ANAL

DUKE ENGINCERING 2 SERVICES, INC.

oCcP

comp
NAME TYPE

LEE

i

22E 05/31/90s

AXIAL
FORCE
(18}

104329.69
10432¢.69
10468%.00

o2 5é
57622.18
57622.1@
$8050.25

58050.25
57653.28
57653.28
58655.87
£8655.87

SYSTEM: IBM-VM/ WS
ON ENGINEERING

YSIs

Y
FORCE
ii8)

26541.62

[
FORCE
(ne)
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23383
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3
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-
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s
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38
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L
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e

23605.73
23605.73
23605.73
4 73

168545.%
168545. %9

168545. 9%
175576.75
680325.25
$11233.81
611233.81

611233.81
1529395, 9¢

PAGE &9
8- $-92 18: 3:58
nwz InvZ
psSI? (PSI)
3501.02 3501.02
3501.02 3501.62
3501.02 3501.02
3662.57 3662.57
7 7
18142.15  14142.15
14162.15  14142.15
14142.15  14142.15
193¢3.8°  19363.84
19303.84  19363.84
19363.84  38026.75
11696.83 22979 26
116%6.83 116%¢.83
11696.83  11696.8%
8887.26  8887.25
888725 2887.25
8887, 17452,
13827.0%  2715%.50
13627.¢1  13827.01
13826.79  13826.79
18361.75  14361.75
13922.43  13922.42
15192. 192.2¢
14819.648  14819.48
15760.02  15760.02
15439.456  15439.44
15954.76  15954.76
15573.6%  1567%.64
15472.07  15472.07
= 15209.84
17072.45  17072.45
17072.45  27305..4
MA
NA
NA
24854.02  39751.51
24854.02  24854.02
40789.95  <0789.05
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APPENDIX C

SHUTDOWN COOLING LINE - PRELIMINARY ROUTING AND LOADS ANALYSIS

Purpoae

This appendix reports the results of a preliminary stress analysis
of a System 80+ Shutdown Cooling line in the Reactor Building to
provide applicable forces and moments for the Teak-Before-Break
(LBB) evalvation. 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 alsc includes additional piping for the relief valve
discharge to the holdup volume. 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 dJetailed
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 wavailable, it will be
included in a final analysis.

Method

The piping is modelled as a three dimensicnal framework for
analysis. Static analysis is performed by the Direct Stiffness
Method and a simple Lumped Mass ldealization is used to determine
mode shapes and frequencies for the dynamic analysis. This piping
is aralyzed using the SUPERPIPE computer proqram.



Referencen _and Design Inputs

ASME Boiler and Pressure Vessel Code Section III, 1989.

Results

Praft Distribution Systems Design Guide.

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

ABB~1lmpell memo dated 5/21/92 to ABB-CE, Attn: R.A.
Matzie enclosing System 80+ N-411 Spectra and SAM.

System 80+ Shutdown Cooling System Piping and
Instrumentation Diagram.

System 80+ Nuclear Island Detailed Arrangement Drawings.

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

1.

2'

3.

Gravity - Fluid~-filled for Hydrostatic Testing

Thermal Expansion

Gravity + Thermal (Normal Operation)

Seismic Inertia - SSE
Seismic Anchor Movement - SSE

Seismic Inertia + Seismic Anchor Movement
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IMPELL CORPORATION
SUPERPIPE VERSION 22€ 05/31/903 SYSTEM: IBM-VM/MVS
ADVANCED LIGHT WATER REACTOR ww% X1 Z SNUB, X SNUB AT X058

STATIZ ANALYSIS NO.
RUN SoP pCpP

GROUP

RUNL

MMB NAME
1 1
z 2
3 2A
4L ADlA
;l ACLA
6L AOlE
6R AO1B
7
8
9

JOL  AlA
10R  AlA
11
126, AlB
12rR A1B
13
1%
1.
16
17
is
19L XOlA
19R X01A
<0
Z1L XolB
21R XC1B
22
23
24
25
26
27
28
29
30L XOZA
308 X02A
31
I2L X028
32R xoz8
353 X

OPTIONAL ROUTING 7 FROM DESI

16" SHUTDUWN COULING LINE

1 {GRAV!, FORCES AND MOMENTS

4
FORCE
(L8}

-30.01
~30.01

IN LOCAL CTOORLINATES

XX
MOMENT
(LB.FT)

7994.04

e

i

3
ASSFET I LT I3

.

ol L
Rt

U
i
Wi
o
NN

Yy
MOMENT
(LB.FY)

-15165.10
~-15225.12
~15265.13
~1527%.27

ZZ
MOMENT
(LB.FT)

5932.7¢2
5910.35
5895.63
5892.40
~1617%.25

PAGE 74
8-26-92

9:39:32



IMPELL CORPORATION
SUPERPIPE VERSION 22E 05/31/790; SYSTEM: IBM-VIVMVS
ADVANCED LIGHT WATER REACTOR *ax X1 Z SNUB, X SNUB AT X05B

STATIC ANALYSIS NO.
RUN SOP DCP

GROUP

RUNL
(CONTD. §

588
59L

X034
X034

Xo3s
%038

XXl

R RS-

OPTIONAL ROUTING 7 FROM DESI

16" SHUTDOWN COULING LINE

1 (GRAV), FORCES AND MOMENTS IN LOTUAL COURDIMATES (CONTD.!

AXIAL
FORCE
ts)

2176.98

FORCE
(L8

XX
MOMENT
(LB .FT)

MOMENT
(LB.FT)

Zz
HOMENT
(LB.FT}

-11225.45

PAGE 75
8-24-92

9:39:32



IMPELL CORPORATION PACE 76
SUPERPIPE VERSION 22F 05/31/90: SYSTEM: IBM-VM/MVS 8-26-92

ADVANCED LIGHT WATER REACTOR #w»% X1 Z SNUB, X SNUB AT X058
OPTIONAL ROUTING 7 FROM DESI
16" SHUTDOWN COULING LINE

9:39:32

STATIC ANALYSIS NO. 1 (GRAV), FORCES AND MOMENTS IN LOCAL COORDIMNATES (CONTD. )

RUN SOP DCP AXIAL Y - batsl Yy [ 24
GROUP MMB NAME FORCE FORCE FORCE MOMENT MOMENT MOMENT
tis) (L8} ts) (LB.FT) (LB.FT?} (LB.FT)
RUN1
{CONTD. }
59 & -22.33 2426.98 25.e7 -1090.21 -7.08 ~-559.12
60L 7 -22.33 7249.78 23.87 -~1090.21 40.65 -5235.88
S0R 7 ~2Z.33 -250.22 z3.87 ~1090.21 40.65 -5235.88
61 8 ~22. -427.42 23.87 -1090.21 88.19 -4558.25
RUNZ
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
o4 9 -22.33 ~1982.40 2% .87 ~1090.21 149.92 -485.09
65 ~-22.33 b - . 23.87 ~1090.21 197.66 4104.18
esL 10 ~-22.33 -3231.%% 23.87 -1090.21 245.39
868 10 -22.33 G778 .40 23.87 ~1099.21 265.39
&7 ~22.33 4461. 23.87 -1090.21 269.32 5312.49
68 aa -22.33 4148.35 25.87 ~1090.21 29%.25 996.41
e9L -22.33 38%6.11 23.87 -1093.21 317.12 ~2995.82
~1090.21 317.12 ~2995.82  BRANCH AXES
69R 8B -55.87 1595.99 18.85 302.06 -217.63 -479.53
~302.06 217.63 679.53  BRANCH AXES
70 ac -55.87 1283.75 .85 302.06 -198.78 ~1919.40
71 -55.87 676.51 18.85 . -162.13 ~3825.
72 -55.87 69.27 is.85 302.06 -125.47 ~4550.74
73 -55.87 -537.97 18.85 302.06 .82 ~4094 .97
74 -55.87 ~1145.22 18.85 202.06 -52.17 -26458.23
75 P5 ~55.87 ~1752.46 18.85 302.06 ~15.51 159.48
7eL P& -55 87 ~1934.59 18.85 302.06 . 1434.81
76R -55.87 1044 .25 1.70 302.06 -4.52 1434 .81
77 -55.87 530.81 1.70 302 .06 ~1.48 2z.18
78 ~-55.87 17.36 1.70 202.06 1.57 ~469.4%6
79 -55.87 -496.08 1.70 302.0% %.61 -40.10
80 -55.87 ~1009.53 1.70 302.06 7.65 1310.25
81 P3 -55.87 -1522.97 1.70 302.06 10.69 3581.61
8L P2 ~55.87 ~1737. 1.79 302.06 11.97 .34
82R P2 0.00 214.68 0.00 0.00 0.00 .50
83 Pl ©.00 9.00 0.0c0 9.00 0.00 0.00
RUN3
84 88 2240.12 30.14 ~15.53 534.75 ~509.54 2830.27
1392.26 -534.75 2516.28 BRANCH AXES
&5 11 2108.26 30.14 -15.53% 5364.75 .95 Z802.33
86 1853.93 20.14 -15.53 5X4.75 ~551.72 2748.43



IMPELL CORPORATION PAGE 77
SUPERPIPE VERSION 22 05/31/90; SYSTEM: IBM-VM/MVS 8-24-92 9:39:32

ADVANCED LIGHT WATER l!lcufs wEm X1 Z SNUB, X LHMEB AT X0S5B

OPTIONAL ROUTING 7 FROM
16" SHUTDOWN COOULING LINE

STATIC ANALYSIS NO. 1 (SRAV), FORCES AND MOMENTS IN LOCAL COORDINATES (CONTD. )

RUN SOP OCP AXIAL Y Z YX Yy [ 44
GROUP MMB NAME FORCE FORCE FORCE HOMENT MOMENT MOMENT
LB} (LB (e (LB.FT) (LB.FT} (LB.FT)

RUNZ
(CONTD. )

34 1599.60 30.14 ~-15.53 534.75 ~579.50 2694.53
80 12 1345.26 30.14 ~15.53 5364.75 -607.28 2640 .63
8L 13 1307.16 30.13% -15.53 534.75 -622.82 «510.48
8%R 13 -33.564 1107.16 ~5.02 1428.87 75 2271.75

o0 14 -33.54 1069.06 -5.02 1428.87 529.73 1 .

91 ~-33.56 807.01 ~5.02 1428.87 520. ~544
92 -33.54 544.96 ~5.02 1428.87 511.23 ~1790.11
93 -33.54 282.91 -5.02 142%.87 1. ~-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 ~£629.63

9% ~33.54 -503.25 -5.02 1428.87 474.22 ~194

97 ~-33.54 ~765.50 -5.02 1428.87 46%.97 -775.21
98 -33.54 -1027.35 -5.02 1428.87 455.72 876.22
99L BClA -33.54% ~1289.40 -5.02 1428.87 446 .47 3010.99
99R BO1A -33.56¢ -5.02 ~1652.42 1428.R7 3010.50 ~466.47
100L BO1B ~-10.33 -32.30 ~1454 .61 ~985.04 871.39 ~417 .46
100R BO1B -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 -10.3 932.46 ~32.30 -985.04 .89 ~3516.28
103 -10.33 671.39 -32.30 -985. 239.60 -4982.29
104 -10.33 410.31 -32.30 -985.04 180.31 ~5975.06
105 -10.33 149.26 ~32. -985.04 121.0% -6488.62
10& -10.33 -111.8% -32.30 -~985.04 1. ~652¢.9%
167 -10.33 ~372.91 -32.30 -985.04 . ~6078.04
-10.33 -633.99 ~-32.30 -985.0% -56.83 -5153.91

109 -10.33 .06 -32.30 ~985.04 ~116.12 ~3750.
110 -10.33 -115¢ .14 -32.30 -985 .04 ~175.41 -1867.97

111L BOZA ~10.33 -16417.232 -32. ~985 .94 ~234.69 493.
111R BOZA -10.33 2. .15 -985.04 -493.86 ~236.569
112L 6028 ~32.30 -10.33 ~183.12 568.22 -1039.40 -262.16
11ZR BOZB ~32.30 -183.1 0. 548.22 ~262.1% 1039.40
113 -32.30 ~467. 10.23 548.22 -241.50 2690.09
114L BO3A -32.30 - 10.33 568.22 ~220.84 2909.71
114R BO3A ~32.30 3072.43 10.33 548.22 ~220.8% 2909.71
115L BO3B -2793.16 -32. 10.33 207.93 1.13 ~715.91
115R BO3B -279%.16 30.14 15.53 207.92 -903.01 109.45
116 -2522.53 30.14 . 207.92 45 52.19
117 -2251.90 30.14 207.92 3.99 -5.26
118 -1981.27 30.16 15.53 207.92 ~814.33 -62.61
119 ~1710.5% 30.14 15.53 207. ~784.77 ~119.97



IMPELL CORPORATION PAGE 78
SUPERPIPE VERSION 2ZE 05/31/903 SYSTEM: IBM-VMAMVS 8-26-92 9:39:32

ADVANCED LIGHT WATER REACTOR wwx Xi Z SMUB, X SNUB AT X05SB

STATIC ANALYSIS NO. 1 (GRAV), FORCES AND MOMENTS IN LOTAL CODRDINATES (CONTD.)

RUN SOP DCP AXIAL Y Z botad Yy (4
GROUF MMB  NAME FORCE FORCE FORCE MOMENT MOMENT MOMENT
(RE-4) s e (LB.FT) (LB.FT) (LB.FT)

RUN3
(CONTD. )

1 ~1440.01 36 15.53 207.92 ~-755.21 ~177.32
1231 1a4S -1169.37 30 15.53% 207.92 ~725.65 ~-236.68
121R 14S -1169.37 34 1.81 207.92 -725.65 ~236.68
122 -1009. 30.16 1.81 207.92 -725.62 ~268.59

123L BOSA -849.36 310.14 1.81 207. -721.58 -302
123R BOSA ~-849.36 22.59 -20.03 207.93% ~-7264.13 296 .34
1241 BO4B -22.59 ~-570.09 ~2¢.03 749.18 182.e8 i 25
124R BOYB -22.59 570.09 20.03 749.18 -182.868 -1155.25
125 ~22.59 287.32 20.03 74%.18 -1643.05 ~-2007.56
126 -22.59 .56 20.03 749 .18 -103.22 -2297.70
127 ~22.589 ~278.21 20.03 749.18 -63.39 ~2025.67
izs -22.59 -560.98 20.03 749.18 -23.56 ~-1191.48
129L BOSA -22.59 ~843.75 20.03 749.18 16.26 90
129R BOSA ~-22.59 20.03 843, 74%.18 .90 ~16.26

130L BOSB -30.1% -1.81 983.38 50.39 1482.12 -25
130R BOSB ~30.14 -983.38 -1.81 .39 25.70 1482.17

131L 158 -30.14 ~-1194.20 -1.81 50.39 25.02 3095.
131R 158 -30.1% 730.98 -1.81 50.29 23.02 3095.9
132 ~-30.14 459.26 ~-1.81 50.39 19.56 1958.96
133 ~-30.14 187.49 ~-1.81 50.39 16.10 13641.15
134 -30.18 -84.25 -1.81 50.39 12.66 1242.51
135 ~-30.1¢ ~355.99 -1.81 50.39 9.18 1663.07
i3e -39.1% -627.7% -1.81 50.39 5.72 2602 .80
1371 BO6A ~-30.16 ~899.47 -1.81 50.39 2.26 4061.73
1X7R BO6A -30.15 4060.19 -1.31 50.39 2.%6 4061.73
138L BOéB ~-3780.93 ~30.14% -1.81 0.00 48.i3 -801.29
138R BO6B ~-3780.93 30.14 1.81 0.00 ~48.13 801.29
139 ~3510.86 30.14 1.81 0.00 -446.69 744 .06
140 ~3240 80 30.14 1.81 G.00 -41.25 686 .82
141 -2970.73 30.14 1.81 0.00 ~37.81 629.59
142 -2700.67 30.1% 1.81 0.00 -34.38 572.35
143 -2430. 30.14 1.81 0.00 -30.9% 515.12
144 -Z160.53 30.14 1.83 0.00 -~27.50 457.88
145 ~1890.47 30.14 1.81 0.00 -24.06 19.65
146 -1620.40 30.14 1.81 0.00 ~20.63 343.61

147 -1350.33 30.14 1.81 0.00 -17.19 286.
48 ~1080.27 30.16 1.81 0.00 -13.75 228.9%
149 -810.20 30.14 1.81 0.00 -10.31 171.71
150 ~-540.14 20.1% 1.81 0.00 -6 116.647
151 -270.07 30.14 1.1 0.00 ~3.44 57.24
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IMPELL CORPORATION PAGE 524
SUPERPIFE VERSION 22 05/731/903 SYSTEM: IBM-VM/MVS 8-264-92
ADVANCED LIGHT WATER REACTOR #ww X1 2 SNUB, X SNUB AT X05B

OPTIONAL ROUTING 7 FROM DESY
16" SHUTDOMN COULING LINE

9:39:32

o
LOAD CASE NO. MW (THMP), FORCES AND MOMENTS IN LOCAL COORDINATES
RUN SOP DCP AXTAL Y 4 bosad YY
GROUP MMB NAME FORCE FORCE FORCE MOMENT HOMENT MOMENT
(e (LB (LB (LB.FT) (LB.FT) (LB.FT)
N1

1 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 ZA 896.39 13783.31 %562.01 64977.12 15581.97 21069.47
4L AClA 846.39 13782.31 4562.01 64977.12 14308.26 19679.2%
4R ADlA 846 .40 534.57 12927.74 64377 .08 0.00 6055.17
5 8255.25 0.00 12927.7% 49335.23 51542.95 9664 .56
6L ADIB 10642 .45 846.39 129¢7.764 5892.62 85793.9% 12970.29
6R AG1B 10842 .45 785.84 G.n0 5892 .v4% 43207. 10127.83
7 10842 .45 785.84 ¢.00 5892.04 26987.59 8751.48
8 10842.45 785.84 6.00 5892.0% 17828.32 7455.13
fd 10842.45 785.84 0.00 5892.04 8669.00 6118.78
101 AlA 10842 .45 785.84 0.00 5892.04 0.00 4782.42
10R  &lA 10842 .45 0.00 846.39 5892.04 4782.43 161522.82
11 14217.70 ¢.00 846 .39 2920.51 6307.43 169148.87
1ZL Al8 14783.31 4562.01 846 .39 1039.10 6162.37 le8167.4%
1ZR  AYB 13783 .21 785 .84 4562.01 1039.11 .00 6142.37
13 13783.31 785.84 £562.01 1039.11 0.00 4679.74
is 13783.31 785 .84 46562.01 1039.11 6.00 3217.12
15 13783.31 785.84 4562.01 1039.11 0.00 1754.48
16 13783.31 785.84 456z.01 1039.11 0.00 291.86
17 13783.31 785.84 4562.01 1039.11 g.00 55z.88
i8 13783.31 785.84 %562.01 1039.11 D.0C 2345.25
19L X01A 13783.31 785.84 4562.01 1039.'1 0.00 4137.649
19R XO0lA 13783.30 4562.02 181.80 1039.10 6137.64 132718.12
20 11810.27 12972.10 181.89 96.86 3145.23  131225.56
21L XoiB 4198.71 13783.31% 181.80 3735.01 875.26 114838.56
Z1R Xo1B 4198.71 148.35 13782.31 3735.02 .00 B875.26
22 %198.70 148.35 13783.31 735.02 .00 723.31
23 4198.70 148.35 13783.31 3735.02 9947.30 615,264
“y 4198.70 148.37 13783.31 3735.02 27552.61 950.04

25 4198.70 148.35 13783 3;3,;.0 56433.89 1284,
26 4198.70 148.35 13783.31 3735.02 . 161%.66

27 4.98.7) 148.35 13785.31 3735.02 1141%6.31 1954.
28 4198.70 148.35 13783. 3735.0 14 . 2289.27
Py 4198.70 148.35 13783 .31 3735. 171955.87 2626.08
30L X02A 4198.71 148.35 13783.31 3735.02 W37 2958.89
301 X02A 4198.71 0.00 . 3735.02 2687.29 2008640.37
z1 11810.27 0.00 148. 9.05 29%.52 Z58806.87
320 X028 13/83.30 4193.70 -3 3319.92 3372.78 262291.2%



IMPELL COWPORATION PAGE 525
SUPERPIPE VERSION 228 05/31/903 SYSTEM: IBM-VM-MVS B-24-92 9:39:32

ADVANCED LIGHT WATER REACTOR w»»% X1 Z SNUB, M SNUB AT X05B
OPTIONAL ROUTING 7 FROM DESI
16" SHUTDOWN CODLING LINE

Z
LOAD TASE NO. B8 (THMP), FCRCES AND MOMENTS IN LOCAL COURDIMATES (CONTD.)
RUN SOP DCP AXIAL Y 2z xX YY Iz
GROUP MMB  NAME FORCE FORCE FORCE MOMENT MOMENT MOMENT
L8 (e (LB (tLB.FT) (18 .FT) (LB.FT)
RUNL
(CONTD. )

32R X028 13783.31 148.35 4562.01 3319.92 292291.25 3467.25

3L X1 13783.31 148.35 4562.01 3319.92 267445.12 3299.65

33R X1 13783.31 177.75% 4562.01 3319.92 247645.12 3299.65

340 XO3A 13723.31 177.75 4562.01 3319.92 252599.00 3098.84

Z4R X03A 13783.21 4198.71 177.75 3319.91 T961.76 252599.00

35 12972.10 11810.27 177.75% 38y.02 4114.08 250766.06

36L X03ZB 4562 .02 13783.30 177.75 2697.22 2856.45 231763.469

36k X038 4562.01 177.7 0.00 2697.22 231783.69 2620.87

3I7L X1 4562.01 177.75 0.00 2697.22  223977.9% 2320.46

3R Xx1 4562.01 177.715 726.60 2697.22 223977.9% 2320.46

38 4562.01 177.75 726.60 2697.22 1 37276.%% 1959.17

39 456%.01 177.75 726. 2697.22 170575.81 1597.87

40 4562.01 177.75 726 .60 2697.22  143874.69 1236.58

41 4562.02 177.75 726.60 2697.22 117173.50 875.28

42 4562.01 177.75 726.60 2697.22 N472.37 5i3.99

%3 4562.01 177.75 726.60 2697.22 ¢ 71.27 152.69

G4 4562.01 177.78 726. 2697.22 3 '0.132 177.94

45 “562.01 177.7% 726. 2697.22 30. 20.27 596.87

G6L X04A 4562.01 177.75 726 .60 2697.22 25416.81 1011.81

G6R X04A 4562.02 726.59 233.38 2697.22 1011.80 16332.29

47 12514.63 ¢.00 233.38 2682 .31 . 34301.01

48L X048 i36.35 4262.00 233.38 1332.82 2295.60 35 9

48R X04B 136.34 177.7% 4562.01 1332.82 11256.39 2295.60

a9 X2 13136.346 177.75 §562.C1 1332.82 6659.20 2078.06

49R X2 i3136.34 227.38 4562.91 1332.82 6659.20 2078.06

50L Xo5A 136. 227.38 4562.01 1332.82 1028.57 1886 .34

50R X05A 13136.35 4198.71 227.38 1332.82 1958. 3028.57

51 12514.63 6062.96 227.38 2170.13% 570.37 0.00

521 XosB 4562. 13136.34 227.38 1548.34 1699.43 0.00

5ZR X058 #242.0 227.38 726.60 1548.34 0.00 1152.17

53 3 ~_«2,01 227.%8 . 1548 34 -00 1020.91

54 4 4562.01 227.38 720.60 1568.34 233.18 697.81

s5 5 4562.01 227.38 726.60 1548, 36 1676.10 374.70

S6L ADSA 4562.01 227.38 726.60 1548.34 2645.77 202.36

56R A0GA 4562.02 726.60 62.92 1548.34 202.36 131165.31

57 11359.85 0.00 62.92 2906 .90 654.00 146524.87

58L A04B 13905.61 646 .90 .92 3329.62 1459.28 152277.00

580 A04B 13%905.¢1 143.05 7146.79 1329.62 G.o0 1459.28
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IMPELL CORPORATION PAGE 527
SUPERPIPE VERSIUN 22E 08/31/790; SYSTEM: TBM-VM/MVS 8-26-9C 9:39:32

ADVANCED LIGHT WATER REACTOR w=% X1 Z SNUB, X SMUB AT X058
OPTIONAL ROUTINC 7 FROM DESX
16" SHUTIOWN COOLING LINE

Z
LOAD CASE NC. ¥ (THrP), FORCES AND MOMENTS IN LOCAL COURDINATES (CONTO. !

RUN 30P DOC? AXIAL Y 2 0L Yy Iz
GREAL™ MMB  NAME FORCE FORCE FORCE MOMENT MOMENT MOMENT
(LB} (L) ) (LE.FT) iLB.FT) (LB.FT)

RUNZ
(CONTD . )

887.41 97.7¢0 1i.48 3022.03 5658.58 5054 .62
87 837.641 97.70 11.48 5022.03 5264 .04 7173.89
88 1z £87.41 97.70 11.48 3022.03 4869.51 9293.18
an 1 Ba7.61 97.70 11.48 3022.02 87 10478.32
asR 13 984 .56 887.41 %2.27 154.24 3022.03 31416 .57
90 14 B4 . 46 887.61 42.27 156.34 2432.15 10468.89
” 984 .45 8a27.61 42.27 156,34 1345.34 872z2.83
2 984 . 46 887.41 42.27 154.34 289.19 6976.76
9> 984.%6 887.461 42.27 154.34 254.21 5230.7¢
9% 984,46 BET.41 42.27 156.34 331.56 3684 .63
95 984 .46 887.51 42.27 154 .34 408.87 1738.56
9 9Ba .56 as87.41 “z.27 154.34 486.20 12.67
97 994 .66 657.41 42.27 154 .34 563.53 i53.21
bl 384 .46 887.41 %z.27 154.34 640.87 301.13
99L BOlA 984 .46 a87.41 4z. 156,34 718.20 #49.06
99R BO1A 984 .46 42.27 588.8 154.34 44%.06 7349.22
i00L BC1B 930.81 638.63 538.39 3808.99 €76.74 7277.61
100R 8018 930.81 54.17 633.42 3806.99 703.77 276.76
101 930.81 54.17 638.63 3808.99 592.¢64 178.91
102 930.81 5%.17 638.63 3808.99 481.52 86.15
Y03 930.81 54.17 638 632 3808.59 370.40 920.569
104 930.81 54.17 ¢38.63 2308.99 259.27 2075.08
195 930.851 54.17 638.63 3808.99 221.11 3229.47

106 9%0.861 54.17 632.63 3808.99 624 .84 “383.
167 930.81 54.17 538.63 3808.99 1485 .66 553a.25
i08 930.61 54.37 638.63 3808.99 2737.56 5692.64
109 930.81 54.17 638. 3808.9%9 3989.496 7847.03
119 930.81 54.17 638.63 3808.99 5261.35 °001.41
11IL 302A 920.81 54.17 638.63 3808.99 .26 10155.82

111R BOZA 930.81 $0.97 469.464 3809.00 9.28 6493 .
112L BOZB 635.63 935.81 469.46 9529.16 4635.65 €103.23

112r BOZB 628.63 469.%4 77.20 9529.15 6103.23 .
113 $38.863 469.49 77.20 9529.15 4115.16 430.14
1141 BOZA 638 .03 469.44 77.290 9529.15 2127.10 544 .43
116R BOZA 638.63 188.77 77.20 9529.15 2127.10 564 .43

115L 8038 211x.70 638.63 77.20 96.02 8286.61 505,
115R BeZB 21i3.70 37.70 206.60 96.02 718.22 218.35
116 2111.70 i7.70 206.60 96.02 69 .54 33.76



IMPELL CORPORATION PAGE 518
SUPERPIPE VERSION 22€ 05/31/790; SYSTEM: IBMN-V/MVS 8-24-92 9:39:32

ADVANCED LIGHT HWATER REACTOR »#x X1 Z SMUB, X SMUB AT X058
CPTIONAL ROUTING 7 FROM DESI
16" SHUTDOMN COULING LINE

A
LOAD CASE NO. 38 (THMP), FORCES AND MOMENTS IN LOCAL COOURDINATES (CONTD.)

RUN SOP P AXIAL Y Z X Yy [24
GROUF MMB HAGE FORCE FORCE FORCE MOMENT MOMENT MOMENT
(s) (e s (LB.FT) fLB.FT? (1B.FT)

RUN3
(CONTD. )

17 2111.70 97.70 206.60 96.02 474 .85 1814.61
118 2111.70 97.70 206.60 9 .02 653.17 4069.69
119 2111.70 97.70 206.60 96.02 631.49 6324 .76
120 2i11.70 37.79 206.60 96.02 609.81 8579.83
121L 148 2111.70 97.79 206.60 96.02 588.13 10834 .92
12IR 145 2111.7¢ 37.70 30.97 96 .02 588.13 10834.92
1z2 2111.70 97.70 30.97 96.02 &22. 12108.21
123L BOSR Z111.70 97.70 20.97 96.02 657.33 13501.49
1234 BO4A 2111.70 90.%8 527.6% 96.02 4329. 1476%.19
126L BO4B 1041.81 2111.70 £27.64 3176.84 57.4% 13335.97
124R BOGB 1041.8 188.77 %7.18 376.84 871.31 1iz6.52

125 1061.81 188.77 47.18 176.84 486 .66 753.
126 1041.81 188.77 47.18 376.84 193.50 381.25
127 1041.81 188.77 47.18 376 .8% 261.9% 114.40

123 1041.81 188.77 47.18 376.84 335.10 4597.
1291 BOSA 1041.81 188..7 47.18 376.84 428.24 9081.34
1Z9R BOSA 1041.81 47.18 2111.7¢ 376.54 9081.34 5422.04
130L BOSB 1109.76 363.57 2111.70 855.99 4855.08 5511.76
130R BOSB 1 .76 188.77 363.57 855,99 436 .58 4855.07
131L 15§ 1109.7% 188.77 363.57 855.99 396.99 8197.72
131R 155 1109.76 175.90 563.57 855.99 3%90.99 8197.72
132 1109. 7% 175.90 363.57 855.99 332.23 12329.16
133 1109.76 175.90 363.57 855.99 273.47 1 .62
136 1109.76 175.90 363. 855.9¢ 214.72 20592.09
135 110%.76 175.9%0 363.57 855.99 155.9% 24723 .53

136 110%.76 175.90 363.57 855.99 97.20 28856
137L BO6A 1109.76 175.%0 363.57 855.99 38.4% 32986.47
137R BO6A 1109.76 0.09 363.57 855.99 38.44 32986.47

138L BO6B . 1109.76 362.57 0.00 817.8 31505.
138R BO6B 0.00 97.70 30.97 0.00 10321.96 2578.81
139 0.05 97.70 30.97 G.00 9504 .23 2394.61
140 0.00 97.70 30.97 0.00 8846.98 2210.41
151 0.00 97.70 20.97 0.00 8109.73 2026.21
142 0.00 97.70 30.97 9.00 7372 .48 1842.01
143 0.00 97.70 30.97 2.00 6635.24 1657.81
144 0.00 97.70 30.97 0.90 5897. 1473.61
145 0.00 97.70 30.97 0.00 5160.74 1289.41
146 0.00 97.70 30.97 ¢.00 4423, 1105.23



9:39:32

8-26-92

PAGE 529

SYSTEM: IBM-VM/MVS
ADVANCED LIGHT WATER REACTOR »=» 1 Z SNUB, X SNUB AT X058

FORCES AND MOMENTS IN LOTAL COURDIMNATES (CONTD. )
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IMPELL CORPORATION PAGE 545

SUPERPIPE VERSION 22F 05/31/903 SYSTEM: IBM-VM/MVS 8-26-92 9:39:32
mmoummnnnmmxxzm.xmnxon
CNAL ROUTING 7 FROM DESI
16" W cum LINE
4
LOAD CASE NO. M (THMX), FORCES AND MOMENTS IN LOCAL COOURDINATES
RUN  SED oce AXIAL Y Z xx Yy 2z
GROUP MMB NAME FORCF FORCE FORCE MOMENT MOMENT MOMENT
(iB) (LB} (L8} (LB.FT) (LB.FT) (LB.FT)
RUNL
1 1 846 .39 13783.31 4562.01 ~73819.25 31235.66 72969.37
2 2 846 .39 15/63.31 4562.01 ~-73819.¢8 21842 .51 41826 .34
3 2A 846.39 13783.31 4562.01 -7381%.25 15581.97 21069.47
4L AOlA 846 .39 13783.*1 4562.01 ~73819.25 14308.26 19679.26
4R ADLA 866 .40 ~10842 .4% 12927.74 ~-732819.25% ~-18128.77 -10726.78
5 B265.25 ~7068,.29 12%27.74 49385.28 51562.95% ~10920.39
6L A01lB 10842 .45 866.39 12927.74 ~10792.67 86793.9% 12970.29
6R AGIB 10842.45 -846 .39 ~12927.74 ~10386.22 ~86793.9% ~-1297¢.29
7 10842 .45 ~-846.39 ~12927.76 -10386.22 -105476.00 -11332.66
B8 10842 .45 -846.39 ~12927.74 -10386.22 ~-1264158.19 ~9695 .06
9 10842 .45 ~866.39 -12927.7% ~10386.22 -:42890.37 -8057.41
JOL AlA 1 .45 ~-846.39 -12927.7% -% ~-161522.62 ~6419.77
10R  AlA 19842 .45 ~12927.74 846 .39 -10386.22 -6419.78 161522.62
11 14217.70 ~-9887 846.39 ~7337.83 -8561 .40 169148.87
120 AlB 13783.31 4562.01 846.39 ~2788.26 -9381.25 168167.9%
1ZR AlB 13783.31 -846.39 4562.01 ~2788.26 ~168167.644 -9381.
13 13783.31 -0%%6.39 4562.01 ~2788.25 -158506. ~7754.82
14 13783.31 -846.39 4562.01 ~2788.26 -148845.87 -5128.38
15 13783.31 -846.39 4562.01 -2788.26 -139185.00C ~4501.9
16 13783.31 -8656.39 4562.01 -2788.26 ~12 ~-2875.
17 13783.31 ~846.39 4562.01 -2788.26 -119863.44 -12649.06
18 13783.31 -846 .39 %562.01 ~2788.26 ~1264245. ~2633.40
19¢ XO1A 1378%.31 -1146.39 %562.01 -2788.26 -132718.12 4137.64
19R XO1A 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
Z1L X018 -4562.00 13783.31 181.80 ~3802 .44 -2691.36 114838.56
Z21R Xo1B -4562.01 -181.89 783.31 ~-3802.45 -107825.25 -2527.00
22 -4562.01 ~181.80 13783.31 ~-3802.44 -84386.06 ~2642 .62
23 ~6562.01 -161.80 ¥ ~3802.46 77 ~2358.24
24 ~4562.01 ~181.89 13783.31 -3802.44 -37507.43 -2273.87
25 -4562.01 -181.80 1378%.31 -3802.44 56433.89 ~-2189.50
6 ~-4562.01 ~-181.80 13783.31 ~3802 .44 15.12 ~-2105.12
27 -4562.01 ~181.80 13 . ~3802.44 114196 .31 -20
8 .01 -181. 13783.31 -3802.6% 143077 .56 2289.27
29 -4562.01 ~-181.80 13783.31 ~3802 .44 171958.87 2624 .08
301 XO02ZA ~4562.01 -181.80 13783.31 -3802.45 2008%0.37 2958.89
30R XOZA ~4562.00 -137863.31 -181.80 -3802.45 ~-2958.89 200840.37
31 11810.27 ~12972.11 -181.80 48%9.05 -£%2.98 225880 .87

321 xoz8 13783.30 4562 .02 ~181.80 3319.%2 ~3467.29 262291.25
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ADVANCED LIGHT WATER REACTOR =xx X1 Z SNUE. X SNUB AT XO0SB
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IMPELL COURPORATION PAGE 547
SUPERPIPE VERSION 22 05/31/790; SYSTEM: IBM-VH/MVS 8-24-92 9:39:32

ADVANCED LIGHT WATER REACTOR =x% X1 Z SNUB, X SNUB AT X058
OPTIONAL ROUTING 7 FROM DESI
16" SHUTDOWN

COULING LINE
Z
LOAD CASE NU. B8 (THMX), FORCES AND MOMENTS IN LOCAL COURDINATES (CONTD.)
RUN SOP DCP AXIAL Y p 4 besad YY (24
GROUP MMB NAME FORCE FORCE FORCE MOMENT MOMENT MOMENT
(s ie) te) (LB.FT) (LB.FT) (LB.FT)
RUN1
(coNTD. )
59 & 13905.61 ~241.83 7146 .79 3329.62 -143663.44 -2145.56
60 7 13905.61 -241.83 7146.79 3329.62 -127515.44 ~1665.30
61 8 13905 61 ~241.83 7146.79 3329.62 -111367.4% ~1185.06
|RUNZ
82 8 13905.61 ~241.83 7146.79 31%47.44 -105273.8L -1185.06
63 13905.61 ~241.83 714%.79 3147.44  -95435.44 ~-875.54%
65 9 13905.61 ~241.83 7146 .79 2147.44 -85597.12 -566.01
65 13905.61 ~261.83 7146.79 5147.44  -70332.69 219.70
66L 10 13905.61 -241.83 7146.79 3147.44 - ¥ 4 394 .47
66R 10 13905.61 95.16 7146.79 3147.44  -55068.27 39%.47
67 13905.61 965.1%6 7146.79 3147.44 -4/6416.16 -872.1%
68 BA 13905.61 965.16 7186.7° 3147.4% -39764.10 -1905.53
9L @88 13905.61 965. 3167.464  -32131.88 -2936.25
13905.61 265.16 7146. ° 3147.4% 32131.88 2936.25 BRANCH AXES
69R 8B 14890.07 84.71 6594 .45 ~2187.78 -35153.89 .09
14890.07 84.71 6594 .43 2187.78 35153.89 854.09 BRANCH AXES
70 8C 14890.07 84.71 6594.43 -2187.78 -28111.55 7664.47
71 14890.07 84.71 6594.43 ~2187.78 -14415.66 590.17
72 14890.07 84.71 659% .43 -2187.78 ~719.70 415.87
73 148%0.07 84.71 6596 .43 ~2187.78 12976.26 296.90
74 14890.07 84.71 6594 .43 -2187.78 2.20 85.43
75 Ps 14890.07 84.71 6594.43 ~2187.78 %0368.27 ~107.03
7L P4 14890.07 84.71 6596 .43 ~2187.78 44474 .06 ~15%.31
76R P4 148%90.07 ~1r.70 ~5290.50 -2187.78 44476 .06 ~159.31
77 14890.07 -15.7¢0 ~5290.50 -2187.78 34361.60 ~129.51
73 14890.07 -15.70 ~-5290.50 ~2187.78 264207.11 =99.
79 14890.07 ~15.70 -5290.50 ~2187.78 14072.64 ~59.91
80 14890.07 -15.70 ~5290.50 -2187.78 3938.15 -40.11
81 P3 148%0.07 -15.70 ~5290.50 ~2187.78 -6196.38 -14.10
8z2L P2 14890.07 ~-15.790 ~5290.50 -2187.78 -10433.78 ~12.04
82R P2 0. 0.00 0.00 0.00 0.00 0.00
a3 Pl e.00 G.oC 0.00 0.00 0.00 0.00
PUNS
84 &8 887.41 ~-1109.76 -206.60 3022.03 6257.66 1836.60
.46 887 .4 552.36 5335.21 3022.03 3750.59 BRANCH AXES
85 1n 887.41 ~1109.76 ~206.60 302z.03 6053.12 2935.3%5



IMPELL CORPORAYION PAGE 548
SUPERPIPE VERSION 22€ 05/31/90; SYSTEM: IBM-VM/MVS 8-24-92 9:39:32

ADVANCED LIGHT WATER REACTOR w»x X1 2 SMUB, X SN AT X058

OPTIONAL ROUTING 7 FROM DETX
16" SHUTDOWN COULING LINE

>
LOAD CASE NO. BB (THMX ], FORCES AND MOMENTS IN LOCAL COORDINATES (CONTD.)

fUN  SOP  OCP AXIAL Y 4 S b Zz
GROUP MMB  NAME FORCE FORCE FORCE MOMENT MOMENT MOMENT
(e e iLB) (LB.FT) (LB.FT? {LB.FT)

RUNZ
(CONTD .}

887.41 ~1109.76 ~206.60 3022.03 5658 .58 5084 .62
87 887.41 ~1109.76 ~206.60 3022.03 5264 7173.89
88 12 8a7.41 ~1109.76 ~206.60 3022.03 4869.51 9293.18
89L 3 887.491 ~-1109.76 ~-206. 3022.03 4648.87 10478.32
89R 13 984 .44 887.41 - .36 ~1034.62 3022.03 11416.57
90 14 984 . 6 887.41 ~-552.36 ~1034 .02 2432.15 10468.89
2 984 .o B887.41 ~552.36 1034.02 1345, e72z.83
92 984 .46 887.61 ~552.3%6 ~1034 .02 389.1 6976.76
93 984 .46 887.61 ~-552.36 -1034.02 ~1149.10 5230.70
9% 964 .46 887.41 ~-552.36 -1034.02 -2027.%6 34849 .63
95 984 .46 887.41 . -1034.02 ~3001.93 1738.56
26 984 .46 887.41 ~552.36 ~1034.02 ~4088.76 12.67
97 984 .46 887.41 ~552. ~1034 .02 ~-5175.57 -1753.58
98 984 .46 887.61 - . -1034.02 ~6262.39 -3499.65

$9L BOl1A 984 .46 887.4) -552.36 -1034.02 ~7349.22 -5245.
99R BO1A 984 .46 ~552.36 588.89 ~1034 .02 ~524%.73 7349.22
100L BO1B 930.81 638.63 588. 3808.99 ~2542.47 7277.61
100R BO1B 930.81 -588.89 638..3 3808.99 ~7277.61 ~2542 .97
i01 930.81 -588.89 638. 3808.99 ~6025.71 ~1388.08
102 930.81 ~586.89 638.63 3808.99 -4773.82 -233.70
ie3 930 ~£58.89 K38.6 3803.99 -3521.92 920.69

104 g;.ox -508.89 635.6 3808.99 ~2270.02 2075.
108 . ~$68 .89 638.463 3808.99 ~101L i3 3229.47
106 930. -588.89 £%8.63 2808.99 . 4383.86
107 ©30.81 -568.89% €38.6% 3808 99 1485. 66 5538.25
ipe 930.81 -588.89 638.63 3808.99 2737.56 65692.64
109 8 -588.89% 638.63 3808.99 3989.46 7847.03
110 936.81 ~-588 .89 €38.63 3808.99 £241.35 9001.51
111L BO2A 930.81 -588.89 638.63 3808.99 6693.26 10155.82
111IR BO2A 930.81 -538.63 4%9.4% 380°.00 -10155.81 6493.26
232L 628.63 930.81 %69 :22 2.16 35.65 6103.23

112ZR BOZB 638.63 469 .64 ~930.81 ,29.15 6$i03.23 35.
113 638.83 469.64 ~9%290.81 9529.15 4115.16 ~5438.31
1144 BOZA ©38.63 469.44 -930.81 9529.15% z127.10 -6440 .97
134k BO 628.63 ~2111.70 ~930.81 9529.15 2127.10 ~-6440.97
115L 3038 2111.70 $38.63 ~930.81 ~1113.15 B286.61 ~4474.56
115R 5038 2ili. 70 ~1109.7¢6 206.60 -1112.185 ~9073.51 -2695.52
1is 2i11.70 ~-1109.7¢ 206.60 ~1113.15 ~5603.70 ~993 .54



IMPELL CORPORATION PAGE 549
SUPERPIPE VERSION 228 05/31/7905 SYSTEM: IBM-VMANS 8-26-92 9:39:32

ADVANCEDR LIGHT WATER PEACTOR #e% X1 7 SME., X SNUB AT X058
OUTIONAL ROUTING 7 FROM DESI
SHUTDOWN COCLING LINE

16"
A
LOAD CASE NO. B (THMY), FORCES AND MOMENTS IN LOUAL COURDIMNATES (CONYD.)

RUN SOP Ole AXIAL Y 20 YY ZZ
GROUP MMB  NAME FORCE FORCE FORCE HOMENT MOMENT HOMENT
i) “B) (18 La.fm) ILB.FT) LB .FT

RUN3
{CONTD. }

11?7 2ilz.70 -1169.76 206 .60 -111%2.15 -8183.88 1814.61
118 2111.70 -2309.76 206.60 -1113.15 ~776%.06 “069.69
119 2111.70 ~1109.76 206.60 ~1113.158 ~7344 .25 6324.76
1 23111.70 -110%.7% 206 .60 -1113.15 ~6926 .43 8579 .83
1211 148 £i11.7¢ ~1109.76 06.6C ~1118.15 ~-6506.51 10834 .92
121k 155 2111.70 -1109.76 -363.57 ~1113.15 6594 .6 10834.92
2111.70 ~1109.76 -363.57 ~312%. 15 ~6941.41 12168.21
i23L BO62 111.70 ~1109.7¢ -365.57 -1113.15 ~7378.:2 13501.49
1Z3R 3044 2111.79 -1¢41.80 527.66 ~1113.15 4329.80 1la76%.19
1241 BOSB 1041.81 £111.70 527.85 -5034. 13335.97
126R 5048 1041.81 -Z111.76 -527.8% ~5034.15 871.31 -13335.97

125 iba1.81 ~2111.70 ~S27. -5036 .15 -940.04 -
a2 1041.81 -2111.70 27 .64 ~-EG34. 15 -2060.29 ~4369.96
izy 10%1.81 ~2111.79 -527.66 -503%.15 ~3180.5% -480.8%
ize 1041.81 -2111.7¢ ~£7.64 ~5034 .15 ~4300.79 4537 .86
i29¢ BOSA 1041,81 ~2111.70 -527. ~5024.15 ~5671.0% 5081.36
129R BOSA 1041.51 L7 .64 2111.70 -5034 .15 i34 5421.06
130L 8058 1109.7s 363 .57 21311.70 -10006.89 5.08 $511.756

130R BOSB 1109.76 ~2111.70 363.57 -10806.80C -5511.7¢6

131t 138 b3 -21i1.790 57 -l0R06.80 -4936.25 8197.72
I31R 1%S 1109.76 ~32024.87 363.57 -10806.80 ~4936.25 6197.72
1.09.76 -2024.87 363.57 -10806.80 ~41%%.45 12329.%%
133 1163.76 ~2026. 363.57 -10806.80 -3452.62 164%6 .62
139 1109.7% ~20%%.87 363.57 -10805.80 ~2710.88 20592.09
135 A10%9.7¢ -z 024.87 363.57 -10806.80 -1%962.%8 26723.52
136 :10%.76 -2026.87 363.57 -10806.80 -1227.1% 28854 .98
1371 BO&A 170%.78 ~2024.87 262.57 ~10806.8C ~485 .34 32986 .97
137R BOsA 1109.7¢ 0.00 36%.57 -10806 .84 ~485.34 32966.47

138L BOeB 0.00 1109.7¢ 363.57 ~0.01 ~1032i.46 51505,
138K B06B 0.490 -11:9.7‘ ~363.57 .00 10221.46 -31505.0%
139 5.00 ~1109.76 -363 .57 6.00 9554.23  -29254.70
1o c.o¢c ~-1109.76 -563.57 .00 88456.98 -27006.36
144 0.90 -11C9.7% -363.57 v.00 8 g’” -24753.97
142 2.00 ~110¢. 76 ~363.57 0.09 2.48 -225G3.62
1583 0.00 -1109.76 ~36%.57 .00 6635.7%  -20253.28
1%% 0.00 ~1.09.76 ~363.57 2.00 5837.59 ~180602.92
125 0.00 ~1109.76 ~-363.57 5.00 £160.7% -15752.56
ieé 0.20 ~1109.76 -363.5 c.99 %47%2.4% -1%E62.20
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SUPERPIPE VERSION 22F 0O5/31/790: SYSTEM: IBM-W/MVS

- IMPELL CORPORATION
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PAGE 567

IMPELL CORPORATION

SUPERPIPE VERSION

9:39:32

8-264-92

SYSTEM: IBM-VAANVS

ADVANCED | [SNT WATER REACTOR =es X1 Z SHMUB, X SMB AT X058

2ZE 05731 903

FOFCES AND MORMENTS IN LOCAL COURDINATES (CONID. )

z

LOAD CASE NO. 98 1THMNY,

Yy [4
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9:39:32

PAC. 568
8-2%-92

SYSTEM: IBM-VIU/MVS

ADVANCED LIGHT MATER REACTOR »== X1 7 SNUB,. X SNUS AT X058
OPTIONAL ROUTING 7 FROM DESI

16" SHUTDOMN COULING LINE

VERSION 228 0O5/731/9:

IMPELL CORPORATION

FORCES AN® MOMENTS IN LOCAL CODRDIMATES (CONTD. !
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SYSTEM: IBA-VMANVS
ROUTING 7 FROM DESI
16” SHUTDOWN COTLING LINE
s
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PAGE 589
8-24-92

SYSTEM: IBM-VMWVS

LIGHT MATEE REACTOR »w= X1 7 SMUB, X SMU® AT X05B

CPTIONAL ROUTING 7 FROM DESI

16"

rORCES AND MOMENTS IN i"WAL COURDINATES [CONTD. }

228 05/31790:

IMPELL CORPORATION
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IMPELL CORPORATION

IBM-\MWMVS

ADVANCED LIGHT MATER REACTOR w=s X1 7 SNUB, X SNUB AT X0SB

OPTIONAL ROUTING 7 FROM DESI
16" SHUTDOMN COOLING LINE

SYSTEM:

SUPERPIPE VERSION 22€ 0O5/731/90:

FORCES AND MOMENTS IN LOCAL CUDRDIMATES (CONTD. )

3

LOAD CASE NO. B (NORM).,
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oN PAGE 591

IMPELL CORPORATY

SUPERPIPE VERSION 22 05/31/7903 SYSTEM: IBM-WW/MVS 8-24-92 9:39:32
ADVANTED LIGHT WATER REACTOR === X1 7 SNUB, X SNUB AT X052
OPTIONAL ROUTING 7 FROM DESI

16" SHUTDOMN COULING LINE

-
LCAD CASE NO. I9 (NORM), FORCES AND MOMENTS IN LOCAL COORDINATES (CONTD. )

RUN SOP oCP AXIAL Y
GROUP MMB  NAME FORCE FORCE FORCE MOMENT MOMENT MOMENT
e (5.3 e (LB.FT) (LB.FT) (LB.FT)
RUN3
(CONTD. }

115R BO3B -2981.93 -1e79.62 222.13 ~90%.23 ~9926 .52 -25846 .07
11s ~2711.30 -1079.62 222.13 -905.23 ~9477.16 941 .44
117 ~2640. 67 ~1079.62 222.13 -905. -9027.77 180%.36
118 -2170.03 ~1079.62 222.13 ~905.23 -8578.3% %007.67
11% ~1899. -1079.62 222.13 -905.23 -8129.02 6204.7%
~1628.77 -1979.52 222.13 -905.23 =7679 . &% 2.51
1Z1L 14S -1358.14 ~1079.82 222.13 -905. ~7230 16ei0. 26
12IR 145 ~1358.14 ~1679.62 ~-361.7 ~905.23 ~7220.27 10600.2¢
122 -1198. ~1079.62 ~361.76 ~-905.23 -7665.03 11899.62
123L BOGA 1262.35 ~1079%.62 ~361.76 ~905.23 -8059.80 13199.00
123R BOSA 1262.35 -101%.21 567.60 - . 3605.67 15069 .52

1241 BOGB 1019.21 15641.51 507.60 -4284.97 -658. 146
126R BOYB 1019.21 ~1561% .61 -507.60 -42864.97 &2 ~16491.22
125 101%.21 ~1826. ~507.60 ~4284.97 -1083.09 -10860.08
126 1019. ~2187.185 ~-507.60 -4284 .97 ~2163.51 ~6666.77
127 1019.21 -2389.9 -507.60 ~4284.97 =3263. ~2506.50
128 1019.21 ~2672.58 ~507.60 ~4284.97 ~4324.35 3406.38
1291 BOSA i019.21 ~2955.45 ~507 .60 ~4284 .97 -5404.78 9286 .2%
129R BOSA 1019.721 -507.60 2955.4%5 -4284.97 9286.2¢ 5604.78
i30L 1079. 26l1.76 3095. ~10756.41 €337.1° 5486 .06
130R BOSB 1079.62 -3095.08 361.76 -10756.641 -54586 .06 6337.19
131 1S5S 1079.62 ~3305.%0 361.76 ~10756.41 -4913.23 11293 .68
13iR 155 1079.62 -1293.89% 361.76 ~10756.41 -4913.23% 11293.68
1079.62 -1565.63 .76 -10756.641 ~4174.88 14288.12
133 .62 -18%7.37 361.7¢ -10756.41 -3436.52 17801.77
134 1079.62 -210%.12 1.76 -10756.41 ~-1698._16 21834 .60
135 107%.%2 -2380.86 361.76 - . ~1959.80 26386.60
. -2652.60 1.76 -10756.41 -1221. 31457.77
1370 BOSA 1079.82 ~2926. 361.76¢ -10756.41 .07 37048.20
137R BO6A 1079.62 4060.19 361.76 -10756.61 ~483.08 57048.20
138 BoeR ~-3780.93 1079. 361.76 ~9.01 -10273.3% 39703.76
1388 BO6B ~3780.93 ~1079. ~361.76 0.00 10273.34 -30703.76
139 ~3510.86 ~1079.62 ~381.76 0.00 9539.54  -28510.64%
140 -3240.89 -1079.62 ~361.76 0.00 8805.73 -26317.53
161 ~2970.73 ~-1079.62 -361. ¢.00 8071.91 -29124.37
142 -2700.66 -1079.62 -361. e.no 7338 .14 -21931.25
143 ~2430.60 ~1079.62 ~361.76 0.60 6604 .30 -19738.16
146 -2160.53 ~1079.62 ~-361.76 0.00 5870.48 -17545.06
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PAGE 672

IMPELL CORPORATION

9:3%:32

8-29-92

SYSTEM: IBM-VM/MVS
ADVANCED LICHT WATER REA_TOR »»= X] Z SMUB, X SNMUB AT Xo58

SUPERPIPE VERSION 22E 05/31/90:

FORCES AND MOMENTS IN LOCAL CODRDINATES (CONTD. )

(SS57 ),

Yy
MOMENT
{LB.FT)

0
MOME
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9:39:32

8-26-92

PAGE 473

7 FROM DESI

16" SHUTDOMN COULING LINE

SYSTEM: IBM-VIMMVS
FORCES AND MOMENTS IN LOTAL COURDINATES (CONTD )

ADVANCED LIGHT WATER REACTOR === X1 7 SMUB, X SMUE AT X058

4
LOAD CASE NO. 88 (S557),
sop
"e

SUPERPIPE VERSION 22€ wS/31/790;

IMPELL CORPORATION

LT
H
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IMPELL CORPORATION PAGE 474
SUPCRPIPE VERSION 22 05/731/790; SYSTEM: IBM-VIW/NVS 8-24-92 9:39:32

ADVANCED LIGHT MATER REACTOR === X1 Z SMNUB, X SMSB AT X058
CPTIONAL ROUTING 7 FROM DESI
COULING LINE

16" SHUTDOWN
&
LoD NO. &9 1SSST3, FORCES AND MOMENTS IN 1O0CAL CODRUINATES (CONTD.)

RUN  SOP OCP AXIAL Y Z X Zz
GROUF MMB NaME FORCE FORCE FORCE MOMENT MOMENT MOMENT
ne: w8y e 1LB.F7) (LB FT) (LB .FT)

RUNS
(CONTD. )

36 63.34 155.23 106.02 3985.37 $91.25 1002.71
87 63.18 155.23 106.02 3985.37 459.29 921.51
d iz 83.1¢ 155.23 106.02 3985.37 381.72 °20 47
89 13 63.14 155.23 106.02 3985.37 376.5% 955.75
2%m 13 139.35 63.16 126.18 . 3985.37 1020.52
S0 1s 139.35 63.16 126.1% 92.39 3870.%1 957. 9%
91 139.35 14 126.16 92.4% 3662.92 842.9%1
92z 139.35 53.14 126.1% 92.49 3456.1% 728.27
9 139.35 63.1¢ 126.1% 92.4% 3253.83 616.27
9% 139.35 63.14 12616 92Z.49 3055.80 501.93
% 139.55 63.34 izs.1e 92.49 862. 9% 392.64
9% i59.35 £3.1% 126.16 92.49 2676.36 287.60
7 13%.35 63.16 126.1¢ 92.49 2497 48 193.99
bi-d 139.55 63.16 126.16 92.49 2328.06 138 .46
991 BOlA 129.35 63.148 126.1% 92.49 Zi70.32 167.23
S9R BO1A 139.3% i26.16 46.58 92.49 167.23 217¢.32
100L BO1B 152.19 110.36 .58 161.18 86.68 2063.01
1008 3018 182.19 46.58 110.36 141.18 2043 .01 . 86.68
101 152.1% “6.58 110.36 :481.18 189 .33 199.69
62 152.19 46.58 110.346 141.18 1760.76 2:6.41

103 152.19 45.58 110.36 161.18 i63%.08 .
104 152.19 “6.58 110. 161.18 1536.60 387.01
105 152.1% 46.538 110.36 141.18 1451.03 468.36
106 152.19 46.58 110.36 i141.18 1392.14 549.98
107 152.19 46.58 110. 141.18 1361.16 631.78
108 152.19 46.58 110. 141.18 1359.92 713.71
109 152.19 %6.58 110.36 161.18 1388.58 795.971
110 152.19 46.58 110.36 141.18 14645.31 875.98
11IL BOZA 152.19 46.58 110.36 161.18 1527.00 965.19
111IR BOZA 152.19 110.36 177.53 161.18 965.19 1527.90
11ZL BOZB 110.36 152.19 177.53 1085.21 165.00 1807.59
112R BOZB 110.36 177.53 152.19 1085.21 1607.59 165.00
113 110.36 177.53 152.19 1085.21 1109.89 491.81
1isL 2934 110.36 177.53 152.1¢ 1085.21 #17.28 841.10
114R BO3A 110.36 93.45 152.19 1085.21 817 28 841.19

1151 BG3B 93.45 110.3s& 152.19% €39.80 895.78 8is.
115r BO3B 73.45 155.23 106.02 639.80 612.7% 1063.07

2 93.45 155.23 106.02 639.80 %25.38 789,



9:39:3%2

PAGE 675
8-26-92

SYSTEM: IBM-VM/MVS
ADVANCED LIGHT WATER REACTOR #=x X1 Z SNUB, X SMUB AT X058
FORCES AND MOMENTS “N LOCAL COURDINATES (CONTD. )

IMPELL CORPORATION
m%m VERSION 22€ 05/31/90;
LUAD CASE NO. &8 1SSST),
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9:39:32

PACE 676
8-26-92

VERSION 22€ 05/731/7903 SYSTEM: IBM-VMANWVS
ADVANCED LIGHT MATER REACTOR =aw X1 Z SNUB, X SNUB AT X058
FORCES AND MOMENTS JN LOCAL COOURDINATES (CONTD.)

IMPELL CORPURATION
SUPERPIPE
LOAD CASE NOY. #8 7SSST),

8528
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PAGE 492

IMPELL CORPORATION

9:39:32

8-29-92

SYSTEM:

IBM-VW/MVS
LIGHT MATER REACTOR === X1 7 SMM, £ SMUS AT XosSe

OPTIONAL RCUTING 7 FROM DESI
16" SHUTDOMN COULING LINE

228 0S5/31/90:

FORCES AND MOMENTS IN LOCAL COORDINATES

5
LOAD CASE NOU. B8 (SSTI),

"t

(Le.FT)

Yy
MOMENT
e .F7}

B
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PAGE 6%

IMPELL COMPOR”

9:39:32

8-29-92

SYSTEM: IBM-VM/MVS

9 4TED LIGHT MATER REACTOR #=== X1 7 SMUB, X SMUB AT X058

%
(3 >

SUPERPIPE W& _ o

. MAL ROUTING 7 FROM DEST

15" SHUTDOMN CODLING LINE

FORCES AND MOMENTS IN LOCAL COURDIMATES (CONTD.)

5

" UAD CASE NO. 88 (SS7T Y,

RUN1

(CONTD. )
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IMPELL CORPORATION
SUPERPIPE VERSION 22 05/31/790: SYSTEM: IBM-VW/MVS 8-26-92 9:39:32

ADVANCED LICGHT WATER REACTOR #== X1 7 SMUB - X SMUB AT X058
OPTIONAL ROUTING 7 FROM DESI
16" SHUTDOWN CODLING LINE

5
LOAD CASE NO. 38 1SSTI), FORCES AND MOMENTS IN LOCAL CODRDINATES (CONTD. )

RUN SOP DCP AXTAL A4 Z botad Yv Iz
CROUP MMB NAME FORCE FORCE FORCE MOMENT MOMENT MOMENT
mna) s L8l IHe.F7) tLB.FT? (LB.FT)

RUNZ
(CONTD. }
79 30528.12 .11 7828.01 42758 .47 25186 .10 es0e .07
80 30528.12 35.11 7828 .01 42758 .47 16052.25 6186 16
8lL P3 30528.16 2235.11 7828.01 42758 .49 7918.36 5560.26
8ikR P3 31550.69 3365.83 8164 .28 42758.49 7918.36 5560.26
8lL P2 31350.69 3365.33 8164.28 42758.49 i3821.14 7868.08
8ZR P2 164 .81 192.05 164.85 0.00 123.64 164.06
83 ”1 144 .81 192.05 164 .85 0.00 0.9 2.00
RUNS
84 88 4332.17 14699.36 13999.48 67330.9% 79629.56 79325.31
9619.28 %332.17 17921.48 49715.91 6733C.9% 100647.31 BRANCH AMES

8s5L 11 4332.17 14699.36 13999 .43 67330.9% 66585.00 65827.9%
85 11 3938.09 14655.89 13585.05 67330.9% 66585. 00 65827.%
8s 3938.09 164655.88 i3585.05 67330.9% 47560.41 49265.87
87 3938.09 14655.88 13585.05 67330.9% 28535.77 32703.78
8L 12 3938.09° 14655.89 13585.905 67330.9% 9511.67 i6161.63
s8R 12 3672 .53 13815.71 11567.59 67330.96 9511.07 i6161.63

8oL 13 3672.53 13815.71 11567.59 67330.9% 19%436.02 28699
B9R 136422.17 3561.93 10162.27 16071.89 67330 .9 30752.16

oL 18 13422.17 3561.93 10162.27 16071.89 59807.73 29002.

SOR 16 1227%.17 3342.33 8829.91 . 59807.73 9002,
91 12273.17 3342.33 8829.91 16071.89 50042.75 27708.91
” 12273.17 3362.53 8829.91 16071 .89 $0277.77 26414.88

93 10235.81 2296 .95 7745.10 .88 30512.7¢ 25120.
9% 10961.15 2602.49 7565.97 1531%.01 32706.75 23269.18
95 10961.15 2402 .49 7565.97 15313.01 35068 .55 21171.27
9% 9394.79 3938.06 7893.29 15313.01 37432.34 19673.40
97 9396.79 3938.06 7893.29 . 47266.79 i7152.22
98 9396.79 3938.06 7893.29 15313.01 57101.27 15231.06
9L BO1A 939%.79 3938.04 7893.29 15313.01 66935.75 13309.86
99R BClA 8720.3% 7327.84 5482.27 15313.01 13309.86 66935.75
i00L B01B 9392.87 6363.380 5482.27 6514.53 16%04.27 $9217.25
100R BO1B 8538.60 5058.59 5972.26 6514.53 69217.25 14906.27
101 8538.60 5058.59 5972.26 6516.53 66093 .25 1921z.22
102 8538.60 5058.59 5972.26 6514 .53 €296%9.27 23520.16
103 7803.77 5008 .53 5371.25 5174.36 60801 .68 26964 .54
6666.67 3101.89 4190.93 5174.36 58389.23 30261. s
108 6666.67 3101.89 4190.93 5i76.36 54704.33 32588.61



9:39:32

8-24-92

PAGE 6%

LB FT}

8. FT)

IBM-VM/MVS

SYSTEM:
ADVANCED LIGHT WATER REACTOR =»ws X1 Z SNUB, X SMUB AT Xo0SB

ROUTING 7 FROM DESI
FORCES AND MOMENTS IN LOCAL COURDINATES (CONTD.)

IMPELL CORPOTATION
SUPERPIPE VERSION 2I2E 05731790,
1s”
-
M 15571,

LOAD CASE NO.
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IMPELL CORPORATION

STYSTEM: IBM-VMANVS

!
s
g
f
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N
8
i
:
:

SUPERPIPE VERSION 228 05/31/790:
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PACE 713

IMPELL CORPORATION

9:39:32

8-26-52

SYSTEM: IBM-VM/MVS

ADVANCED LIGHT MATER REACTOR === X1 I SMUB, X SNUR AT X-58

SUPERPIPE VERSION 22 05/31/790)

FOPCES AND MOMENTS IN LOCAL COURDINATES

LUAD CASE NO. ® (SSET),

~ES

e

RUN SOP  OCP
SROUP N8B NAME
RUNL
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IMPELL CORPORATION

SYSTEM:

IBM-VNVS
: LIGHT WATER REACTOR w=== X1 Z SNUB, X SNUB AT Xo58B
OPTIONAL ROUTING 7 FROM DESI

16" SHUTDOMN COULING LINE

SUPERPIPE VERSION 2Z2E 0S/31/790;

FOPTES AND MOMENTS IN LOCAL COOPDINATES (CONTD.)

LOAD CASE NU. 89 (5SET),

¥
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IMPELL CORPORATION
SIPERPIPE VERSION

SYSTEM: IBM-VMLMVS

ADVANCED LIGHT MATER REACTOR <ex X1 J SMUB. X SMSB 27 X053

OFTIONAL ROUTING 7 FROM DESI

is™

2ZE 05/31/90;

FORCES AND MOMENTS IN LOUAL COURDINATES (CONTD. )

o

LOAD CASE NOU. @9 (SSET),

nnmht7
GEE
RERUERIYSS

B A

SENITIRRLE

-...

S

i
auEREESS:

S

g §
P99 EIRRIINANSASIALINS

RN LR

i
S

nsnuuunuu 3uuunannu«
St £ 4 {333 11.0 4§ 4
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TURDGRA™
Stl':kt INE v:bxm ZZE 05/1./90;

LOAD CASE
RUN

GROUP

§
L 2

:

?TIML ROUTING 7 FROM DESI

o
NO. 89 (LSEY ),
SoP pep
B NAME
)
79
80
SiL P
8lR P3
82L P
4R P2
83 ri
B84 S8
85L 11
ask 11
8o
87
8sL 17
83R 2
891 i3
8% 13
oL 28
J0R 14
ot
95
9
97
98
99L ED1A
958 BO
100L BO1B
100R BO1B
101
102
102
104

SYSTE™: IBM-VIUMVS
ADVANCED LIGHT MATER REACTOR »»x X1 7 SMUB, X SMX ar X558

COOLING LI E

FORCES AND MOMENTS IN LOTAL CODRDINAYES (CONTD. )

103227.19
103227.1°
103227.2%
104045.81
196049.81
164 .8}
144 .8

Y
FORCE
tig)

is811.12

>
...
A

16164 .38
16154 .38
16164.38
161654 .37
156405.50
15405 .50
15405.50
15405 .50
15405. 50
15405.50
1564C5.50
#655.71
6655.71
6655.71
6655.71
5315.53
5315.53
5315.53

PAGE 716
8-26-92
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IMPELL CORPORATION PAGE 717
SUPERPIPE VERSION 22 0S/31/973 SYSTEM: IBM-VMw~ 8-24-92 9:39:32
ADYANCED LIGHT WATER REACTC . - - « LiEEL . SNUB AT XoS5B

OPTIONAL ROUTING 7 FROM DE“.
6" SHUTDOWN COOLING LINE

o
LOAD CASE NO. 2@ (SSEYT), FORCES AND MOMENTS IN : v: ~NATES (CONTD.

RUN SOP DCP AXIAL Y z XX Yy zz
GROUP MMB  NAME FORCE FORCE FORCE MOMENT MOMENT MOMENT
we) ne) e (LB.FY) (HB.F7) 1B.FT)

RUNS
(CONTD. )

106 7767.39 3233.07 4911.16 6655.71 50778.49 37" ~~.52
107 7767.39 3233.07 4911.16 6655.71 47157.68 . . 33
108 7712.23% 5588.98 9 w655 .71 45456 .59 43898.56
109 7712.23 5588.98 €489.30 6655.71 44730.29 47670.80
110 7712.23 £588 .98 6489.30 665571 97 51664 .48
11iL BO2A 7712.2% 5588.98 6589.30 6655.71 43358.83 $5219.59
111R BO2A 8143.00 5824 .86 7262.27 6655.71 55219.59 3358.83
1i2L BOZB .86 8143.00 7247.27 £5422.00 7290.26 28743 .64
112R 8028 5491.66 7328.60 8321.39 55422.00 38743.6% 7290.26
113 5491.66 7328.60 83231.39 55421.98 32462.98 20922.1%
114L BO3A 5491.66 7328.60 8321.39 55422.00 28187 .44 34576.60
114R BO3A 57 6795.54 730%.11 55422.00 28187 . 24576 .60
115t BO3E 672054 5294 .57 7309.11 31482 .46 48897.24 32112.39
115R 8038 6108. % 5191.93 6587.60 31482.46 431018.01 39605. 66
116 6108. 96 5191.93 6587.60 31432.45 33128.83 32196.17
317 6108.9%6 5191.93 6587.60 31422.45 23262.11 24788.57

1i8 5238.4 4831.90 7656.91 31482. .98 17392
119 . 4831.90 7456.91 31482.45 £1308.78 17162.59
izo 29.15 3548.87 7935.75 3i681.21 31050.99 14077 .50
121L 145 5429. 3548.38 7935.75 31681.249 39912.93 13450.06
12IR 148 4994 .62 3485.13 4635.95 3le81.25 39912.93 13450.06
122 4994 .62 3483 .13 .95 31e81.21 39472.39 16005.2%
123t BO4A 4783.07 4538.2% 4719.6% 31482.496 35910.67 25458.23
123R BOSA 4609.01 %905.30 3658.14 31482.46 31105.02 31281.25
iz2el BO4B 4905.30 4609.01 3658.14 3220.64% . 29735.9
BO4B 4372.81 4452.70 3037.49% 53220.6% 2936%.30 29735.96
125 4372.81 4452.70 3037.94 220.62 28008.34 26509.69

126 4372.81 4452.70 3037.44 220.62 26653 .85 23298.
127 3714.45 4558.91 2303.11 220.62 26Z10.88 23531.89
iz28 3714. 4558.91 2393.11 33220.62 923.45 27419.50
129L BOSA 3716.45 4758, 91 2303.11 3220.64 27655.53 31369.04
129% BOSA 3407.26 1773.29 4750.55 3220.66 9.0a 27659.53
i30L poSe 3137.69 2166 .57 4750.55 25368.25 41351.55 27115.52
¥ BOSB 3055.80 4852.2%6 2658.04 25368.25 27115.52 41351.55
131L 1S5S 3055.380 4852.26 2058.04 25368.25 .99 46524.20
1%IR 1S5S 29%1.22 5105.05 2690.59 25368.25 5.4 46526.20
152 2961.22 5105.05 2090.59 25368.23 216417.642 41686.19
133 2941.22 5105.05 2090.59 25%68.23 . 37329.47



IMPELL CORPORATION

SUPERFIPE VERSION 228 05/51/90;
ADVANCED LIGHT WA
OPTIONAL ROUTING

3. 3.zemz333

1s™

35

Wi
B8R
2555

g
2828982

SYSTEM: IBM-VM/MVS

7 FROM DESI

Y
FORCE
wua)

2020.43
T020.43

Z
FORCE
(RS-0

2161.66

ot
MOMENT
tLB.FT)

i

e

28333233333y

gﬁ
OQOGQQOQQQOOP?OB S

43335

.WUOQQO

&
i
Oﬂﬂeag“

433

888333338283 233338

> 5N

TER REACTOR #%» X1 Z SHUB, X SNUB A1 X058

YY
MOMENT
1LB.FT)
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APPENDIX D

DIRECT VESSEL INJECTION - PRELIMINARY ROUTING AND LOADS ANALYSIS

Purpose

This appendix reportes the recults of a preliminary stress an: lysis
of a System 80+ Direct Vesscl Injection (DVI) line in the Reactor
Building to provide applicable forces and moments for the Leak-
Befora-Break (LBP) evaluation. The piping includad in the model is
represented in the isometric sketch that follows. The analysis
model oriainates 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,
codes, and regulatory reguirements are defined in the System 80+
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 coude 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 a2 simple Lumped Mass Idczlization is used to determine
mode shapes and frequencies for the dynamic analysis. This piping
is analyzed uring the SUPERPIPE computer program.



Results

ASME Boiler and Pressure Vessel Code, Section III, 1989.
Draft Distribution Systems Design Guide.

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

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

System 80+ Safety Injection System Piping and
Instrumentation Diagram.

System 80+ Nuclear Island Detailed Arrangement Drawings.

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

1.

6.

Gravity - Fluid-filled

Thermal Expansion

Gravity + Thermal (Normal Operation)
Seismic Inertia - SSE

Seismic Anchor Movement -~ SSE

Seismic Inertia + Seismic Anchor Movement
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PAGE 58

156:45:34

8-20-92

226 057317903 SYSTEM: IBM-VMVS
OVI ANALISIS FOR DESI =

IMPELL CORPORATION
SUPERPIPE VERSION

wa% ANCHOR ADDED 8°-8" S OF C06% DUE TO LBS CONCERNS »rw

%% DIRECT VESSEL INJECTION SYSTEM

: C. E. RIDDLE DATE: 8719792

FORCES AND MOMENTS IN LOCAL CODRDINATES

1 (GRAV)Y,

STATIC ANALYSIS NO.

[ 24
TOMENT
L. FT)

¥

XX
MOMENT MOMENT

ILB.FT}

(LB.FT

Z
FORCE
sy

b4
tis?

e

&5
L

£0% AT PN ERTFARTIRY T RAUSRESRALIANSNIREL
- ™~ Lo ~ N o
sPEP R A A

s
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IMPELL CORPORATION PAGE 59
SUPERPIPE VERSION 22€ 05/31/90) SYSTEM: IBM-VM/MVS 8-20-92 16:45:34

DVI ANALISIS FOR DESI »=

STATIC ANALYSIS NO. 1 IGRAV), FORCES AND MUMENTS IN LOCAL COURDINATES (CONTD.)

RUN SOP OCP AXTAL ¥ Z X Yy ZZ
GROUP MMB  NAME FORCE FURCE FORCE MOMENT MOMENT MOMENT
wus (88 3 s (LB.FT) (LB .Fv) ILB.FT)

RUN1
(CONTD . )
7.%2 -519.91 -0.08 ~-17¢.88 33.06 ~2199.80
34L Co3aA 7.92 ~806.72 -0.08 -172.88 32.91 ~916.61
CO3A 7.92 0.08 ~806.72 -172.88 o16.61 32.91
351 Co38 ~0.08 7.92 ~1097.38 275.% -13562.9% 2z.91
3ER CO3B ~0.08 -1097.38 -7.92 275.45 2z.91 i362.94
36L M3 -0.08 -1134.33 ~7.92 275.45 20.93 1641.91
ISR M3 -0.08 1263.91 ~7.92 275.45 20.92 1641.91
37 -0 08 1000.24% -7.92 275.45 6.82 ~374.58
38 ~-0.08 726.56 -7.92 275.45 ~7.28 ~1921.42
39 -0.08 47z2.88 -7.92 275.45 ~21.38 -

40 -0.08 209. -7.92 275.45 -35.49 -3606.07
41 -0.08 -56.9 -1.92 275.45 -49.59 ~3743.88
42 ~0.08 ~318.15 ~7.92 275.45 ~63.70 ~3612.01
a3 ~0.06 ~581.83 ~7.92 275.45 -77.80 ~2610.47
441 COsA -0.08 -845.51 -7.92 275.45 -93.91 -1339.25
G6R CO4A ~0.008 -7.92 845,51 275.45 ~1339.25 91.91
45L 048 7.9 .08 1136.186 106.71 1513.99 101.9%0
45R CO4B 7.92 -1136.16 ~0.08 100.71 ~101.90 1513.99

46l  He 7.92 -1321.20 -0. 71 -102.00 ‘
4R  He 7.9 1327.06 -0.08 00.71 -102.00 3049.84
47L COSA 7.92 1142.00 ~-2.08 .71 -10Z.10 1506.69
47R COSA 792 - -1132.00 19¢.71 1506 .69 102.10
48L 0.08 7.92 -851.34 ~260.85 ~1165.13 92.31
48R CO5B 0.08 851.34 7.92 -260.85 ~92. ~1145.13

%9 0.08 587.67 7.92 -260.85 -78.20 - .
50 0.08 323.99 7.92 ~260.85 -£4.10 469
51 5.08 60.31 7.92 ~260.85 ~49.99 ~-2580.97

52 .08 -203. 7.92 -260.85 -35.89 ~H453.
53 c.08 -467.04 7.92 ~260. -21.78 ~2856 .49
54 ©.08 -730.72 7.92 ~260. ~7.68 -1789.73

55 ¢.08 -99% .39 7.92 ~Z60. 6.43 ~253.
S56L W5 9.08 ~1258.07 7.92 -250.85 29.53 1752.81
56R 9.08 736 .50 7.92 ~Z60. 20.53 1752.81
ST7L CO6A 0.08 €¥9.50 7.92 ~260. 22.51 1573.31
S57R CC6A 0.08 -7.92 699.50 ~260. -1573.31 £2.51
C 7.92 0.02 40854 880.60 431.86 3z2.31
58R CO4B 7.92 %08.84 -0.08 880.60 32.31 -4%1.86
53 7.92 1364.37 -0.08 280.69 32.16 -935.46
&0 r7.92 ~160.09 -0.08 880.60 3z. ~930.15



IMPELL

CORPORATION
SUPERPIPE VERSION 22E 05/31/90:
DVI ARALISIS F
wxx ANCHOR

STATIC ANALYSIS NO.

RUN SOF DCP
GROUP MBS NAME

RUNL
({CONTE . }
61
62 ANCI

SYSTEM: IBM-VM/MVS
OR DESI ==

ADDED 8'-8" S OF CO&* DUE T LBE CAMNCERNS wws
#% DIRECT VESSEL INJECTION SYSTEM ==

ANALYSIS BY: C.

1 (GRAVI,

AXIAL
FORCE
e

E. RIDDLE

DATE: 8719/92

FORCES AND MOMENTL IN LOTIL COURDINATES (CWID.)

Y 4 Yy
FORCE FORCE

MOMENT MOMENT

e (e (LB.F7T? (LB.FT?)
~414 .56 -0.08 880.60 31.86
-689.03 ~0.03 880.60 31.72

PAGE O
a-20-%2



IMPELL CORPORATION PAGE 339
SUPERPIFE VERSION 22 05/31/9%03 SYSTEM: IBM-VMANWS 8-20-92 16:45:34

DYI ANALISIS FOR DESI wx
ADD(DG'-O"SGC“'M TO LBB CONCERNS wws

*x% ANCHOR
bt DIRfCT VESSEL INJECTION SYSTEM w»
ANALYSIS BY: C. €. RIDDLE DATE: 8/19/92

LOAD CASE NO. 28 (THMX), FORCES AND MOMENTS IN LOCAL COURDINATES

RUN SOP DCP AXTIAL ¥ 4 XX YY zz
GROUP M8 NAME FORCE FORCE FORCE MOMENT HOMENT MOMENT
tiB) “s) (LB) (LB.FY) LB FT) (LB.FT)

RUNL

1 RVYNO 2880.10 809%.50 -1968.85 B88Z.3% ~3079.83 13024.57
2 M1 2880.10 809.50 -1968.£5 8882 .34 -3545 .55 12727.48
3L RVNA 2880.10 809.50 -1968.85 8882.34 ~7192.33 115627.02
3R RVNA 2830.10 ~1968 .85 ~-809.50 B8882.34 11627.02 7192.33
SL RVNB 28.72 644 .35 ~-809.50 ~3440. 64 2397.11 7917.85
4R PVHB 3428.72 809.50 644 .35 ~3630 .64 ~7917.85 13082.56
5 3428.72 809.50 646 35 ~3440.9% .92 1zo008.11
6 3.28.72 809.50 646 .35 ~3440.64 ~-5283.98 10933.68
7 3428.72 809.50 644 .35 ~3440.6% ~3967.075 9859.25
8 3428.72 809.50 644 .35 ~3640 .64 ~2659.11 16094 .63
9 CO,\ 3428.72 809.50 644 .35 ~3440. 64 -1801.27 11602.02
10L COlb -809.50 3428.72 664 .35 1361.13 ~2588 53 8043.11
10R COlB ~809.50 3428.72 66435 1313.98 ~2588 .53 8043.11
11 ~-809.50 3428.72 €44.35 1313.98 ~-1575.47 2652.44
1z -809.50 3428.72 644 .35 1313.98 ~562.41 -2738.23
13 S\ -809.50 36428.72 694 .35 1313.98 450.65 -8128.91
14l CO2A -809.50 3428.72 644 .35 1313.98 621.67 ~2025.76
14% Co2a ~-809.5¢C -36428.72 ~644 .35 1313.98 -621.07 9035.76
coz8 3428. ~-809.50 -644 .35 1473.19 889.10 1259%.67
15R Co02B 3428.72 809.50 644 .35 1473.19 -889.10 -1259%.67
16 H1 3428.72 £09.50 694 .35 1473.19 -804.12 ~12399.60
17 swe 3428.72 809.50 594 .35 1473.19 ~719.16¢ -12204.5>
18 vi 3428.72 809.50 644 35 1473.19 88z. ~12009.46
19 3428.72 809.50 644 .35 1473.19 1990.07 -10741.52
20 vz 3428.72 809.5C 644 .35 1473, 3097 . -9473.5
23 3428.72 80%.50 644 .35 1473.19 4319.17 -8075.61

22 3428.72 809.50 544 .35 1473.19 £540.53 ~5000.
23 36428.72 809.50 644.35 1473.19 6761.90 ~2967.02
24 3428.72 809.50 444 .35 1473.19 .26 -10923.95
25 1428.72 809.50 644 .35 1 «19 9204.62 -11885.89
2L W2 3428.72 809.50 844 .35 1473.19 1045.99 -12847.82
26R HZ 3428.72 ~799.85 #4435 b .19 i0425.99 -12847.82
27 3428.72 ~799.85 644 .35 1473.19 11766.76  -11281.51

28 3429.72 ~799.85 544 .35 14 13067.53 -9715
29 3428.72 ~79%.85 644 .35 2673.19 14388.31 -8148.87

30 3428.72 -799.85% 44 .35 1873.19 15709. .
31 3428.72 -799.85 «4%.35 1673.19 17029.86 -5016.26
32 3428.72 -799.85% 84%.35 1673.1° 18350.63 ~3449.92



PAGE 340

IMPELL CORPORATION
8-20-92 156:45:34

SUPERPIPE VERSION 22€ 05/31/90; SYSTEM: IBM-VM/MVS

DVI AMALISIS FOR DESI w=
stotad D 8°-8" S OF CO6* DUE TU LBB CONCERNS ww%»

ANCHOR ADCE
%% DIRECT VESSEL INJECTION SYSTEM w=
ANALYSIS BY: C. E. RIDDLE DATE: 8/19%/92

LOAD CASE NO. 28 (THMX), FORCES AND MOMENTS IN LOCAL COURDINATES (CONTD. !

RUN SOP DCP AXIAL Y Zz
GROUP MMB  NAME FORCE FORCE FORCE MOMENT MOMENT MOMENT
(B8} () (L) (LB.FY) 1LB.FT) (LB.FT)
RUN1
(CONTD . )

33 3428.72 ~-799.85 644 .35 1473.19 19671.41 ~-1883 .60
34L CO3A 3428.72 -799.85 694 .55 1473.35 20992.20 ~317.27
CO3A 3428.72 -644 .35 ~799.85 1475.19 317.28 20992.20
35L Cozs 644 .%6 3428.72 -799.85 693 1395.36 17310.06

coze 644 .35 ~799.85 ~-3428.72 693.25 17210.06 -1395.
36L W3 644.35 ~-799.85 ~3.28.72 693.25 16403.21 -1379.80
38R N3 644 .35 ~90.31 ~-3428.72 693.25 16403.21 -1379 80
37 644,35 ~90.31 -3428.72 693.25 9941.9% ~1209.62
38 644,35 -90.31 -3428.72 693.25 3430.67 ~1039.44
29 644 .35 -90.31 - J2 653.25 ~2960.63 -869.25
a0 644 .35 -90.31 -3428.72 693.25 -9441.93 -6%9.07
41 644 .35 ~90.31 -36428.72 693.25 -15903.23 ~-528.89

4z 644.35 ~90.31 -3428.72 $93.25 -22364.52 -358.
43 644 .35 -90.31 -3428.72 =93, “ .81 -210.81

44L COsA 644 .35 -90 .31 -3428.72 $93.25 ~35287.17 -286.
44R CO4A 644 .36 ~3428.72 90.31 693.25 ~286.57 35287.17
451 C04%8 3428.72 64 1. 35 90.31 341.31 €40.08 38969.3¢0

45R CT04B 3428.72 ~9y.31 644 .35 341. ~38959.30 .
8L M4 3428.72 -90.31 644 .35 341.53 -38117.19 .92
48R  He 3428.72 29.35 844 .35 341.31 -38117.1% 586.92
471 CO5A 3428.72 29.38 644 .35 341 -37265.08 549.84
47R CO5A 34z8.72 644 .36 -29.35 361.31 549.846 37265.08
48L C058 ~644 .35 3428.72 -29.35 -512.76 395.75 31878.71
488 Cose -644 .35 29.35 3428.7 -512.76 -31878.71 305.75
49 ~644 .35 29.35 3428.72 ~512.76 -256417.42 255.08
50 -644 .35 29.35 3428.72 ~-512.76 -18956.16 206.40
51 -644.35 29.35 3428. ~512.76 ~1249%.87 153.73
52 -644 .35 29.35 3428.72 ~512.76 -6033.57 103.06
53 -644 .35 29.35 3628.72 -512.76 1065.58 52.38
54 -644 .35 29.35 3428.72 ~512.76 6889, -31.62
55 ~644 .35 29.35 3428.72 -512.76 13350.32 - .21
56L M5 ~644.35 29.35 3428.72 ~512.76 19811.67 -171.0%
~64%.35 71.58 3428.72 -£312.76 19811.67 -1::0.0%
571 CO6A -644 .35 71.58 3428.72 -512.76 2C713.52 ~1:8.13
57R CO6A -644 .35 -3428.72 71.58 -512. . 20718.52
58L Co6B 3428.72 644 .%6 71.58 -228.57 -422.32 26104.86
58R CC&B 3928.72 71.5¢ 544.35 -228.57 26106 .86 4z2.32



IMPELL CORPORATION
SUPERPIPE VERSION 22

oVl
e

ANCHOR

057317903

SYSTEM: IBM-VM/MVS

AMALISIS FOR DESI ==
ADDED 8'-8" S OF CO6* DUt TO LBS CONCERMS mus

#% DIRECT VESSEL INJECTION SYSTEM »=

ANALYSIS BY: C.

LOAD CASE NO. 1 @ (THMX),

RUN SOP pCP
GROUP MMB NAME

RUNL
(CONTD. )

62 ANC1

E. RIDDLE

DAYE: 8/19/92

FORCES AND MOMENTS IN LOCAL COORDINATES (CLONTD.)

AXIAL
FORCE
(Ls)

28
28
28
3428.

3
NNRN

-
-
+

i

(8}

2ot
£888

xX
MOENT
(LB.FT)

-228.57
-228.57
-228.57
~228.57

NT
(LB.FT?

27268.°0
2n632.75
29896.69
31160.67

PAGE 341
8-20-92

16:645: %24



IMPELL CORPORATION PAGE 349
SUPERPIPE VERSIMN 22 05/31/903 SYSTEM: ISM-VM/MVS 8-20-92 16:45:34

DVI ANALISIS FOR DESI w=
sboind D 8'-8" S OF CO6% DUE TO LBB CONCERNS »%n

ADDE
#% DIRECT VESSEL INJECTION SySTEM ==
ANALYSIS BY: C. E. RIDDLE DATE: 8/19/92

2
LOAD CASE NO.PER (THMP ), FORCES AND MOMENTS IN LOUAL COURDIHATES

SN SoP  DCP AXIAL ¥ Z bosad Yy (24
CROUP B NAME FORCE FORCE FORCE HOMENT MOMENT MOMENT
(LB} (LB} (e (LB.FT? fLI.FT) (LB.FT)

RUN1

1 RWO 2880.10 809.50 125.67 8882.34 0.00 13024.57
z N1 2880.10 809.50 125.67 8882 .35 0.00 12727.48
3L RYNA 2880.10 809.50 125.67 6882 .34 ~ % 11627.02
2R RVNA 2880.10 125.67 737.54 8882 .34 116.. .02 7192.33
4L RVNB 3428.72 644,35 757.54 108.58 13977.11 7917.85
4R RVNB 3428.72 809.50 644 .35 108.57 .00 13082.54
5 3428.72 809.50 644 .35 108.57 0.00 12008.11
6 3428.72 809.50 694 .35 108.57 0.00 10933.68
7 3428.72 809.50 644 .35 108.57 0.00 9855 .25
3 3428.72 809.50 644 .35 108.57 ©.00 10094 .63
3 CCl1A 3428.72 809.50 644 .35 108.57 0.00 11602.02
leL co1s 737.54 3628.72 664 .35 1361.13 109.73 8043 .11
10R CO1B 737.54 3428.72 644 .35 1313.98 109.73 6043.11
11 737.54 3428.72 644 .35 1313.98 111.10 2652 .49
iz 737.54 3828.72 644.35 1313.98 112.47 1635.46
13 737.54 3428 .72 644 .35 1313.98 450.65 1896.34
14L CO2ZA 737.5% 3428.72 644 .35 1313.98 621.97 1940.23
14R CO2A 737.54% 176.80 0.90 1313.98 0.00 9035.76
cozs 3428.72 737.53 2.00 1473.19 289.10 12594 .67
15R €028 3428.72 809.50 644 .35 i473.19 371.95 1154.95
16 K1 3428.72 809.50 694 .35 1473.19 541.48 954.00
17 s 3428.72 809 50 044 .55 1473.19 711.90 753.06
18 vl 2428.72 809.50 844 .35 1473.19 882.32 552.11
19 3428.72 809.50 €94 .35 1473.19 1990.07 9.00
20 vz 3428.72 B809.50 644 .35 1673.19 3597.82 0.00
21 3428.72 809.50 64435 1473.19 4319.17 0.00
2z 3428.72 809.50 644.35 1473.1 5540 .53 0.00
3 3428.72 8069.50 644,35 1473.1 6761.90 0.0C
24 3428.72 £809.50 644 .35 1473.19 7983.26 0.00
25 3428.72 809.50 644 .35 1673.19 9204.62 9.00
oL 3428.72 809,50 644 .35 1473.19 10425.99 0.00
26R H2 3328.72 0.50 644 .35 1473, 10425.99 0.00
27 3428.72 0.00 694 .35 1473.19% 11746 .76 ¢ 00
8 3428.72 0.00 644 35 1473.1 13067.53 0.00
29 3428. 0.00 694 .35 1473.1 164388.31 ¢.00
30 3428.72 9.00 64435 *473.1 15709, ¢.00
31 3428. G.00 644 .35 1473.19 17029.86 2.00
32z 3428.72 0.00 644 .35 1873.19 18350.63 ¢.00
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IMPELL CORPCRATION
SUPERPIPE VERSION 228 G5/31/903 SYSTEM: ISM-VM/MVS

OVI ANALISIS FOR DESI %=
hsiolad ADDED 8'-8" S OF CO6% DUE TO LBB CONCERNS wws

#% DIRECT VESSEL INJECTI

LOAQG CASE NO.PER (THMP ),

Z

SoP  DCP
B NAME

RUN1
(CONTD. )
59

60
61
62 ANC1

ANALYSIS BY: C.

AXIAL
FORCE
LB

2428.72
3428.72
3428.72
3428.72

oN
E. RMIDDLE

Y
FORCE
e

NN~
P
£28%

SYSTEM
DATE: 8/19/92

Z
FORCE
(e

$153

MOMENT
(LB.FT)

sy
2888

FORCES AND MOMENTS IR LOCAL COURDINATES (CONTD.)

Yy
MOMENT
(LB.FT)

PAGE 351
2-20-92

16:45:34
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IMPELL CORPORATION PAGE 360
SUPERPIPE VERSION 22 05/31/903 SYSTEM: IBM-VM/MVS 8-20-92 16:45:36¢

D’VI MUSIS MMSI Laed
B'-O"SUFCMM TO LBB CONCERNS wsw

baded OIRECT VESSEL INJECTION SYSTEM
ANALYSIS BY: C. E. RIDDLE DATE: &A’/’?

2
LOAD CASE NOU.OEB (THMN), FORCES AND MOMENTS IN LOCAL COURDIMATES (CONTD )

RUIt  SoP DCP AXIAL Y Z XX Yy [24
GROUP MMB  NAME FONCE FORCE FORCE MOCAENT MOMENT HMOMENT
tip? (i8] (e (LB.FT) (LB.FT) (LB.FT)

RUNI
tcoNTR. )

34L CO3A -176.80 ~799.85 .00 0.00 -687.85 ~317.27
34R CO3A ~176.80 -644 .35 ~799.85 0.00 9.00 -687.85
350 Co38 .00 -176.80 ~799.85 ~42.86 ~729.8% -467.26
SSR coze 0.00 -799.85 ~3428 ~42.86 ~667.26 ~1595.36
38L 3.00 ~7499.85 ~4428.7C ~42.86 423.37 ~1379.89
I6R 13 v.00 ~90.31 ~-3428.72 ~42Z .86 ~423.37 ~1379.80
37 0.00 -50.31 -3428,72 ~42.u6 ~110.67 ~-1209.62
38 0.006 -90.31 ~-3628.72 ~42.86 .00 -103°.44
39 G.00 ~90.31 -3428. /2 ~42.86 ~2980.62 ~869.25
40 c.oC -90.31 ~-3428.72 -42.86 ~9441. 9% ~699.97
41 0.00 ~90.31 ~3428.72 -42.8¢ ~-159C%.23 -528.89
42 0.00 ~90.31 ~-3428.72 ~42.86 -22364.52 -358.7¢
43 0.00 ~90.3 ~3428.72 ~42.86  -28805.81 -Z10.81

G4l CO42 .00 -90.31 -3428.72 ~42.86 -35287.17 -286.

GGR COGA 0.00 ~3428.72 -80.58 42 .86 ~.86.57 ~z078
45L COo48 ~176.80 0.00 ~80.58 ~101.09 0.90 ~2298.83
45R CG43 ~-176.80 ~40.31 0.00 ~101.09 -38%69.30 .00
S6L W& ~176 .80 ~90.31 0.0¢ -101.09 -38117.19 0.0C
4R MY ~-176.80 -5.50 0.00 -101.09 -38117.19 0.00
G7L COSA -176.8C -5.50 0.00 -101.09 -37265.08 0.00
47R COSA ~176.80 0.00 -29.35 ~101.09 .00 -2301.13
48L Cos8 -6%4 .35 -176.30 -29.35 -512.76 -93.82 -2082.85
48R CO58 -644 .35 -5.50 -176.80 -512.76 -31873.71 ~93.82
4% -6%4.35 ~5.50 ~176.80 -512.76 -Z5417.42 ~8%.45

50 -664 . 3% -5.50 ~-17¢ .80 -512.76 -18956.16 ~73.
£1 -644 .25 ~5.50 -176.80 -512.76 -126496.87 -62.72

52 -664.35 ~5.50 ~176. ~512.76 -6033 .57 o
53 -644.35 -5.50 ~176. ~-512.76 . -41.99
54 694,35 -5.50 -176. -512.76 0.00 ~51.62
55 ~644 .35 -5.50 ~176.80 -512.76 -106.06 -67.21
SeL HS -644 .35 -5.50 - - -512.76 -418.76 ~120.06
S6R K5 -644 .35 .00 ~176.80 ~-512.76 “418.76 -120.06
571 CO6A 644 .35 ©.00 ~176.80 =512 ~462.65 ~138.13
5TR CubA ~646 .35 -3428.72 0.90 ~512.76 J.00 ~442 .65
551 CosB ~176.80 ~644.36 0.00 ~-228.57 ~422.32 ~680.93
58R Co6B -176.80 0.00 0.00 ~228.57 -68C. 95 00
59 ~176.80 0.00 0.00 228.57 -679.22 9.00



IMPELL CORPORATION
SUPERPIPE VERSION 22 05/31/90) SYSTEM: IBM-VM/AMVS

DVI ANALISIS FOR DESI w*=

#xn ANCHOR ADDE DO-G”SGFCWMNL”CQCEHGM
*» DIRECT WSSi INRJECTION SYSTEM

ANALYSIS BY: C. E. RIDDLE DATE: &/19/’!

2
CEB (THMN), FORCES AMD MOMENTS IN LOTAL CODRDINATES (CONTD. )

LOAD CASE NO.
RUN SOP DCP AXTAL Y Z XK Yy
GROUP M8  NAME FORCE FORCE FORCE MOMENT MOMENT
LB} (LB e (LB.FT) (LB.FT)
RUNL
(CONTD. )
60 ~176.89 ©.00 6.00 ~228.57 -677.51
i -176.80 0.00 0.00 ~228.57 ~675.80
&2 ANC1 ~176.80 0.00 2.00 -228.57 ~674.

PAGE 361
8-20-92

16:45:3%



IMPELL CORPORATION PAGE 369
SUPERPIPE VERSION 22E 05/31/90; SYSTEM: IBM-VIV/MVS 8-20-92 16:45:34

DVI ANALISIS FOR DESI ==
MADOEDO'—G"SWCN'M TO LBB CONCERNS ww=

il GIRECT VESSEL INJECTION SYSTEM »»

ANALYSIS BY: C. €. RIDDLE DATE: B/19/92

>
LCAD CASE NO. 38 (NORM], FORCES AND MOMENTS IN LOCAL COURDINATES
RUN SOP DCP AXIAL Y Z X Yy [ 44
GROUP MMB  NAME FORCE FORCE FORCE MOMENT HOMENT MOMENT
iLs) L8 1s8) (LB .FT3 s f7) (LB.FT)
RUNI
1 RVNO 2885.64 2021.86 ~1974.50 9219.26 -3027.27 16616.73
z N1 2885. 64 2008.81 ~1974.50 9219.24 ~-34 15716.72
3L RVNA 2885.64 1734.65 ~1974.5C 9219.24 ~7153.07 12648.98
3R RYNA 2385.6% ~1974.50 ~17%4.65 9219.26 12648.99 7153 .07
4L RVNB 3636.64 644.27 -1589.32 -3612.95 16184 .48 1.56
4R RYNB 36436.64 1589.32 644.27 ~3612.95 ~7881.56 13289.9%0
5 3436.64 1303.35 644 .27 -3672.95 .78 10985.21
6 3436.64 1017.38 644.27 -3513.95 09 9232.96
7 3436.64 -815.63 644,27 -3612.95 -3931.22 8033 .18
8 34356.64 -1101.61 664,27 -3612.95 2614 .44 8695 .66
9 CO1A 3436.69 ~1387.58 644.27 -3612.95 ~1765.75 11182.61
1901 Cois i678.24 3436.64 644.27 1325.72 -2760.93 8608.
10R C01B 1678.23 3436 .64 644.27 1278.56 -2760.93 8608.02
11 1898.22 3436 .64 644.27 1278.56 ~1747.99 3205.58
12 z118.21 3436.69 644 .27 1278. ~735.05 ~2196.86
13 s\ “138.19 3436 .64 644 .27 1278. 277.89 -7599.30
4L COZA « .20 3436.69 546 .27 1z78. 448.29 ~8508.13
14R CO2A 2 75.20 -3436.6% -644.27 1278. -448.29 8508.13
15L coze 3436.69 2665.85 ~644 .27 13090.3 853.78 9848 .20
15R cozB 636.64 ~2665.86 646.27 1300.31 -853.78 ~9848.20
el H2 3436.64 -2702.86 644.27 1300. ~-768.82 ~9166 .42
16R M1 3436.64 3173.48 644.27 1300. -768.82 ~9166 .42
17  sNz 3636.69 3136.47 664.27 1300. 747.18 -9557.72
8L V1 3436 .66 3099.46 644.27 1300.31 7.58 ~9939.77
18R V1 3436.69 2099. 644 .27 1300.31 917.58 -9939.77
19 3436.64 2057. 646.27 i300. .20 -10733.5%
oL v2 3436.64 2014 .66 544.27 1300.31 3132.82 -11458.43
20R V2 3436.64 1014.64 664 .27 1300 .31 3132.82 -11458 .43
z1 3436.6% ~797.61 €44 .27 1300.30 %354.03 -10130.40
22 2636.64 -1062.83 644.27 1300.30 .25 ~10769.465
23 3436.64 -1328. 694 .27 1300.30 £795.647 -10911.36
24 3436.66 ~1593.27 646.27 1300.30 8017.69 -10577.49
25 3436.6% ~1858.49 664.27 1300.30 . -9768.
26L M2 3436.6% -2123.71 644.27 1300.31 1w '5.13 ~8484 .59
26R M2 3436 .64 1487.73 664 .27 1300.31 10460 -8484 .59
27 343%.14 1200. 694.27 1300.30 1178C.74 ~9522.91
28 3436.6% 916.12 644 .27 1300.%0 13101.37 -10005.56
2e 3436.6% 627.31 64%.27 1300.3¢ 14421.98 ~9932.50




IMPELL CORPORATION

SUPERPIPE VERSION 22 05/31/903 SYSTEM: IBM-VW/MVS
DVI ANALISIS FOR DESI ==
=nu ANCHOR

ADDED £8'-8" S OF CO6% DUE TO LBB CONCEPNS mwx

#% DIRECT VESSEL INJECTION SYSTEM w=
ANALYSIS BY: C. E. RIDDLE DATE: 8/19/92

3
LOAD CASE NC. 38 (NORM), FORCES AND MOMENTS IN LOUAL CODRDINATES (CONTD. )

RUN S0P DCP AXIZL Y
CROUP M@ NAME FORCE FORCE FORCE MOMENT
iB) (s ) {LB.FT)
RUN1
{CONTE. }

30 3436.64% ~459.35 644.27 1300.30
31 3436.64 ~746.15 64627 1300.30
32 436 .64 -1032.96 646 .27 1300.30
33 3436.66 ~-1319.77 644 .27 1300.30
34L CO3A 3436.64 -1606.57 644.27 1300.31
34R CO3A 3436.64 ~644.27 -1606.57 1300.30
35L Cu3B 644.28 3436.64 -1897.23 968.70
35R Co38 644 .27 -1897.23 -3636.66 98.70
36L M3 694.27 -1934.23% ~3436.54 968.70
ISR H3 644 .27 1344.49 ~3436.6% 968.70
37 644 .27 1080.82 ~3436 .64 968.70
38 644,27 817.1% -36436.64 968.70
39 644.27 553. ~T436 .64 268.70
49 644.27 289.79 ~3436.64 968.70
4l 694,27 ~164.78 ~2636.6% 968.70
82 646.27 -408. ~3636.649 966.70
43 644 .27 -672.13 ~3€%5.64 968.7C
44 CO%A 644.27 -935.81 ~3436.6% 968.70
44R CO%A 644.78 ~3436.64 935.81 968.79
451 Coap 2436.69 644 . 1226.47 442.02
45R Co48 3436.64 -1226.47 664.27 452.02
6L He 3436.64 ~1411.50 644.27 442.02
G6R  He 3436.6% 1356.38 644.27 442.02
471 © 3436.64 1171.35 644.27 442.02
47R CO5A 3436.6% 644 .28 -1171.35 442.02
48L C -69%.27 3436.64 ~880.69 ~773.61
48R CO5B -644.27 830.69 6 .64 ~773.61
49 -644.27 617.02 436.64 ~773.61
50 -644.27 353.34 436 .64 ~773.61
51 ©4%.27 89.56 3436.64 ~773.61
52 -644.27 -208.86 3436.64 ~773.61
53 ~64%4 .27 “472.5% 3436.64 -773.61
5% -644 .27 ~736.22 3436 .5¢ ~775.61
55 ~646.27 ~999.90 3436 .66 -773.61
56L N5 -644.27 ~1263.57 3436.64 ~-773.61
56R M5 ~644.27 808.09 3536 .66 ~773.61
57L CoéA -646.27 771.08 3436.64 ~773.€1

MOMENT
(LB.FT)

15762.61

PAGE 370
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IMPELL CORPORATION ,
SUPERPIPE VERSION 22F ¢ /31/905 SYSTEM: IBM-VIU/MVS

RUN1
(CONTD.)

DVI ANALISIS FOR DESI w=

®%w ANCHOR ADDED 8°-8" S OF CO6% DUE TU LBB CONCEANS www
#» DIRECT VESSEL INJECTION SYSTEM »=

ANALYSIS BY: C. E. RIDDLE DATE: 8/19/92

3
NO. 3 (NORM), FORCES AND MOMENTS IN LOTUAL COORCIMATES (CONTD. )

AXTAL Y Z
FORCE FORCE FORCE MOMENT MOMENT
18 s) tns) (LB.FT) (LB.FT?
-644.27 ~3436.64 771.08 ~773.460 ~1573.31
3436. 0% ~644 .28 480.642 83 60 431.86
3436.6% 480.42 694,27 880.60 26137.15
3436.64 205.9% 644.27 880.60 27400.
3636.6%9 ~140.09 644.27 880.60 2866%.76
3436.64 ~41%.56 64% .27 880.60 29928.55
3436.69 -689.03 644 .27 880.60 311v2.3%

PAGE 371
8-20-92
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IMPELL CORPORATION
SUPERPIPE VERSION 228 05/31/903 SYSTEM: IBM-VM/MVS

OVI ANALISIS FOR DESI w*»
#us ANCHOR ADDED 8'-8" S OF CO6% DUE TO LBB CONCERNS wwn
w% DIRECT VESSEL INJECTION SYSTEM »=
DATE: 8/19%9/92

ANALYSIS BY: C.

4
LOAD CASE NO. 8 (SSST),
RUN SOP OCP
GROUP MMB NAME
RUNL
1 RVNO
4 N1
3L RVNA
3R RVNA
4L RVNB
4R RVNB
5
6
7
8
9L COlA
9% CO1A
1oL cols
10R CO1B
11
12
i3L SN1
13R SN1
1aL CO2A
14R CO2A
15L Ccoze
1SR C028
is N1
174 SNe
17R SN2
18 vi
19
20 vz
21
22
23
2%
25
26L M2
26R M2
27
28

E. RIDDLE

FORCES AND MOMENTS IN (LOCAL COURDIMATES

AXIAL
FORCE
L8}

%73.87

Y
FORCE
(83

5551.01
5551.01
5551.01
9359.56
2043.99

FORCE
s

MOMENT
(LB.FT)

12474 .87

MOMENT
tLB.FT)

b 1

T
~Ne>
U
Y

FEIIA P et

SouRgEeRREs
PEETEM MR

¥
&

S
2888885288

E3SERREES
SR S S T

GHEECi

MOMENT
1LB.FT)
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APPENDIX E

DESCRIPTION OF LEAK~-BEFORE-BREAK METHODS

PURPOSE

This appendix describes the common analytical methods and
assunptions employed in the stability analyses for the System ol°
piping systems presented in Appendices F to J of this report.

SCCPE

Tha methods and assumptions presented in this appendix are
applicable to the analysis of the following System 80+ piping
systems:

Main Coolant lLoop Hot Leg (HL)
Main Coolant Loop Cold leg (CL)
Surge Line (SL)

Main Steam Line (MSL)

Shutdown Cooling Line (8C)

Direct Vessel Injection Line (DVI)

For the purpose of the discussion in these appendices, passing LBB
means that the pipeline under consideration has been demonstrated
to be acceptable for LaB stability evaluation and has passed the
stability evaluation ofVZ x (NOP + maximum design load) for the
leakage crack length and (NOP + maximum design load) for two times
the leakage crack length, where the maxivum 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 ma.erial properties, leakage crack
determination methods, flow rate correlation, and finite element
models common to the piping systems evaluated in this report.



MATERIAL PROPERTIES

The detailed analysis of cracks in pipes requires consideration of
the properites of the pipe and the weld materials. Previous work
of Reference (1) has shown that a conservative bounding analysis
results when the material stress-strain properties of the base
metal (lower yield) and the fracture properties of the weld (lower
toughness) are used for the entire pipeline, Methods for
calculating t @» leakage crack length Yonorally regquire a simple
Ramberg-Osgood (R-0) material characterization., The fitting of the
actual data is for this purpose only. It has been found that crack
ovening area calculations, which are elastic, require that the R-0
curve fit for small strains in order to match assumed flow
correlations. The actual material behavior is input for the finite
element calculation, .

Stress-Strain Curves

The HL, CL and MSL ai: a. faw.'cated from SAS16 Gr70. The
material stress-strain . v ta; * from the Piping Fracture
Mechancis Data Base (P A¢,, 5 < .e (2). The stress-strain
data are shown in Figure .} ., .‘ata shown in Figure (1) are

used in the finite element anei ais. In order to use these data in
procedures requiring a R-0 ma.erial behavior, the small strains
characterization are emphasize! Ly the fit.

The crack opening area calculations are very sensitive to the R-0
parameters. tince the crack opening area calculations are
essentially elastic, a good characterization of the elastic, small
strain, behavior is required. The R-0O fit is shown in Figure (2).

The SC, €L and DVI lines are fabricated with 16 stainless steel.
A low strength 316 material is chosen from the PIFRAC data base,
which bounds the stainless steel used in the System 80+ design.
The stress~strain data are shown in Figure (3). The R-0 fit to
small strein data is shown in Figure (4). The rationale to the
small strain fit follows the reasoning for establishing the SAS516
Gr70 R-0 parameters.

Material Fesistance Curves

The material resistance curves (J-R) for each of the pipelines is
taken from the PIFRAC data base. The J~R material curve for the
HL, CL, and MSL is for a SA516 Gr70, shielded metal arc weld (SMAW)
and is shown in Figure (5). A fit to the data used in the
stability evaluation is alsc shown in the figure. This J-R curve
bounds the material toughness behavior in any of these pipelines.






The NUREG/CR-1319 predictions show a slight increase in flow rate
per unit of exit area with increasing area, and a large increase
for decreasing Ae/Ao ratio. Since for the purposes of identifying
a through wall crack by means of leakage it would be conservative
to underpredict the flow rate, the lowest value of all of these
various predictions is used, The lowest flow rate prediction is
about 885 gpm/in® at 0.001 in’. This means that a crack which opens
to slightly greater than 0.001 square inches will leak at least
1.0 gpm. Application of the factor of 10 safety margin recommended
in NUREG-1061, Volume 3, leads to a leakage area of 0.0]1 squarae
inches for this leak rate.

Another procedure for relating the crack opening area to leakage
rate was developed by EFRI 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 leakgae rates of 250 to 350 gpm/in‘, This implies a

detectable leage area of 0.003 to 0.004 square inches.

The value of 250 gpm/in’ was also use2 in Reference (6) as an
assumed conservative value. The flow correlation 250 gpm/in’ is
used for all lines in these analyses with subcooled liguid. 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 incheg,

In order to determine the leakage rate for steam lines, a study
generalizing the previous work has been performed. For a given
size leakage crack length, correlations to predict discharge rates
have been developed based on thermodynamic conditions insiGe the
pipe. These correlations are based on choked ("eritical") flow
downstream of a reservoir ("source") at a given stagnation
pressure. Isentropic expansion is assumed to cccur between the
source and choke points. The ratio of choke point ("throat" or
"critical") pressure to upstrean stagnation pressure is determined
by therwmoaynamic properties of the steam-water mixture, and is
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 ccnstant stagnation pressure, each correlation provides the
relationship betwwen flow rate and stagnation enthalpy. These

three correlations are compared at 2250 psia and 900 psia in
Figures (8) and (9).



Low values of enthalpy are associated with subcooled ("compressed")
liquid, ie., 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 “drier", tending
towards 0% moisture (“dry steam"). Any further increase in
enthalpy constitutes superheated steam. The correlations, as
plotted, terminate at the enthalpy correspondiing to dry steam (the
onset of superheat). However, the ASME Steam Tables (Figure 10)
for critical mass flow rate can be used to predict the discharge of
superheated steam. As Figures (8) and (9) indicate, the
correlations do not yield identical results at the point of
saturated liquid, but converge as the dry stean enthalpy is
approached. .

The Henry-Fauske correlation is an accepted method of computing
discharge rates which is known to be conservative. Considering the
main loop piping (550°F, 2250 psia) the enthalpy for entering the
curve is based almost entirely on temperature. The enthapy of
saturated water at 550°F (saturation pressure 1045 psia), the
enthapy of subcooled water at SS50°F (2250 psia, "“compressed
liquid") is 547.3 Btu/lbm. From Figure (8), the Henry-Fauske
correlation yield 23,600 lbn/ttﬂ/sec. This is based on choked flow
in the leakag: crack, and assumes zero head loss in the rapidly
flowing liguid phase prior to the choke point. Hence, it is a
conservative result. The Henry-Fauske correlation value, 23,600
1bm/ft /sec, is equivalent to 1233 gpm/in’, where the gallonage is
in terms of condensed water at 200°F.

Discharge rates for dry steam conditions at 900 psia are considered
next. The enthalpy for entering the curve is 1196.4 Btu/lbm which
correspnds to 0% moisture. Note that a}l three correlations give
essentially the same result, 1800 lbm/ft‘/sec assuming choked flow.
Therefore, there is no uncertainty about the extent to which the
presence of ligquid water influences the mass flow rate (unlike the
situation when conditions are near saturated liquid), A discharge
rate of 1800 1lbm/ft’/sec correspords to 93.7 gal/in’/min of 200°F
water. Using the ASME Steas Table, Figure (10) yields an identical
result, as oxpected.

This discharge rate is somewhat below that which would be predicted
for a rfect gas flowing through a nozzle (2350 lbm/ft®/sec) as
determined by compressible flow equations and based on the throat
to stagnation pressure ratio of 0.585 for homogeneous flow and a
snecific heat ratic (“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.
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(2)

(3)

(4)

(5)

(6)
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TABLE 1

MATERIAL CONSTANTS

5a516 Gr70 (Hot Leag, Cold lLeg, Main Steam Line)
Ranberg-Osgood Law Material Characterization
& [} " A = 2.0
L ‘ 60' “(i)
n = 4.9
G, = 30,500 psi

Modulus E = 28 x 10° psi

Finite CLlement Analysis (from PIFRAC Data Base)
Modulus E = 27.7 x 10° psi
Yield = 33,930 psi
Work hardening slopes derived from
data shown in Figure (1)
Stainless 316 (Shutdown Cooling, Surge and Direct Vessel Injection)
Ramberg-0Osgood Law Material Characterization
{-.cg,-.ut(-{-.)' & = 7.06
W = 4.69
6, = 30,000 psi
Modulus E = 27,7 x 10° psi
Finite Element Analysis (from PIFRAC Data Base)
Modulus E = 27.7 x 10° psi
Yield = 24,143 psi

Work hardening slopes derived from data
shown in Figure (3)
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Figure 12
Crack Area Closeup of Finite Element Model
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LBB Piping Evaluation Diagram
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APPENDIX F

LBE EVALUATION OF THE MAIN COOLANT LOOP

LBB EVALUATION OF THE HOT LEG

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
loads from a previous (System 80) ABB-CE plant design. The maximum
design loads for the hot 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 in all loads given to
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
leakage crack determined by pressure only, M = 0. The stability
plots are shown in Figures (1) and (2). The second stability
analysis was for a leakage crack length determined by pressure and
a moment of 50,000 inch-kips. The stability plots are shown in
Figures (3) and (4). These two stability analyses are used to
construct the piping evaluation diagram, Figure (5).

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

The RCS cold leg was analyzed as a 36-inch OD, 3.0-inch thick pipe.
The material used in this evaluation is discussed in Appendix 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 in all loads given to
account for uncertainties. The lcocads are given in Table I.
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LBB EVALUATION OF

THE PRELIMINARY BURGE LINE
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LBB EVALUATION OF THE PRELIMINARY MAIN 8T
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APPENDIX 1

SHUTDOWN COOLING LINE




APPENDIX I
LBB EVALUATION OF TRE PRELIMINARY BHUTDOWN COOLING LINE

The shutdown cooling line was analyzecd as a 16.00~inch OD, 1,438~
inch thick pipe. The material need in this evaluation is discussed
in Appendix E. The pipe loads are developed and discuss2d in
Appendix C. A piping evaluation diagram was constructed for the
shutdown cooling line using the procedure described in Appendix E.
The data for this diagram were generated from two stability
analyses. T.e first was for a leakage crack length d-termined by
pressure + M, = (later). The stability plots are shown in Figures
(1) and (2). The second stability analysis was for a leakage crack
determined by pressure + = (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).

The LBB evaluation of the shutdown cooling iine is performed for
the normally pressur.zed 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: |2 (NOP + SSE,) = My,
SSE, = M, , - NOP,
N7

Analysis of 2a: (NOP + SSE,;) = Mg,

SSE, = My, = NOP

From the second analysis, Figures (3) and (4):
Analysis of a: [ (NOP + SSEy) = My,
SSE, = M,,, = NOP
—iﬁi
Analysis of 2a: (NOP + SSE,) = M.,
SSE, = My, -NOF

Each of the calculated SSE and NOP values are plotted on the piping
evaluation diagram, Figure (5).

The moment, M, will be determined (later). Figures {1) through (%)
will be generated (later).






PPPENDIX J

LBB EVALUATION OF THE PRELIMINARY DIRECT VESSEL 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 : Appendix D. A piping evaluation diagram was
construct - « the direct vessel injection cooling line using the
procedure . .ibed in Appendix E. The data for this diagram were

generated ».om two stability analyses. The first was for a leazkage
crack length determined by pressure + M, = (later). The stability
plots are shown in Figures (1) and (5). The second stability
analysis was for a leakage crack determined by pressure + Ms -
(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: JE (NOP + SSE,) = Mg,

SSE, = M, - NOP,

iz

Analysis of 2a: (NOP + SSE;) = M,

SSE, = M,,, = NOP

From the second analysis, Figures (3) and (4):
Analysisr of a: J2 (nop + SSE;) = My,
SSEy = M, = NOP
Y
Analysis of 2a: (NOP + BSE,) = M.,
SSE, = M, - NOP

Each of the calculated SSE and NOP values are plotted on the piping
evspluation diagram, Figure (5).

The moment, M, will be determined (later). Figures (1) through (5)
will be generated (later).
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SAMPLE ASME CLASS 1 PIPING ANALYSIS



APPENDIX X

BAMPLE ABME CLASBS PIPING ANALYS

References and Design




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 fiom 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 penatration loads, it is not within the scope of the
calculation to evaluate those loads.
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IMPELL CORPOURATION

S'PERPIPE VERSION 22 0F. 317503 SYSTEM: IBM-WWM/MVS

ADVANCED LICHT MATER REACTOR =#= X1 7 SNUB, X SMUB AT X058

ROUTING 7 FROM DESI
COULING LINE

OPTICNAL
18" SHUTDOMN

ASHE SECTION IIX CLASS 1 CODE COMPLIANCE SURPARY

NB-3652 COMSIDERATION OF DESIGN CONDITIONS

MAXIMUM RATIO OF EQ.9 STRESS YO 1.505M

FUN  SOP ocP  coMp
NAME MNO. NAME TYPE

RUNY il A ANTT
RUN1 3R ZA STRP

SINCE THME RATIO DOES NOT EXCEEP 1.0 THE CODE REQUIREMENTS FOR PRIMARY STRESSES ARE MET

SECTION  MATERIAL
NAME MAME

AMTT-NOZ SA376 TP31é
165140 SAZTe TP316

STRESS
RATIO

0.43
0.43

PAGE 859
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ITMPELL CORPORATION
SUPERPIPE VERSION 22 05/31/903 SYSTEM: IBM-VM/MVS

ADVANCED LIGHT MATER REACTOR w=== 3] T SHUB, X SMUS AT X058
OPTIONAL ROUTING 7 FROM DESI
16" SHUTDOMN CODLING LINE

ASME SECTION III CLASS I CODE COFPLIANCE SUMMARY
NB-3653, NB-3654 CONSIDERATION OF LEVEL A AND B SERVICE LIMITS

MAXIMUM CLRMMULATIVE USAGE FACTOR

RN SOP DCP COMP  SECTION  MATERIAL USAGE
NAME NOU. NAME TYPE NAME NAME FACTOR
RUNL 1R i1 STRP RISID SA3Z76 TP31é .00
RNl L 2 STRP RIGID 54376 TP31s 0.00
RUM] x 2 STRP 3IXTK SAZ76 TP316 0.20
SUNL 3L 2A STaP SA3TS 6 0.00
RUND N ZA  ANTT ~NOZ SA376 TP3lé 0.00
RN 3R ZA STRP 165140 SA3Z76 TP3lée 9.00
RUNI 4L AOIA STRP 165140 SA376 TP316 0.0¢
RN GH  ADIA AWBN SA376 TP31lée 0.00
RUN1 4R AOIA BELB 165140 SA37e TP3lé ¢.00
RUNL 5 BELS 1 SA376 TF316 6.00
RUNL 6L ADIB BELB SA376 6 0.00
RUNT M ADIB AMBM  ANBM SA376 TPIlé 6.00
RUNL &R ADIB STRP 165140 SA3Z76 TP3is 0.00
RUNL 7 STRP 165140 SA3Z76 TP31é 0.00
RUNY 8 STRP 165140 SA37e TP316 0.00
!UN1 b STRP TP3ie 0.00
PNl 10L  AIA STRP 165140 SA376 TP31e 0.00
ROMLI  JOW  AJA ANEM SA376 TP316 0.00
RUM1 10R AJA BELB 165140 SA376 TP316 0.00
RUN1 11 BEL® 165160 SA376 TP316 0.00
Ml 121 AlB BELB 165140 SA376 TP316 0.09
BRI 12W  ALIB ANBM SA376 TP316 0.00
RMN1 I2R A8 STRP 165160 SA3Z76 TP3ié o0.00
RUNI 13 STRP 165140 SA376 TP316 0.00
RIN1I 16 STRP SA3Z76 TP3 0.00
NI 15 STRP 65140 SA3ITe TP31e 0.00
FUNL 16 STRP 165140 SA37e TP3 0.00
RN 317 STRP 165140 SA3Z76 TP31é 2.00
RNl 18 STRP 165140 SA3T6 G.00
BUNI  19L XDIA STR" 165140 SAZ76 TP316 9.00
RUNI 19W XD1A AMNBN  AWBN 16 0.00
RUNL 198 XO1A BELB 165140 SA3T6 TP316 0.90
RNl 20 BELB 165140 0.00
mML  21L XO0IB BELB 165160 SA3Z76 TP31s 0.00
RUNI 2IM X018 AMBN  AWBN SA3Z7& TP3lé 0.00

PAGE 860
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IMPELL CORPORATION
SUPERPIPE VERSION 22 05/31/790% SYSTEM: IBM-VMANS

ADVANCED LIGHT WATER REACTOR === X1 Z SMUB, X SMUEB AT X058
OPTIONAL ROUTING 7 FROM DESI
16~ SHUTDOMN COULING LINE

ASME SECTION III CLASS 1 CODE COMPLIANCE SUFMARY
MB-3653, NB-3654 CONSIDERATION OF LEVEL A AND B SERVICE LIMITS (CONTD.)

MAXTMUM CUMULATIVE USAGE FACTOR

RUN  SOP pCP COMP  SECTION  MATERIAL USAGE
. NAME TYPE NAME NAME FACTOR

RUMNI  2IR X018 STRP 165140 SA376 TP3lé 0.0G
M 22 STRP 165140 SA376 TP31é 0.00
RNl 23 S5TRP 165140 SA376 TP31é 0.00
RUN1 2% STRP 165140 SA3Z76 TP3le 9.00
RUN1 25 STRP 165140 SA376 TP31é 0.09
RUN1 26 STRP 165140 SA376 Tr3lé 0.00
RNl 27 STRP 165140 SA376 TP31é 9.00
Nl 28 STRP 165140 SA37S TP3lé 0.00
RUNI 29 STRP 165140 S2376 TP31é 0.00
BRIl 30L ADZA STRP 165140 SA376 TP3ié ©.00
RUN]1 30M X02A AWDHW SA376 TP31s 0.00
RUN1 30R X02A BELB 165140 SA376 TP31é 0.00
RUN1 31 BELB SA376 TP3ié 0.09
RMl  3ZL X028 BELB 165140 SA376 TP316 0.00
RUNI 32ZW  XOZB AWBN SA376 YP3lé 0.00
RUN1  3ZR X028 STRP 165140 SA376 TP3le 0.00
RuUMI 330 X1 STRP X SA376 TP31e 0.00
RUNI 34L XO3A SIRP 165140 SA376 TP31é 0.00
RUNI  34M X032 AWSH SA376 TP31é 0.06
RUN]I  36R XO3A BELB 165140 SA3Z76 TP31é 0.00
ANl 35 BELBS 165140 SA376 TP3lé 0.06
RUN1 36L X038 BELB 165140 SA3Z76 TP316 0.00
RUNL 36M X038 AMBW SAX7e TP31é 0.00
RUN1 36R X03B STRP 165140 SA376 TP3ié ¢.00
RUM1 370 00 STRP 165142 SA37e TP31e 9.00
RUN1 38 STRP SA376 TP316 0.C0
RNl 39 STRP 165140 SA376 TP3le 0.00
RUNI &0 STRP 165140 SA376 TP316 c.00
RUNL 61 STRP SA3T6 TP3ie 9.00
RUN1 &2 STRP SA376 TP3ié 9.09
RUNL 43 STRP 165140 P36 0.00
RUM1 46 STRP 165140 SA376 TP3i6 0.00
RUN1L &5 STRP 163140 SA376 TP31é 0.00
RUM1 46L XO4A STRP 165140 SA3I7é TP316 0.00
BUNL  G6M  XDGA ANBW SA376 TPl 0.00

PAGE 861
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IMPELL CORPORATION PAGE 862
SUPERFIPE VERSION 22F 05/31/90; SYSTEM: IBM-VM/MVS 8-26-92 $:39:32

ADVANCED LIGHT WATER REACTOR ##= X1 Z SNUB, X SMUB AT X058
CPTIOMNAL ROUTING 7 FROM DESI
16" SHUTDOWN COULING LINE

ASME SECTION III CLASS 1 CODE COMPLIANCE SUMMARY

MR -3653, MNB-3654 CONSIDERATION OF LEVEL A ANP B SERVICE LIMITS (CONTR.)

MAXIMM CUMULATIVE USAGE FACTOR

RUN SOV pCP COMP  SECTION MATERIAL USAGE
HAME NO. NAME TYPE NAME HAME FACTOR
RUN1 G6R XO%A BELB 1651640 SA37s TP316 0.00
RUNM1 47 BELB 165140 SA37é 1 0.00
RUN1  48L X048 BELE 1651%0 SA3Z76 TP3l6 0.00
RUN1 48W X04B ANBW SA376 TP3le 0.04
RUNI 48R XO04B STRP 165140 SA3Z76 TPil6 ¢.00
RUN1  49L X2 STRP 165140 SA376 TP31e 0.00
AUN1  50L YOS5A STRP 165140 SA376 TP31lé 0.00
RUML 50W XDO5A ANBH SAS76 TP3is 0.00
BUN1 SOR X0S5A BELB 165140 SA376 TP31s 0.00
RUN1 51 BELB 165140 SA376 TP31le 0.00
RUN1  52L X058 BELB 165140 SA376 TP316 .00
RUNL 52M X058 AMBH SA376 TPIlé 0.9¢c
RUNI 52R X058 STRP 16510 SA376 TP316 0.00
RUN1  53L 3 STRP 165140 SA376 TP31s 0.00
RUN1 53N 3 ANTT vV SA376 TP3lé 0.00
RUN]1  55M 5 AWTT ANTT-VLY SA376 TP31é 0.60
RUN1  S5R 5 STRP 165140 SA37é TP316 0.00
RUMNI 561 AO4A STRP SA376 TP316 0.00
RUNLI 56N ACAA AWBH  AMBW SA376 TP316 .00
RUN1 56R ADGA BELB 165140 SAI76 TP3le c.o0
RUN1 57 BELB 165140 SA376 TP316 0.00
RUN1L S58L A048 BELBR 165140 SA37é TP31s J.00
RUBL  53H ADGE ANEN  ANBMW SA376 TP3le 0.00
RUN1 589 ADGB STRP 165149 SA376 TP31s 0.00
RUN1I 591 6 STRP 165140 SA376 TP3le 0.00
RUNY S9% 6 AMTT AWNTT-VLV SR376 TP31s 0.00

SINCE THE USAGE FACTOR DOES NOT EXCEED 1.0 THE CODE REQUIREMENTS FOR SECONDARY AND PEAX STRESSES ARE MET
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APPENDIX L

SAMPLE ASME CLASS 2/3 PIPING ANALYSIS



APPENDIX L

BAMPLE ABME CLASS 2/3 PIPING ANALYBI1S

Purpose

This appendix summarizes the results of a sample ASME Class 2/3
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 Main Steam Valve House exterior wall. Anchors
are modelled at these locations. All applicable design conditions,
loadings, codes, and regulatory reguirements 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 ldealization is used to determine
mode shapes and freguen-ies for the dynamic analysis. This piping
is analyzed using the SUPERPIPE computer program.
References and Design Inputs

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

: Draf Distribution Systems Design Guide.

3. ABB-CE Letter dated 4/21/92 to R.W. Bonsall enclosing

Prel iminary 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 GSteam Generator Nozzles Due to
Feedwater Line Break.

6. System 80+ Feedwater System Flow Diagram.

¥ System 80+ Nuclear Island Detailed Arrangement Drawings.

8. CESSAR Design Certification, Chapter 3.6.



Results

The following pages provide the Class 2/3 code compliance check of
ASME code equations for the pipe as modelled. The postulated pipe
break analysis results are also included, which provide the bases
for design of possible jet shields and pipe whip restraints.
CESSAR-DC Chapter 2.6 and the Distribution Systems Design Guide,
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
included in a final analysis.

Results from the detailed analysis include pipe displacements,
forces, moments, and stresses, support/restraint loads, anua nozzle
loads (anchor loads). Since the analysis is preliminary and design
information is not availakle for allowable nozzle or penetration

loads, it is not within the scope of the calculation to evaluate
those loads.
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IMPELL CORPORATION
SUPERPIPE VERSION 22 05731790 SYSTEM: IBM-VMANVS

ABB COMBUSTION ENGINEERING
SYSTEM 80+

PRELIMINARY FEEDMATER ANALYSIS
DUKE ENGINEERING & SeRVICES, INC.

ASME SECTION III CLASS 2/35 CODE COMPLIANCE SUMMARY (CONTD.)

NORMAL (LEVEL A)
TEMPERATURE DISTRIBUTION: TEMP PRESSURE DISTRIBUTION: PRES

LOAY CASES SPECIFIED
MA s MC SAM

WY-1

MAXIMUM STRESS RATIO OF EQUATION 8 TO 1.0SH
SOP DCP COMP COMP SECTION MATERIAL SIF ALLOW, COMPUTED
NO. NAME NAME TYPE  NAME NAME STRESS STRESS
5L 122 BRED 28X2¢ SA106 8 2.000 22500.00 13369.01

UPSET (LEVEL B?
TEMPERATURE DISTRIBUTION: TEMP PRESSURE DISTRIBUTION: PRES
LOAD CASES SPECIFIED
M SaM

MA "B
NT-1 EQ-9

MAXIMUM STRESS RATIO OF EQUATION 9 TU 1.2SH
SOP OCP COMP COMP SECTION MATERIAL SIF ALLOW. COMPUTED
MO, MNAME NAME TYPE NAME NAME STRESS STRESS
55 ABD1 BTEE 24X20 SAl106 B 1.488 26999.98 20623.55

RATIO
0.5%

STRESS
RATIO

0.764

PAGE 526
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PAGE 527
8-26-52 19:17:64

IMPELL CORPORATI
SUPERPIPE V(BIO‘ 2ZE 057317903 SYSTEM: IBM-VM/MVE

ABB COMBUSTION ENGINEERTNG
SYS™EM 80+

m.‘m FEE”?ER ANALYSIS
DUK. ENGINEERING & SERVICES, INC.

ASME SECTION III CLASS 2/3 CODE COMPLIANCE SUMMARY (CONTD. )

FAULTED (LEVEL D)
TEMPERATURE DISTRIBUTION: TEMP PRESSURE DISTRIBUTION: PRES

Lm CAS!S mnn

MA MD
WT-1 E.”

MAXIMUM STRESS RATIO OF FRUATION 9F TO 2.45H
SOP DCP COMP  JOMP SECTION MATERIAL SIF ALLOW. COMPUTED STRESS
NO. NAME NAND TYPE  NAME NAME STRESS STRESS RATIO
55 ABO1 BTEE 24X20 SA106 B 1.488 45000.00 34750.9%1 0.772

SECONDARY (LEVEL A 8 B)

TEMPERATURE DISTRIBUTICI:: TEMP PRESSURE DISTRIBUTION: F FACTOR: 1.000
LOAU CASES SPECIFIED
L ] MC Sam "0

MAXIMUM STRESS RATIO OF EQUATION 10 TO 1.06SA

SoP DC’ cav m secnun mnuu SIF ALLOW. COMPUTED STRESS
NO. STRESS STRESS RATIO

Z6R  ADSA BELB 24530 SALO6 B 1.855 22500.00 20888.55 ©.928



IMPELL CORPORA

TION
SUPERPIPE VERSION 22E ©5/31/903 SYSTEM:
ABB COMBUSTYON ENGINEERING
FEEDWATER ANALYSIS

SYSTEM 80+

IBM-VUMVS

PRELIMINARY
DUKE ENGINEERING & SERVICES, INC.

CLASS 2 BREAK LOCATIONS, THECK TYPE CZBL

CHECKING REGION INDICATOR

OCUTPUT DETAIL INDICATOR
COMMENTARY INDICATOR

LOAD CASE INDICATOR

PRESSURE DISTRIBUTION INDICATOR
TEMPERATURE DISTRIBUTION INDICATOR
SECTION MODULUS INDICATOR

PRESSURE TERM INOCICATOR

= EXTF
= D/4T

(ALL CLASS 2 RUNS)

(DETAILED PRINTOUT!

NG COMMENTARY )

{RE-USE PREVIOUS CASES)
(RE-USE PREVIOUS DISTRIBUTIONS)
(RE-USE PREVICUS DISTRIBUTIONS )
(AT EYTREME FIBFR?}

(USE PD/4T)

Sas
8-26-92

I9:17:66



IMPELL CORPORATION PAGE 545

SUPERPIPE VERSION 22 05/31/90; SYSTEM: IBM-V/MVS 8-26-92 1%:17:44
ABS COMEUSTION ENGINZERING

SYSTEM 80+

PRELIMINARY FEEDMWATER AMALYSIS

DUKE ENGCINEERING & SERVICES, INC.

LOAD SEY SPECIFICATION

LOAD SET A - MC FACTOR FACTOR PRESSURE TEMPERATURE TEMPERATURE MIN. PERCENT
MAME CASE (Cs=F CASE A 8 SET SET PEAKS  RANGE TITLE

BREX WT-1 EQ-9 TH-1 0.%0 0.800 PRES




SIZ'C 9SSR Q0OON2E O'OL 0T05% 00°CO2T M3ue e sutvs
9 OISC SL°T0L0T 00TO0M2E O°OL 0059 00°COZT N3we @ sotvs
FE  ISE'0  LITWSTIT G0TO0%2E O°GL 97059 0070021 N3we € SCIvs
S8Z°0 WOT2026 O00OORIE O'OL 0TOSY 00°0O2T MN3uE € %01vs
L6270 6T'90% 00°OOW2E O'BL 0°0SY 00°002T N3wE % CTvs
ZE  WOE'0 SSSIUT 0OTO0NZE C0L 0°0SY 00°002T x3we
L 2 4 %01vs
N 4 solvs
YN @ %0Ivys
SE  WITO  SOINIIT 00T00N2E 0°O0L 0059 0070021 N3we
SIE'0 &I791201 00°00%2% 0°0L O°0SY 00°GOZT W3we & %01lvs
SESI0 TYWSOT 00°00N2E G'OL 070SY 0CGTO0ZT N3we @ %01vs
42  wH'0  S176iS91 OO'O0WIE O°OGL 0°0SY 0OTOO2T N3 @ S01vsS
£ S50 JT'SLL2T O0TO0NIE O'GL O0'0SY 0070021 NEue @ 901v¥sS
SOE°C OPTSEA 00°00%2E O°GL 270SY 007OO2T w3wE @ 90iIvs
TIE"0 9729001 OGO'O00®2E G'OZ 0059 ©0°0O2T ¥3we 8 9Civs
I8 %0%0  ISTHI0E1 00°00%2E G°OL 0705y 0070027 N3ee € %0Ivs
N3 €T SOS'0 S8°70681 O0TOOWE C'OCZ 0°0S9 0070027 W3wE @ %01ys
{154 i 1S4
ois sis Suis owd  hevW 35 W  Siie own  wisdiw

A R RERGEFE

RRRREE RN R ARAREE
S EER AR RRR NN

YHiilieT 26-93-% SAH/WA-WEL ‘WALSAS 106/15/50 3227 NOISHIA 3dIduIdns



S0°2085T 20700%2% OO
6274551l 00T 00%ZE OTW
0%°68% 00°00%2E o'W

SO05°0 SE5T029s 00TO0%2E OOz
ISE'0 W°ISEIT 000028 o0
ST 60 SETYSST COT00NE OO
Ol TeS'0 Se'oslel 007002E G 0L
CE®°0 SZTERESEl OUTOONIE 0T
£2 90 DOE'SEIST 0O0'00MZE OOL

iZ 00°00%2E 0T0s
S0°00%2E o'W
00°00%2% 0'O0L

*HiLTSL Ze-92-9
498 39%d

0°0S% 00°CO2T N3uE
07059 0070021 ¥3Ee
0°0S% 0070021 ¥3ue
070SS 0070021 ¥3wa
0°0S% GO 0021 ¥3ma
0°0S9 0070021 X3Ee
@705 0070021 ¥N3ue
07059 0070021 Waue
0°0S9 00°0C2T N3ue

8'059 0070021 N3ue
97059 0070021 N3ue

0°0S9% ©O0700ZT d3ue
07059 0070021 ¥3me
0°059% 0070021 N3ue

€ solvs 66595 ATWA Se%E°0 L0 L3
4 so1vs 66598 AWWA 295570 90T W8l
iy LW THEET0 901 el
@ s01vs 09S»Z  4uis 2e€5E°0 0T T
€ 90IvsS oEsSeZ  4uisS YOLZ°0 S0 LT
@ %01vs 08Se2  duis 6%S2°0 IS0 91
€ %9Ivs 082 ddiS 959270 90V ¥ST
@ soIvs oessz  @lae 9E%2°0 @v0vV ST
€ 901vs egsez  ™Mae ZI22°0 weow Esl
€ %01vs 08SeZ duis 2T122°0 wely el
€ 901vs 08sSeZ  duis »IZ2°9 SOT  WsT
€ %01vs 02¥%2 ¥-3318 »i*'e st 5l
8 s01vs 02x%Z ¥-3die 9.02°0 Tosy Wil
4 so1vs 0ZXeZ ¥-33i8 940270 Tosv W21
9 se1vs 9ZXHZ ¥-33u8 6002°G6 w01 WIL
2 Jotvs CZxeZ 3-G3ee 600620 %0 X
@ JoIvs 0ZxX®2 3-03u8 6Zsl°0 S0 mOT
@ %01vs 08s02 duis 626170 soT T
f"aINed)
e
. W Ny f LTS FE

{70UNGD ) NOLLIVHMDANT NOLIVIOT Ny3ed

TONI “S3IDTAMIS ¥ SNIMIANIONIG 30
SISATVNY ¥ILVMGI3d ANVNIMITING

SAUVHA-HET THALSAS 106/15/50 327 HOISH3A 3IdIdE34nS
NOLLVHOGEOD 113dKI



v

L
L 2
® 0 IR
629’0 Se'iorOz
08S°0 ef"SRLEI
5 €890 SSToTIe2
166°0 ST 2T12%
€970 o0®'ees02
B 6650 S1ITEG%T
8l IS0 TLU9ESLT
95570 oEITeST
] 1I9°6 S2°Sessl
LT £SS°0 SeToeL1
ZZ 19D vusEST
985°0 v Y0sZL
®2 S0 fv'alest
N
(1S4}
o3s SSawis W3

0°0S% 90070021 N3ue
07059 0070021 ¥aue
G°0S9 000021 ¥3vE
2°0S9 00 6821 ¥3e9
07089 0070021 N3ue
0°0S% 0070071 ¥3ue
0059 0070021 W3ue
0°059 0070021 uN3ue
6°089 007002 ¥3uEe
0°0S9% 0070 2T N3me
07059 0076021 ¥3ue
0°0S9 00 00T N3ue
0°05% 0070021 ¥3yE
0°0S% 00 0021 ¥N3ue

2 01Ivs 452970

%

4 901vS L5198 AWWA %609%°9
@ 901vs L5198 AWA 156570

1INy Llwy 156570
@ sotvs QesSHZ  duls 156570
8 %01vsS 08SH»Z  duiS Zus'o
4 901I¥S gesSe @13e 2us‘e
€ %Ivs gesez @138 890
@ o1IvS 08Sh2 duis e85 0
@ 301vsS 0esSe duis 2e8S'0
8 901vsS 08Ss:  duiS 202570
4 991vs 08S%2  duiS LU0
@ 901¥sS oBS»Z  duis {240
4 901vs 08SHZ  d4uiS iS50
€ S01IvS S@sSeZ  duis s o
@ So01vs 0EsSeZ deis 82950

iy LWy 82950
@ sotvs 46888 ATWA 82970

VN AL BVN N 40
ddg!guww dHOD &S00 T doEd

I 0%
(141 %4
601 e
60T M82
[ S
|s0v w2
a0y w2
vSov @92
vsSov 192
IseA S2
OSHA %2
odaE ¥i2
Ddey 82
4o  ¥2
a3s 12
201 02
80T w02
sot ez |
(-QNe3} |

N ,

OND2)  NOLIVMMCINI NOLIVIO1 Wvise

TONI ‘SIOTAMIS T SNINIINIONZ Iwid
SISLATYNY H31vMa33d AMVNIWIT 384
+08 WilS'S

SHIBIINIONT NOLISNGO0D SeY

SAH/WA-WEL ‘WALSAS 10e/T1/S0 322

!
NOISHIA 3IAIJEIANS |
NOTLIVAOJME) 113aMI



¥/8 8 S9TVS 20098 ATeA $9RLTO0 LTT 8%

N @ 90TIVS Z2TISS  ATA €27i°9 It L%

N 9 90I¥YS 22T WuS ATvA 88L°'0  SIT 9%

ST G250 9l 2seel CoTOoOR2E O°G! 9°059 00°COsl N3Ee sy LW 8SLT0 SIT w9E
£9%°'0 JET9CIST O0TOSYEE CGTOL 0°0S9 0070061 dN3ue € 90I¥S O2ISHZ 4¥iS 298L°¢ SIT 9%
EPe°3  027ITVII COTNOMZE 0°0L D059 09 0061 W3S S WIVS  OJFISHZ gdiS L9%:°0 €%V ¥st

82 TIS'e 05 S383T D0°00H2E O°  GUUS? 00°COSY ¥iad § 90IVS SITSe2 @39 48%L°6 W°G" aEd
T2 SO SLTIEAST 09700 0°CI  9°0SY GOTCGET Wawe @ 92ivs  2PIsSez  eze 292LT0 VIOV WS
®I®'0  SITZI%ET OCTOSRZE Q0TOL 9'NSY  J0°C06T N3G a WIS G2Ise? IZEis I92G V0¥ g
EFE°C S LIVII TOO0GPE 9°OL GOS9 00°GASY wawN @ 20IV¥YS B2iSed JElsS tIAL°0 eIT ¥k

62 RIS I5eISET 020082 0°0Z 27CS® GHUI08Y W 1IN Ly SI0L°0 STT  MiE
L ] 8 P9TvS LET8S AWA P20L°0 1T IEE

L € $07vs LTSS ATwA 1999°C¢ <1 2%

im 8 901vs L4738 AWA U£L9°D 2TIT  avs

TE  ZTe'C SO"OWEST SO0083% O0'0Z 97359 GO'00sT A3ue adMy LW $E£L9°0 IT  Mig
LIE°3 PTTIOITT 09SO%EE €°2L Q27055 S0 N%eT AavE @ S0I¥S QIiss? duis $¥4%°0 Tt Wt
D25°0 61°SG29T OO'HONZE G'OL G059 SO'GOSY N3sE ® I2IVS GZISHZT  uS i829°¢ TTT Wt

<I SES'0 YLTRNEL GSTO0%E 0TOL 07059 A0 CoeY M3Me ANV LING £%2%°0 1I1  wWOf

{ "04ND3 2
e
{ISd) i 1S4
ais 835 Siauis 3W3 eI 3% W  Ssia  own witiw MOTi336 &5 65 dwa 430 405 s

(TOANST ) NRLIYNMOIGNT ROILT0) wWide

TINI “SIDIAEST ¥ ONIXIRIONG
SISATYNY W31¥MO3T4 AMVNIMNI
v88 WHILSAS
ONIBAINIONG NOLISEOS g8y

WOILV-EY 26-32-% SAWN/HAHED THALSAS 106/153/50 322 NOISH3A  3dI4N34NS
$4% 20w NOLLVEOJHEDT T1daMI




i

T @SS°3 00 sLost
WUED  ersET
61 3880 eTssn
e S59°0 IZTemI2
4590 07 6STeL
S50 STent
82 &lv'es i@oessl
P L0 SGTISI2T
BSE°D  sETO0LSTY
IWE'S eETwERN
¥ 10 Si'siwel
¥\
N
N
®1 SIS0 T2UESSeT
TEv'0 2XTI29%1
§0%°0 B0 9981
IT &69S°0 e 060sT
(1S4)
o3s Siais W3

o LTt 26-32-9
093 To%d

00 90%2%
08" 80%2%
60" 00%2%
S0 800k
25708675
oc° ocvZs
00 00%2%
007 00%2%
0& 90028
007 00%2%
°0 00%2%

00 0UsZE
80°0053€
00°CIvesE
00° 0UNZS

LA
o ag
L
L
e"os
g0l
a'eL
a'eL
o'ee
0 oL
o"oe

L4
0oL
0'aL
L <74

07059 0970061 23ue
0°0S9 00°0GeT N3uR
0°0S9 0370061 43wE
€7999% 0073061 NImE
37639 0070061 NIUE
G°8S% 000061 ¥3wE
07CSS 00'G0eY N3uE
37059 00°Chel NIWE
D'eS® OQ0'006Y %3we
67059 00'0D&T X333
07059 90 006l ¥3ws

G057 90°0061 WIwe
F°05% 00T006Y WlwE
97089 0O ¢IAT N3uE
0°05% 00 G0eT 3uE

i3S
avel

@ 90IVS 23488 diiy

€ SOIVE 234970
e 907¥S s2iee
@ seivs HIX82Z
8 %01vs  o2iss
8 901vS  QZised
€ 92IVS  021Se2
@ Soivs  021Ise?
@ 9aive  JTT1SH2
@ 0IVS 058

JaMv
€ 01vS £liss
q 0Tvs stiss
a8 scivs £1iss

LMy
¥ °9I¥S  621IsSe2
] 9UI¥S  0Zisw2

Lim¥

B N
WIHILYE NOILD3S

-

3-33ue

chbageti

ATYA
ATVA
ATYA

EEES

i

TAANGD)

0G00°T  KINV
1S68°C 221
TSe®°0 221
¥s8e’'0 12t
95880 11
2259°0 w6V
Wi e wwov
L628°0 viov
{e28°0 wiov
gs28'c o2t
os2e'0 o021
0s28°0 o2t
4019°0 s11
9L W11
9640 WX
9ei°¢ el
g#sel'e Mt
aselL’e L1

oy
adds 4

 EERERF

{"0IN00 5
N
N
L]

‘TGN
aes

NOTIVIMOINT NOTLIVIOT Wvide

TINI "330IAMIS ¥ SNIEIINISHI ING
STSATUNY ¥31VM033d AMVNIWITINd

+08

WILSAS

SNINIITHT NOTISNEL) eay

SAR/HA-WET TWILSAT  F06-TL/S0 327 NOTSEIA

NOTLVAL4ES) L 13d4T



fe'0  é81001
v

® S82Z°0C 25T 9vSe
W0 efTTISINY

L4 6190 56 eESEl

YN

N

/N
> 90 sTsUST
W9 29TIEENT
TI%°6 9690851
| AN WS IT°2eW0T
s 9EV°D  FSTIEINL
6250 99 E9v0L
9E°C L97eIST
£ 6ES°0  sDISWT
a3 1 L5970 9wTelIls2

8 Y Blive WMWII-.M

63T b3S SS3MUS  ‘IWI

YeiiTiel 26-92-6
1SS w4

00700828 0°GL

030082 o
00°00%2% 0°O0s
00"00%ZE Sad

oCToo%ZE ool
00"GoME o'oe
00°00*2% oGTel
f0°00%% Q0L
0070082 0TOZ
COTCo%ZE w0z
007002 ST
00°00%2E 0'0L
J°00N2E oW

{154}
$sS3ais aWil
ey x

07959 0070021 x3ME

0°05% ©C 0021 X3Iwa
0°0S% 5070021 ¥3uE
07059 Go 002: ¥3ea

07089 00°0021 A3¥a
07059 00°CO2T ¥Eue
2°059 0070627 W3ue
97959 0970021 N=wE
970y (D7CATY NIwE
97059 00 0021 3w
07059 9070021 Xwe
0°05% 0070C2T N3ue
S'05% CoToe2T 3ue

dMil

(3543 i3S
HS $S3gd G¥

4 %01vsS

0Zx%2 33314

@ sorvs 07x%eZ @-33:8
@ 901Ivs eeS0Z GuisS
@ s0tvs 99802  «diS

diw L
2 %01vs IS99S AwWwa
€ s0ivs IS99 AWA
€ S01vs 1S99S ATWA

iiMy LWy
@ 391¥s G8.02 <cuis
€ %01vs oPsS0zZ  cuis
9 s01Ivs 09502 §13s
8 Solvs oesez e13e
2 eIvs 09532 duis
2 S0ivs 0850z duiS
8 solvs 95S0z @13e
2 soIvs 08502 @38

e i

TWIHAIVH NOIIO3S B0 4D Tdodd <0

2066°1 Toav SS

@90 E0T WyS
130 72 S
LI9L°C 2WZ  NES
£i%470 202 mES
49270 22 5S
£93L'v 02 €
SIS9°'¢c 002 wIS
@IS9°0 S62 wMIF

e159°'0 ooz s
969%°0 GI0W wOS
S89%°0 89228 0S
S22E°0 V208 Hew
€9258°0 vZpE ey
6I%1I°'C WicE wiv
6E%1°0 €lod ey
G000°C ZONE Iy
b 2]

SdAc FNVN NOM 40 THYN TON YN

£ "QINSD

dDS N

HOTIVHEG 4T NOTII¥IRT ¥viee

TN “SITTANZS ¥ ANIHIINISWI 30
SISATUNY E31IVMG334 ANYNIHTTIed
+08 HILSAS

SNIESINIZ NOZLSNBLOD 88y

SAAA-MAI THAISIS 06/T5/50 322 NOISHIA
NOTiVHOGHED T13aMI

Ad1cUI4NS



Q0G0

b¥wE

TN E+ e A
IWISILYM NOILD




APPENDIX M

SAMPLE HVAC DUCTWORK ANALYSIS
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SAMPLE HVAC DUCTWORK ANALYBIS

loadings,
| 5% U+

iimensional
coefficient method
natural freqguency.
be the peak of
response spectra

detern
dete
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Support/restraint loads (normal, upset, emergency, and
faulted) - See table below for Support No. 3.

0 1b

858.32 1b

+ 2145.8 1b

3004.12 1b
- 1287.48 1b

+ 4489.5 1b

t 4763.68 1b

5622.0 1b
- 3905.36 1b

+ 9966.69 1b

same as
Emergency Load

same as
Emergency Load

same as
Emergency Load §
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APPENDIX N

SAMPLE CABLE TRAY ANALYSBIS

alysis !
*luding selsn

. - y 4 | _—— .
ray ile «

Raferences




Results
Results of the analysis are shown below.

1. Figure

'
24 -9
LENGTH aQF CARLE TRAY

EXFANS!IO N EXFAN SION
CONNECTOR, /E CONNECT QR
A o 4 A& P F
¥ zﬁ¢?:ﬁo' gla-™ -o" . o' f‘°fbﬁ-fli
‘ - -1 @ et & -
oty i e
1R 18 2 4h 48
L ! e > o
GaAnG HANGER T 3 GANG HAWGER
4 4
- Static coefficients
S = 1.575
Sose = 0.709
: Support/restraint layout - See figure above
q. Seismic cable tray qualification
a. Allowable stress = 36000 psi
b. Stress results
Condition Max. Stress Allow. Stress
Service Level A 4,248 psi 36,000 psi
Service Level B 16,964 psi 26,000 psi
Service Level C 32,496 psi 36,000 psi x 1.6
Service Level D Qualified by 36,000 psi x 1.7

inspection
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