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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
|
:
F
!
i



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
a3
52
%
a7
&7
3%
3
68
68
38
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39
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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

o %
O
el
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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
bs
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IME 87
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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8- 5-92

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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8- 6-92

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.

cR 813

@3rs <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>