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PREFACE

This Revision e of piping calculation C-3} is done by NUTECH
(for PSE&G) to document the results of the snubber reduction
program performed under Purchase Order No. P1-239820. The
details of the description of Revision mF are showp.on the next
page.

This revision consists of:

a) this sheet,
b) NUTECH calculation sheets
c) Attachment I - Computer Run Listing
d) Attachment II - Record Index
e) Attachment III - Computer Output (Hard Copy/Microfiche)
f) Attachment IV - Bechtel Calculation C-31-6Q.
g) Attachment V - Bechtel Calc SCF-91-1Q.
h) Attachment VI - Hanger Guidance Issue dated 1,,2,- 9g5.

415;

THIS REVISION SUPERSEDES REVISION64 OP THIS CALCULATION C- 3/



USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
PRINTED 20041222

TiTLE PIPING CODE IDNo C- SHEET
COMPLIANCE DO IATXON REFERENCE
SYSTEM P- r0o 'NO3

O PSGGORT -2NT L
DATE '-2_ -

CALCULATION V o DiI __l___I

CONTINUATION SHEET

DESCRIPTION OF REVISION NO. -

1. Incorporation of Snubber Reduction Evaluation.

2. Incorporation of Zero Period Acceleration (ZPA) Results.

3. Incorporation of As-Built changes Documented in:

a) Post Phase II Calculation C-3V/-Q
b) Post Phase II Calculation No. SCF-3/-IQ
c) Hanger Guidance Issue # 5 , Dated

4. As-Built Pipe Isometric and Pipe Support Drawings.

(Actual drawing number and revisions are entered in the
Record Index).

5. Incorporation of following revisions of the specifications
listed below:

a) Line Index: 10855-P-501(Q), Rev. 23

b) Pipe Class Sheets: 10855-P-500(Q), Rev. 27

c) Insulation.Specification: 10855-P-516(Q), Rev. 11

d) Branches 2 1/2" and larger Connection 10855-P-514(Q),
Rev. 0 Specification

e) Vent/Drain Connection Specification: 10855-P-511(Q),
Rev. 1

f) Branches 20 and Smaller Connection 10855-P-515(Q),
Rev. 1 Specification.

g) Piping Specification: 10855-M-068(0), Rev. 6

h) Seismic Specification: 10855-G-051(O), Rev. 1
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INTRODUCTION

This revision of the original piping calculation documents the
results of the Snubber Reduction Program implemented by NUTECH on
Hope Creek Generating Station Unit 1 System P- 20_1_

PROCEDURE OUTLINE

THE BASIC GEOMETRY

Geometry for this system is obtained from perm files on tape
(Reference 1) available at NUTECH as qualifying analysis
documentation.

A benchmark run is performed to confirm the original model.
After establishing a good correlation with the original
model, the model is updated to incorporate changes documented
in Reference 2, and the latest pipe isometric and pipe
support drawings The isometrics, pipe support drawings, and
piping qualification calculations are shown on the Record
Index (Reference 3) which is included with this calculation.

LOADINGS & LOAD COMBINATIONS

The loading cases and the combinations thereof used by NUTECH
in this reanalysis are the same as those used in the PUA as
documented in Reference 2, except for OBE & SSE response
spectra. The OBE & SSE response spectra, based on PVRC
damping, are taken at all appropriate attachment points from
the data generated by NUTECH (Ref. 4). Snubber reduction
requires that the applicable results be lower than capacities
of the components. This enveloping is performed by using
NUTECH's computer code PISTAR (Ref. 5.a).

ANALYSIS TECHNIQUE

The methods of analysis used for FSAR loads in this project
are the same as in the original analysis documented in set of
calculations (Ref. 2). Mark I loads analyses methods -44.her
are same as used in the original analysis ORl a- UlL... 1..
_______ -i ___rf C The choice of method to evaluate
Mark I loads is also in accordance with criteria of technical
instruction PSE-TI-002 (Ref. 7). NUTECH's computer code
PISTAR is used to perform the various analyses required for
this system.
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EVALUATIONS

The results of these analyses are documented in various pages
of this calculation. The categories of evaluations performed
are in accordance with the ASME B&PV Code (Ref. 8) and are
listed in the Table of Contents of this calculation. The
results of the evaluations are documented in various tables
of this calculation. The basis of the evaluation were
computer runs listed in Reference 9. The revised support
load combinations are generated by the post processor OPTSUPT
(Ref. 5.b). The qualification of supports for revised loads
is documented in a separate calculations (Ref. 10). The
details of criteria used in the snubber reduction are
available in Technical Instruction PSE-TI-002.

SUMMARY

The changes to the original analysis are listed in this
calculation. A list of the snubbers status, i.e. whether
snubber is deleted, replaced with strut, or left as-is is
provided for reference only. A field walk down shall be.
performed prior to any removal/replacement of snubbers to
confirm the piping clearances availability so as not to
inhibit piping system predicted displacement.

CHANGES TO ANALYSIS OF RECORD

1. Use of Ec, Eh, i hf are as required by ASME Code (Ref. 8).

2. Allowable stresses are obtained from Ref. 8 at design
temperature at all service levels.

3. PVRC damping is used in accordance with ASME Code Case
N-411 (Ref. 11).

4. When snubbers are replaced by struts, appropriate stiffness
updates are incorporated in the PISTAR model.

5. The effects of ZPA (for both OBE & SSE) are included in the
piping and pipe supports evaluations.

6. Effects of long term torus heatup are included in the
piping and pipe support evaluations.
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ITEMS EXCLUDED FROM THE SNUBBER REDUCTION PROGRAM

1. Since TAP systems are either moderate or low energy
systems, no check for pipe break criteria is required.

2. There are no pipe whip restraints on the TAP models, per
FSAR..(Ref. 12) and hence, no need to check the whip
restraint gaps.

3. Since there is no set pipe deflection limit criteria, the
check for interferences for pipe motions was not in the
scope of snubber reduction program.
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CALCULATION
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ORIGINATOR
DATE

VFR cr CAR
DATE

.1

TABLE I
ENVELOPED PVRC RESPONSE SPECTRA IDENTIFICATION (1,2,3)

SPECIFIC BUILDING ELEVATIONS (IN FEET) ENVELOPED
ARE NOTED BELOW:

REACTOR REACTOR
BUILDING INTERIOR STRUCTURE
ELV. ELV.
(FT) (FT)
X, 54 72.33
_, 77 145

Vertical Spectra For Both
Wall & Slab Are.Enveloped
For Reactor Building.

NOTES: (1) Damping was per ASME Code Case N-411 (Ref. 10).
(2) Appendix A shows digitized listing of the

spectra.
(3) Response spectra at El. 72'-4" for Reactor

Building is used as torus penetration point.
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ORIGINATOR
DATE
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r

TABLE '2

SEISMIC ANCHOR MOVEMENT DATA

Source: (Reference 2)

* )Y TORUS (EL. 7-1 ) X

X REACTOR BLDG. (ELS.54'-102. )

_ REACTOR BLDG. (ELS.
INTERIOR STRUCTURE

NO ANCH MOTIONS

SAM INPUT VALUES (IN) FOR VARIOUS NODES ARE LISTED IN APPENDIX A

NOTES: 1. NET OBE/SSE SAN =-(DX2 + DY 2 + DZ 2 ) 1 /2

2. OBE/SSE SAM ARE USED IN SUPPORT LOADS BUT ONLY OBE
SAM IS USED IN ASME CODE EVALUATION.
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TABLE -3

TERMAL ANCHOR MCVDIENTS DATA

VALUES (IN) (Ref. 2)

DONDITICN NODE . - DZ

* P2o 0.-02-1 qs o*05141 -o. 15411

L1958N o.oooo -o-oq5Y -o- 1425qs

T7S A N o~o2 e~e .-o ~ ~ q~ .o I e
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TABLE -4

STATIC TORUS MOTION INPUT DATA

VALUES (IN) (Ref. 2) .

S

CASES NODE DX DY DZ

I2-1 0.oo Boo O.002omOO _0. o082.

TD I SBM o. o coo -o. 0o7b&,0o -_o,'481(o
_ _75AN o ooeBocs - 0.4oo -o. 0 40 3

TD1

TD2

D3 A -

+ DF I£ TD2 AM- ,AMEr A~5 -T. CQOAel\JAT1VPL/.
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O PSEG
CALCULATION

CONTINUATION SHEET

TITLE PIPING CODE
COMPLIANCE DOCUMENTATION
SYSTEM P- goI

ORIGINATOR
DATE

VFR or CK
DATE

_

TABLE-5
LOADING CONDITIONS

PISTAR ANALYZED
LOAND CASE DESCRIPTION DURING

ID ITERATIONS
DW Dead Weight with Normal Contents yeYes

DVr Dead Weight with Water NgasE

OBEI Operating Basis Earthquake (Inertia) including ZPA Effect Yes

OBED Operating Basis Earthquake Anchor Motions Yes*

SSEI Safe Shutdown Earthquake (inertia) including ZPA Effects Yes

SSED Safe Shutdown Earthquake Anchor Motions Yes

TE + Normal Operating Thermal Expansion Yes
(Maximum of Different Modes.)

TE11+ Maximum Operating Thermal Expansion Yes
(Maximum of Different Modes.)

TE2 Thermal Expansion for Long Term Torus Heatup Yes

THAI Normal Operating Thermal Anchor Motions Yes

THA14 Maximum Operating Thermal Anchor Motions Yes

T{M2 Thermal Anchor Motions due to Long Term Torus Heatup Yes

OL Operating Loads No

TD,TD1 Static Torus Displacement due to Normal Operating, and No
Maximum of SBA, IBA, LBA Conditions Respectively

TD2 Static Torus Displacement due to Deadweight of Water and Yes
Pressure of 62 psig.

OAB SRV Hydrodynamic Load lb

QABI SRV Torus Motion Inertia Effects &o4t. pae t 3o H a vs No

co Condensation Oscillation Hydrodynamic Loads No

COI Condensation Oscillation Torus Motion Inertia Effects No0

CHUG Post-Chugging Hydrodynamic Loads lb

CHUGI Post-Chugging Torus Motion Inertial Effects No

I-D P.D1Q RP1Nem 'DE i\sc eJr- t 1 1 YE S

* '5e- -e-4.'27- amri y-n - e?d p'e4 -e') 4r cmekcals I r~
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Table 6

ASME CLASS 2 PIPING EVALUATION LOAD COBINATIONS

ASME CODE
DESCRIPTION SERVICE (NC-3650) ALLOWABLE

_EVEL EON LIMIT

(WEIGHT) + (DESIGN PRESSURE) Design 8 1.0 h

(WEIGHT) + (PEAK PRESSURE) B 9 1.2 Sh
+ (OBE) OR (SRV)

(THERMAL RANGE) + (OBE ANCHOR MTION 10 S f
+ MARK 1 ANCHOR 1TIONS) CR A & B (t.25S +
2 x (OBE ANCHOR MOrION) * 0.25S

(WEIGHT) + (DESIGN PRESSURE) + (MI¢L 11 SA + Sh
RANGE) + (COE ANCHOR MOTICN + MARR 1 A & B
ANCHOR MOTIONS) CR (WEIGHT)
+ (DESIGN PRESSURE) + 2 x (OBE ANCOR
MOTION) 4

(WEIGHT) + (PEAK PRESSURE) + C 9 1.8 sh
(SRV & LOCA OR SSE COMBINED BY SRSS)

(WEIGHT) + (PAK PRESSURE) + D 9 2 . 4Sh
[(SSE) + (LOCA) + (SRV) CWBINED

BY SRYS] SJ Q
MW - P* -P)SC ,__

(HYDRO WEIGHT) + (1.25 DESIGN PRESSURE) TEST 8 10

a
NOTES: 1) CBE and SSE includes ZPA effects

2) See listing in Appendix A for the details of the evaluation of
these load combinations.

4) ln(~dAes 10roY )CM-ki i*tdLP Cl '



USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
PRINTED 20041222

ITITLE PIPING CODE
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SYSTEM P-;O I

Table 7

ASME CLASS 2 PIPE SUPPORT UADING C I

4 b

DESCRIPTIaN

(WEIGHT) + (OPERATING lADS)

(WEIGHT) + (MAX. THIERMAL) + (OBE
PUS OBE ANCHOR MTION)

(WEIGfl) + (MAX. THERMAL) + (SRV
PLUS SRV ANCHOR MOTION)

(WEIGHT) + (MAX. THERMAL) + (SSE
PLUS SSE ANCHOR IOTICtl OMIBINED WITH SRV BY SRSS)

(WEIGHT) + (MAX. THERMAL) + (LOCA
PLUS LCA ANCHOR MOTION COMBINED WITH SRV BY SRSS)

(WEIGHT) + (MAX. THEMAL) + (SSE PWUS SSE lOR. bU+PL ANCHOR K)TICNS, SRV, LOCAA COMBINED BY SRSS) Isc

* IrES: 1) CBE and SSE includes ZPA effects
2) See listing in Appendix A for the details of the evaluation of

these load omrbinations.
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OATE
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TAB E

ASME CLASS 2 PIPI SUARY

Coqponent: 4e w a
mtaterial: sa1-oh 4v S

Allowable Stress;
at Temperature;

~L IS10,Ch6 psi
= A 'O

I. Maxim= Primary Stress for Desian Condition
.#

II. Maxiimn Primarv Stress for Upset Condition

III.

IV.

. Node/ Stress in PSI
ASME CRITERIA Description CalculatedI Allowable

Equation 9 of NC-3652.2 j 1
SSL < 1.2 Sh l/9lovb64. I _______

Maxirum Primary Stress for Eergency Condition

Node/ Stress in PSI
ASME CRITERIA Description Calculated Allowiable

Equation 9 of NC-3652.2 2-7,ooo
SSL < 1-8 % S0 a 19 z! 23q. 2-71 0 o

Maxiin Primara Stress for Faulted Condition

Nod/ -Stress in PSI
ASME CRITERIA Description Calculated Allcwable

Equation 9 of Nc-3652.2 - 5j /V0 111 6) 2, 804 wV
SS< 2 . 4 Sn ;6 oa

Maximwn Primary Stress for Test Condition C H(/DO TEr9)
Node/ _ _Stress in PSI

ASME CRITERIA Description Calculated Allowable
Equation 8 of NC-3652.1 a *

* I1.25P + 3. 1 4 5< 1 h0 S_ /__ 5__ _ _ 1_,___

V.

WL. f:D VFt4PTU.Ra VISK AoJ..vc(S
+ o L . = 18.9 3q + 8ZO = 2tBO9

CD V P.E&4LLAL. rqtsac +oC ss

(1 2s A 7) + 2-q 2.7 + 987

= 5sq fs;
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CALCULATION -FE -r

CONTINUATION SHEET DATE___ - --

TABLE 9

ASME CLASS 2 PIPING SECCtDARY STRESS StUMARY

CbTrponen t: 4'0! RA mz

Material: S -jo6, G. R
Allowable Stress;

at Tenperature;

sA - 22, Sz-b psi

TA 3 F

I. Maximum Secondary Stress

II.

Node/ Stress in PSI
ASME CRITERIA Description _____

Calculated Alowable-

Equation 10 of NC-3652.3(a) /
SE<iSA VIQ670

Maximum Primary Plus Secondary Stress

Nbde/ Stress in PSI
ASME CRITERIA scription

Calculated j Allowable

Equation 11 of NC-3652.3(c 35/61; {z I63 q4. '437, Sub
F4rE -iSA + Sh)

a
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TMLE PIPING CODE
COMPLIANCE DOCUMENTATION
SYSTEM P- .oI

O PSEG
CALCULATION

CONTINUATION SHEET
. -

TAB LE )b

SYSTEM FUNCTIONAL CAPABILITY CHECK (Ref 7)C '

ALLMABLE

SIZE MAX. OF LEVEL STRESS

NODE & 0MPONtiT C CR D STRESS <1.5 Sy (psi) PASS
SCH. TYPE (PSI) t . FAIL

Straight Pipe ) 4 86 _

Elbow 21, q~q.

Te. e evh g yeole -V£/S3 e

,sJ~p a /P Branch /J/

-= Rducer o/S $, g/ J-Vhh9 _

N~~ f~FkhlRC.Y)akt-j tUJ 4 tti'rl L~I r'd1 -T-f c i i"1red lt & re

-nu eAJ*1lJctk'%4 Lr) 'r"( 1 %i r a .

B /oth 4 6 2 0 7J P, P) o/ hav/ 44 TOAl
;2j /mS~ 64 a °/* =53 ]33

ao7!sii s~,uuo be- &iia--la b (c~sewa Jq) lveof- eS lu
-rcteicrcsj;* VVc\m OXqGb

~,f - (13-3o oo6 l64)(' 3-o*ooA3-) - 0 e46/ TvsDoc.o

: (I- O cO 61j 3) ( t o. OO vc) 33 V'Z7S) _ 1. O ) L..\ -- - q4 e
-

3v SS'S - yl:5-jlj 5-'9FJ/o- 4 6/ -= 2080d4 : 2/1,469
0 * 9 &WF



USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
PRINTED 20041222

TITLE PIPING CODE ID NO. C5 SHE

COMPLIANCE DOCUMENTATION C
0 PSEG, SYSTEM P-20) (C-e) ND NONE

* ORflGNATOR ofL
DATE oe 1 C

CALCULATION -F -/R/-

CONTINUATION SHEET DATE--

TORUS PENETRATION LOADS EVALUATION

The revised ipads for the torus penetration P-20J- are shown
on the next epages. The qualification and acceptance of
these revised loads is documented in NUTECH calculation listed
as Reference 16.

The revised coupled response spectra plots and the digitized.
values attorus penetration P- 2-01 are shown in Attachment
III of this calculation.

~C~relic ej ok a tlG
^ Puanr' t wa&e luA -A qv
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TrTLE PIPING CODE NO
COMPLIANCE DOCUMENTATION
SYSTEM P- oRER

MEN"

LENCE NONE

9PSEG
CALCULATION

CONTINUATION SHM

SHEET

OF
I, - � -

ORIGMTOR
DATE

WRwa@
DATE

v Mf
_ L I -

--- L
. . _

_______________________________ - a I � A � I -

TORUS SHELL REACTIONS FORCES AND MOMENTS AT PENETRATION Plol

LOAD FORCES (kf)| MOMENTS ("-in.) REMARKS
TYPE Fx Py Fz Mx My Mz

SSEI tlzz5 ±1966 - 269Z ±Z764- z57I55 t qz _

SSED (t &3as $74- t267 t 53S4 I 201I-

TD2

TE2 Ir v i 4T A C.--e

THAM2

TET + 16S 416 o -4277 -2332. ko 2jz -I6_ _

P m - _

S



USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
PRINTED 20041222

I
V �

I

I

INTEP4AL NOZZLE FORCES AND MOMENTS AT PENETRATION P20)

9

LOAD FOR ES ( 2 s) MOMENTS (k.4"-in.) REMARKS

TYPE Fx Fy Fz Mx My Mz

DW *44+ -t 5371 -74 i-1475+ -q1 62 -2454 __

OL ±4Z777 ±33fg7r tv92 14566 ± 18880 t S889_

TD 1 +171 -123 + I23 -17&66 *22782 +316_o

TE1 -___ 4 9f -246 +23548 -3o5s3 -2&9q

THAMi -570 -34-3 ±7S -76219 98860 t97330

OBEI t1180 t1167 t 3q ±33IO, ±7 2967 tI 146688

OBED :t 46 4-1 ±111 ±1018 t 13.772 9+±7 _

QAB ±,25 t6356 +to.3 t io:7/3 * 3687/ 4 1706_

QABI -5s? t: t I 'o 7 -5 3op O tt 14 IAS0o C, l1l4o Q~ L

CHUG t19q+, 3 42t 6 3053 i23693S t639 ±44187

CHUGI 4 Lknb A. \o diAs z -IBIL661 G 14% 't I\ SA %wse

co ox ' cfj U& -.

IN} tot t\ 0' 'A [ %k It + tm F' S to l t54 I et toll O

y *- sw-E "o4o p Al

ip
x
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CONTINUATION SHEET OK ____ ____ ____ ____

INTERNAL NOZZLE FORCES AND MOMENTS AT PENETRATION P201

LOA FORCES ( ) MOMENTS -
TYPE Fx Fy Fz Mx My Mz

SSEI t i114-2. iom r.491313 14399 7 1724040 __

--

SSED t 97 9 1 t.26 :t2 1656 428087 i6f

TD2 (===

TE2 Irdq 4eiE-T G7

THAM2

Tr 4 + 806 -601 +1034 -cI2q. fG4 4/286" +160 ___8_

DP- Ml i vU- - tJ453 4tb S

U

x

S
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CALCULATION

CONTINUATION SHEET

TMLE PSPING CODE
COMPLIANCE DOCUMENTATION
SYSTt M P- 20)

ORIGINATOR
DATE

FROr a
DATE

CKP703;2i

.

EXTER4AL NOZZLE FORCES AND MOMENTS AT PENETRATION P20)

I

LOAD FORCES_(Jhps) MOMENTS (.I1s-in.) REMARKS
TYPE Fx Fy Fz Mx My Mz

DW ±52- -66 + +. -:8! 54- -z27f ._...

OL ±27 ±4-3 t__ t _ 4Z93 t I467 t4-633_

TD 1 -23 -85 -27 -17037 f2133 6 2370

TEL -I / -2o88 +2777 -t 89O3 -30oZ5 -34344

THAM1 -3 -3S -7330 +t14?4- +i-1O-393

OBEI t643 ±414- t+-5i ±32677 -S4W I 47-$8 _-____

OBED 4 170 i- 7 S ±244+ ± o9 6 zf o .t0618

QAB so 1i 1 Z+o L 39 t S435 ±2-9o60 t46
a :'8k t- t tSovFtt+4kel.-o tzk g N

QABI i z __ __-i u_-'4

CHUG Z 270 -t 26 dS 656 a 23349 7i47+e, L f+71r

CHUGI i- lVlovSo - 1 Lo

CO S CH

C t + -R -,L r,,

* S a Not'Pt. Mz
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.C ;ONTINUATON SHEETO-f ObCALCULATION iYRc I________I___
EXTERN4AL lOZZLE FORCES AND MOMENTS AT PENETRATION (-20/

I

LOAD FORCES _(h4 ) MOMENTS ()4S-in.) ARKS
TYPE Fx Fy Fz MX MY Mz

SS5 5E I 15a ± +597-7- t±76 6 i 4886 ±482SZ ±t2/10/o _.

SSED t 355 -t6O, _47 ±22.183 ±26466 ±f/6Le/

TD2

TE2 /PC/, led 7i fFpT _t_-_

THAM2 ====

f -3841 -2q3G 4+2799 -103014 t l17S24 +1523•7

1WDPD4- i 3O-5~ L3 ft4 jj f 15 t I~ e G 4J4546 ?4.tDrm

-=-=-=- = -

I
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COMPLIANCE DOCUMENTATION REFERENCE

0 S Ic G SYSTEM P- 2D/ NONE 04

O PS GOMIGNATOR _I .I OF
DATE o-2 _8__ - b

CALCULATION DATE
CONTINUATION SHEET DAT _______ -

TORUS INTERNAL STRUT LOADS AND EVALUATIONS

The next Zo pages show the ' 4ti~cdk.Z-: loads for the torus
internal struts at location 2e,4 eeh!o bmticin& -=
Erw 'e*et ease Lovel D ~-emy ucir' hrv0-option"

Static A.&re d El2a4kS by cBSSj

t ord-c Pyvn ==th BS

ovn& components, Fx, W1 and fz6a 'hte r cri 2.al components
per Reference 18.Y The revised torus internal strut loads are
acceptable beca-seE f- one of -the f llowing (Six-r-le

a) Revi b6,Aoads (Fy,My1 Mz) are lower than PUA loads
(RerI'N z,

OR6i)} Revised load combinations are lower than the PUA
'' combinations f or - _ the loads used to

qualify the group in which this system falls per
Reference 18. SM 7-VL pr

c) - Uiqd 10a>i aregualified with new ealetlat i-&.
rovicizr. thL z.lzulation ef Reieee-18.

I
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COMPLIANCE DOCUMENTATION REFERENCE NONE

SYSTEM P- 20 (C-31 NONE
PSEG L~~L LOF

Dr IATE a z T@1o6

CALCULATION VFR or Ag_

CONTINUATION SHEET DATE =

TOURUs5 TtTEPtJA L 6STRLIT LOADS EL/A LUATIOI (Z a.

Corn pw r4EN T ~

14ppROXt MATl

I ^ rA 7-1 f

,eFVIaxFZ' LofotIs JI, _v,, P1 - THE CRfTI CA L

r FOP- IAITE-NAL SrRur , Ap jMr8 , Ak
I . . . ......*... -*

ELy SAt1E AS PLA LOA D5 AT AL'.C'-4)

F=tz- woRsr L£Fi.EL'- o Covrs731,JA7O"J0,

P2 PoUT LE vrc.. F- v LoALS VBJaATI AT

L ,cArjO- op SrMUT A ' B HE- CRriTCAL

flmy H ) AR& /4CESD r()AaIr C'EPZ 5L

kHAd L2UALJFPED pU LoADs cRF.'8)r 4 76e

kr tj~ IoeniS 
(N TEAF7O

cpL4ALF1ED t ' / CRFAS.j OVpEALL 50/0 %{5

&LIALI.IFO a OF i ;e o..q~zXeo )Z .q7z3 A :.ot

,@-:wAW,64 Pn "/73OFip .

'. o trsrA15 
CCALF, F

Cr. Io'R s C F ' ( I KF IfIcEr A & B L

5 TO /Nt-'C'7'a'( se ATJF 4  G

IC 0451i, X f5 Z- 0 7q0 .A..O 5 31/73 F RF:I{

ie I.oSO C..o., o. K

D4o F4I7Z-7EHC. DaTAILS CALWLArld4 I/S RoURE0.

GtC 10 -SI 6N. EEVI.sec LOAD Ccnen o9r/,6t

1-4 pO6e TRretlr A48 A-AF
pEi IEF rl.

F--OP- LO CAW

(OUA LI FW;D
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TITLE PIPING CODE

CO4PLIANCE DOCWMNTATION
SYSTZE P-2o) (c-bJ 1

O PSIG
CALCULATION

CoNtIUATION SKEET

ORGATOR
DAME

VRoCIQ
DATE I1_ __

.

Swary of Internal strut Refction Loads
penetration PX1 Strutattached to..'i*)

-. Y (vv~cAL Ntc) .

Figure 1 Local Strut Coordinate System

FR, mp,
Shell Coordinate SystemFigure 2

Loads are provided at the following locations
in the attached tables.

Locato node I4S45P
Location Node X s59P
Location Node 1 6 spq
Location Nod& I- 5

except as noted

Locations (I) & 0 are in local strut coordinate system as
shown in FlIgure 1. Location Ware in shell coordinate system
as shown in Figure 2.

6
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TrTLE PZPING CODE
COMPLIANCE DOCUMENTATION

AWA t 1 UW ,0 SYSTEH P- 201

I
CALCULATtON

etimnuUATIN 1MIET

OATOR
OAw

DAW

mmmvmmw�

_______________________U

FORCES AND MOMENTS AT L-tC14 ) Nak & 1±sftp

LOAD FORCES_(h+v) MOMENTS (sp-in.) REMARKS

TYPE Fx Fy Fz Mx My Mz

DW -50Z1 -33& O 0 0 0

OL tS)Z8 ±0 0 0 ___O_

TD- --5O O
TD) 0 000

TE1 0 4 O o 0 + 4 0
THAM1 1-146 3 O 0 _ I

OBEr 19± :f: B3 :t I ____O

OBED + / 9 + 0 O

QAB t±10o84 ±+5897 t/l48 4_ t I 0
O 0 D _ (cv a 65C:3-<

QABI O O_ O_ .___ D _se CS-)

CHUG 1 3S61%Z ±983 ±6714 ±3 t4 0

CHUGI M 0 O 0 O _

co o.f E CO- C-H1t .

I I

COI 0 Oj b I
m u - U u - a m i m i min.~ -

-17'--.W
L Sk St A qlau tU ' 11 (I I

6Pth e- ba c- r. - tiku
qtvh hl'tCL t 5
,Aj-r 0-7S

A no, .

pe,%_ R2e ,ze

4I b -tvet >In I Ce 61yr' 0 <c -(i C B I

7 l ;..x2 1t 0Si W'- ( 3-f'tl eyl at dt,,Arf .t
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COMPLIANCE MUMCNWTAI ON

SYSTC P- 9E

- 24

CQPSEG
- CAILAI"

CONiNON!

E
3KEET

a.3 � U - U

tamCAllWm or =
"ml

-4-f ---LF--�Ldmmmm�wmwm�Gomm-mfmm1..dwmm--Mwmm
4��

__ K . - W Z - a
- . . -

INTLERNAL'STRUT. FORCES AND MOMENTS AT 40ocArIoN6? 7.$&-P

TYPE F: rFy F- Mx MY K

SSEI 12 ±I5 + *- 7 O/. -

SSED t 303 O O O___

TD2 = /- e

TE2 ______-

F THAM2 ,J ,7@ 4 . 567/ .1 L --

_ __ =---=

a

I.
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COMFP LZANC DOCUMENTAT ION
_ EAI EX d"f SysrX P-2-O*

CALCULATION
CONTIUATl $MM

OmmATCwRw

OUAT

OA1I
. __

FORCES AND MOMENTS AT LOCATION -4 S)

LOAD FORCES_ %.) MOMENTS (I;;a-in.) REMARKS
TYPE Fx Fy Fz Mx My Mt

DW -3450 + 8 O O

OL f5/28 -0 0 O

0DI 3850 0 0

TE1 4 0 0 +O +_
THAMH -14,63 0 o 0 _ -4-

OBEI tiVI/ - _ 4 ±1711 ±1470

OBED t 0 0 0 0 O

QAB J15521 +3286 f 22 ±2 ±232f,' ±t1170' _

4- i5.47J fl* _ __ _ __ t_ _1._L cp cb.
OBr_5_ __ lob t Ss t_ I t -. i'' {t 14 > D C -tc3.1

CHUG ±1335s8 ±145 -__i _ t68534 ±14-53

CHUGt '-'j * 17 _____ _ _ tr 373, _ _ __

CO _ _ _05 C t - _

-~ + i 5 t - i - 6 0

I

* htpe EM tr. so

4I
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ATLE PZPNG COoD
COMPLIAMCZ DOHtNSTATION

usY0ts t. >o)I

Immmmmwm�

C'VATOR

mmceal

IN ;ERNAL BVUT FORCES AND MtOMENTS AT Z0cATroNrP- -45A

LOAD FpORCES faft) mmmPWUC
TYPE s lpy ra mx Ity 14

'SSEI :3$37 96 __ ±°275- -:238v

SSED 3 o3 I

TD2 Ais

2TE

ePJ ' 6 TAd '. A5 4733/= sL 4I

7 -2078 0 0 _. __5

RupoI +"83 j2E tZ4 t t 7 3 + t_771

_= ===

4,
I

a
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COMPLIANCE DOCUMCTATON _-
SYSTEM_ P_- 2) NONO PSIEG

CALCULATION I
CONTINUATlON UPtil

S4EET

54-w -- - -

OAI
0VATURAR 11
0Wmac

I ?-f L4
0 Wth¢1

I.0w-

I

.---

. _

.- L
_

-m -- LM"
_ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - a I - -

FORCES AND MOMENTS AT LOCATION(.. -.Z456P

LOAD FORCES _ MOMENTS (c.-in.) REMARKS
TYPE Fx Fy Fz Mx MY Mz

DW -570Z *3i39 00 0 0 ...-..

OL :IS zI 0 0 o O

_ -5 - - -
_- -TrE1 443b O O o z b

TAM1 14-63 0 0 0 ± __o

OBEI 2 33 * 78 ±77 0 o 0 _

OBED 0 0 ____

QAB +I2 /0 t6012 :tZ70 4- 0 O
Q * J39 d -B 71 Q :r -- C f. t43S.;cc

QBI 1 SS 6 : I .1 to 0 _ ce Cj$l

CHUG ± ±-67 iq i4 -3 4- f

co -

COXG t i'_

I
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SYTEM ' P C- W

OrOCW4ZNTATZOK X

CALCULA1 OwV m -
OI4TNUATIO#4 WMT!

INTERNAL* S7RUT FORCES AND MiOMENTS AT ZOcA- TONQp'f

LOAD FORCES momem(*")in.) MARK
TYPs rx ry F2 Mx my Ka

'SSEI 9-.0 tz ±-IZ'- ; ..

SSED 303 V O O .

TD

~aiF,' b Et 'r~Kl1f :N 5 4.733/ s 6/

-T -2078 -/ 40 0 _/ 0

IUP D tI1b& |3D -q t O t.O=

-..

.
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TrTLE PSPSNC CODE
COMP LrANCZ DOCUMNTAT ION
SYSTE P- . olF-

ORKUATMR
DAlE I
IDAlE

-_.... . -_..

FORCES AND MOMENTS AT I-OC1 )- (3;) - 17S-

LOAD FORCES fi MOMENTS (m-in.) REMARKS
TYPE Fx Fy Fz Mx My Mz

DW -t2 C) ( fS67Sz. +Z391 +98 _ 90

0. L L. .L.. .~Z ./ *6 -.
OL :t 19Z ±+ +s1tz t15 ±6 t

TD _ +__ o +3' -/ +0

TE1 -16 C -435 *2 -3 _ _

THAMI tt-l*6Z _ +3 _

OBEI 147 196 G _42- +5- +S49 q L2-

OBED + 6_14 ° 9 0 °_°

QAB ± ±g11 858& ±18:3 . 0526 •/g682 ±2Z77
+ Lti 6S 52- 'tX4MO/ 53 434 . cC,,'i

QABI 2 It qsS 1-487 ± eI4q ± 3q' ± Z31 k- e.b
CHUG 20o1'? -1021 13161B( t6267 t3Z0393 2174

CHUGI +? ±t 2& + a3jIS 't 133q 31 .t 53

co sov) Ce l '.

Cor 1- 133 t (Ms. ± 9qO2p' £ 17qI J 217 + 14-+3
m - - -I

k I- lm 4wt. SOW-
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'Lt*- MIeNG cott
COMPLZANCt mOUmi
SYSTrx p- 0-0I*PSI�G I

I_

DMl
Om

TEmRNALS STRUT FORCES AN MOMENTS AT d4CAerfoNaLIY ?A1

LOAD FORCES 4*PL MOMENTS (in. MARKS
TYPE Fx Fy Fz mz My 14

SSEI ±238 t1/56 ±389 ±96/ 5 874 -36' ...-..

SSED , O :303 .±/ :04O

TDZ (SAO IL AS

TEZ -

THAMZ . Ad4 :N AS 4.73 56-7 LH,)
1 T2z7 -78 2 + 2077 -4 0 2_O_.

.upol ± 8° j 2q ± icsS 1q2 ± I81 t 7

=- ===
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I TM-E P I
P..

COMPLIANCE DOCUMENTATION
SYSTEM P-201 {C-31 1 NONE

O PSAG
CALCULATION

CONTINUATION SHEET

ORIGINATORW __ _| | L _L

DATE -=. _
tFM or CM~ $z

A0M . _

SHEET

job

Lt&T SI
Summary of Internal Strut Reaction Loads

penetration P 20) Struta^ttachad to I'll et Ben

y(VwncAL P'-LAu)
. * l-

5
A

E
Figure 1 Local Strut Coordinate System

FAg, ax
Shell Coordinate SystemFigure 2

Loads are provided at the following locations except as noted
in the attached tables.

Location
Location
Location
Location (

Node :Ir5 BP
Node I A SFL
Node T f s19
Node I258y

Locations 2 & 0 are in local strut coordinate system as
shown in Figure 1. Location W are in shell coordinate system
as shown in Figure 2.

4 t
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COMPLIANCE DOCUMENTATION
SYSTEM P- 20)

w

ORJGMNATOR
DATE

RoEM
DATE

" FORCES AND MOMENTS AT LOCATION - X1 S&P

-I

LOAD FORCES *irpo) MOMENTS 3ku*s in.) REMARKS

TYPE Fx Fy Fz Mx My Mz

DW -05 -S79 O I o 6

OL ±i5 '1 ~I 0 0 65 __ _

TDJ 4____ O 0 0 6 0

TE1 308 0 0 0 - I 0O

TKAMi +9-78 o 0 0 + _ __.

OBEI + 392 ±186 ±/82 0 V

OBED _ / 0 0 0 OOO

QAB t /3/ 4/49o7 k +135 i 31 i I 0
- I * q a7:L -L; _ _ 0 _____

QAbI *_l ttOb -i7 (. z _ O Il

CHUG z140196 16ZS1 tfl206 _ 10 t 0 °_..

CHUGI t 41s t qe ± _ _ t __|

co 0-')/ e al CH LA
COI - ±i ' | 5 7 - i ii C

4* vg 'eT. so.
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EQUIPMENT NOZ2LE LOADS/EVALUATION

The re ised loads for the equipment nozzle are shown on the
next pages. The acceptance of these loads (i.e., com-
pari of these loads with their appropriate allowables) is
also documented in the pages that follow the nozzle loads
summary sheets. If the revised equipment nozzle loads are
higher than the existing-nozzle load$#,-then equipment. is -
listed as external interface on the interface document for
this system (file number PSE008.1014-).
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Documentation of revised displacements at the expansion joints
and their acceptance is documented on the next - - pages.
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VALVE ACCELERATIONS EVALUATIONS

Valve Accelerations and their combinations as per original analysis
(Ref. 2) are evaluated by hand calculations. The results are
documented on the next 2. pages.
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Comb Acceleration (g's)() 3 c
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Noe Ax Ay Az

OBEI 0.2rt .2s___"~~~0 -024 .0.!
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Notes: (*) Accelerations are in global coord.:
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(3) Reference computer run ID: , tt._
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CONTINUATION SHEET DATE .

WELDED ATTACHMENT EVALUATIONS

Welded attachment evaluations (i.e., pipe lugs) for 3 supports
listed below are evaluated using procedures of Ref. T-37 The detail
are shown on the next 3 pages.
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TLE PIPING CODE ID NO. C-
COHPLIANCE DOCUMENTATION
SYSTEM P-&o' IC-31) PZFERENCE NONE

CALCULATION o |iIC|,EIR-
CONTINUATION SHEET DATE ; -

SBP INTERFACE DATA

The. following pages show the revised displacement/
acceleration data for the small bore piping connection
points. The same pages also show the resolution of these
interfaces as noted in the 'Remark' column. Any interfaces
that require requalification are shown as external interfaces
on the interface document for this system (file number
PSE005. )OJ1- ).

The revised acceleration spectra plots and the digitized
values are shown in Attachment III of this calculation.
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1NG coDt 5I I CO LIANCZ DOCWCmETTIONNE
I SYSTEM P- 2 S0 E PI# fucf-vld CWCA r-9w

-SI
Woft

q__ _ _ _ r.
ij ran~u

CALM""A"OS
ay'uqA MOM EI

OVIATM

DAMl

l(,cr L 7
mmL

mmL
mmL

W%.%"U a 5"W" * -- - -- U

SWP XmWAxm mm

SBP system ID:3 W lQ C4 SBP Iso. No.: _/_ Node ID: 276,P

Item PUA/ABR (2). Per current Analyill
_ cASE x r z x 7 REWR

. . . x _ _ _ _ _ _ XT

Displace - -

-ments EJ .. - -

(in. )__/1

SSEI

AaeBns I - _ __ _ - - __ _ = _ __ _ __ __

co

Acce le-
rations _____

(g s) cm_ _ _ _ _ __ _ _ _ _ _ _

Notes: 1) See Cuter rti idmntificatiom listed in Aefere 9 fac u0mos of th
data.

2) See PUA/ABR computer runs of Ref. 2(a)

3) 'Sirce -tsii a wd aec rcL rv*Frettic" &r Cernp,,7> 4-*s -,
kvU -ke 1 ( SIF In))k / ro efiedizjcnzl >

& , ro A .

0
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SEP system ID:P-FP-009o-j1

SBP IWYFACE ,,

SEP Iso. 'No.: VP-b-2jj /PW#Node ID: 54U,

,, JJ1 22,01- 3607-O-f ) P0& wr00tt % A& f 1;4155(> SttI H r17v J f r N

Item P ;U/ABR. (2) Per current Analysis
cASm X Y Z X 2 REMS

= 0 - -. -O'OoS7 -orC o

7w -r - -0

v X_ O) . .- 058 0.113 0.003 UL o&32
S5.059 0.1 13 0 .oo:3 4A-Ct,4

o.BE D .cZ'2- o.ozq 0.01+ 0.022 o6-
Displace 0.,01____ L gaOg)______
-ments ___9 tb. a a__0_0 _ .oS O 0.O456 o._2_ __ _.0S_

(in.) (" ER -')C.09 b. S.Oot (40 O.2 0.001 V _
CSE I 0__ _04__ ___ _ ___ _ -._ __ __ __

SSE 00't' .&Q9 3 _____rc~
.w I A

C O a 0.008 01coz 0.0

Ct.°8 O LZ °. 0°0- 0_0
CEiuGI _ _ _ _ _ _ .1

__ .O. _ f

Accele- SE! O r _ .O Co C3,.
rations *.01Lr C tJ- ,e ,_ _____ O_-4oo O O~ .v4' C . I

(gIs) r __ |-o.26' o

CE_ _ _ o J19 o'/5 o. _ _ _

I

Ntt: 1) See =Vutor run identifications listed in Iferene 9 fdr so - of the
data.

2) See PUA/ABR computer runs of Ref. 2(a)
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SBP system ID:P0T-NO56fl SBP Iso. No. _ FS__- P-___-60_

rm hw -t aaa-S >,t5 'R I2netv -
Node ID: 9/

P b -r

Item PUA/ABR. (2). Per current Analyff
CsA X Y z x y REMWS

Displace 4 \ ____:

-ments SSEZD_ ____

(in.)

CABI _________

co

____ n1 t),'2;; l.bZ .oAt |Ai O__ _____ _________

Accele- -e -at o

(g s) o s s o4-59 0Vo o7O4'6 ..

. aIm - - I rd

I

Notes: 1) Se ccpter nn idmntifications listed in fereno 9 for =wre of the
data.

2) See PUA/ABR computer runs of Ref. 2(a)

fJt, < <D; ^-e , />mm i59psz t.-; ,oe J~X

9 00rft t f L4; cat C*aelf (rafi^$ _ fi (A, 4_- Mevn-pra-It r j/ dj -
* 9 cp c.1CeAeyrt ficr- c- lv qzi .4ez e rsei

ICt I1 W " e- 4  $rc- ei% tA "'n 4ZIZ-fr4 (A A y __

I r ;'2u 4, J- u r ' -'
_ _

Va~we-0 e 4A'tq Oe#- 1 /el eo qUcr-7 '- -Xw- .'~ )e/ 2i.
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SEP system DiP--O4I SEP Iso. No.: I-P-FP -204. Pv ,2. Node ID:j163

.,£^...

Item Lc PUA/ABR. (2). Per current AnalyMi
. _ _ _ X y z I - 7 X RE_ _ _

- c.D7 0.Z - ='.0 -.. Ool O.4 -0.o5. -0.Do. .

.w = 7 + ooi 0.014 -0.03S 0O.& 2.

Dx ( ; 0 6 .0-0.01? O3& o.02-5 WOoOZ a.
(N* ) , IAX 1 ______ __ _ |_ _ 0_ -0.oiI -Displace ooi oouoi,-ooSO/l2

-ments 20.032 0.00Z tO3 _s

-CEI --- -
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I-ts: 1) See caztor rw idmntifications listed in Reference 9 for sawas of the
data.

2) See PUA/ABR computer runs of Pef. 2(a)
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*Item LOAD pUA/ABR. (2). Per current AnalyRlI
CA F r i x r r ___ __ __

Zw A0 ."f0 0o..0-0." -o.O0-cL~
-1 - -2 -0"+ - I,1f

ID1 ' ___I__ 0'CZ' P -0.044 -O1oS) ]~ -

Dipa 6ml) -A11- , - _____

SSent Z5iL O.C0oj OoiS: 0,0 0.01
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Co
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2)

3)

See couter run identifications listed in Rafereno 9 foe wuros of the
data.
See PUA/ABR computer runs of Ref. 2(a)
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2) See PUA/ABR computer runs of Ref. 2(a)
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SBP system ID: pT-AP-017- SEP Iso. No. :I1-Fi-2 PeV45 Node ID: /45cp
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Item LAM PUA/ABR. (2). RPer current AnalytL|
C:_,f ____ __

- - _ - .-

Displace- -/ = . -

-ments .SSSD 4) / 4 ______

(in.)

SSE _ _ _ _ __

BEI __ 7_r
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Notess 1) Se c ter run identifications listed in Rference 9 for sourc of the
data.

2) See PUA/ABR computer runs of Ref. 2(a)
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DM~

SBP NuERFPM DIA

SBP system ID: * SBP Iso. No.: fp-f1)b lPt4b5 Node ID: 1_CP
. . _I

NOW,es 1) S.. cmzter run idgntificatiorvu listed in Reference 9 fac acuros of the
data.

2) See PUA/ABR computer runs of Ref. 2(a)

i5 Mcv~~c Crcritr -1011(w"yn -S�S'p I
a) )P J-o7 B~-2 -f - -



USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
PRINTED 20041222

O PSiG
CALCULATION

CONINUATION SHEET

TITLE PIPING CODE ID NO.

COMPLIANCE DOCUMENTATION
SYSTEM P-201 (C-31 ) _

mm

ORIGIHATOR
DATE

FR a CKR I
DATE

I

,

PIPE SUPPORT LOADS AND EVALUATION

The pipe supports remaining after snubber reduction are qualified
for the loads and load combinations listed earlier in this
calculation. The details of qualification are available in the
calculations listed in the Record Index which is part of this
calculation. The load combinationsrequired were performed.by
postprocess OPTSUPT. ' The output of OPTSUPT is made part of

calculation.
"fW + Iis
CONCLUSIONS

As documented in previous pages of this calculation, the piping
system P- 2ol meets all the applicable criteria of ASME Code
(Ref. 6) and the applicable specification (Ref. 13) when
modifications listed are implembated. The application of
snubber reduction program on this system resulted -in
removing. 8 snubbers, replacing 1L snubbers by rigid struts
and leaving 6 snubbers in place. A list of the final status
of the original snubbers is provided below.

SNUBBER I.D. STATUS( 1)

I -P -F D - c'olo-H IS, 4-16
I-P-DOo--2.
1.- -P -- o 0(i, HIS (PA IR '2K

t--FD 0OIO H-1-tO11

I -P-FC) 00b ~-V4o2 2)2
t-P- FC -oo0 -1-01 (PAIR) 2!. i 7-

-P -1D C-0&0(- 103 P. +3A

I -P - D -oo0- Hoz 'PI) - 45A

p -f= .> o - Ho?.. (PAIR) 2-S -l2

NOTE: D-Deleted; R-Replaced by Rigid Strut; S-Remain As-is.
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TITE PIPING CODE I1QD C SHEET
COMPLIANCE DOCUMENTATION

O p ' i SYSTEM P-20 (C-BI REERE NONE /0 9

O PST9G OFORIGINATOR l.g - ]_
DATE - -s .

CONTINUATION SHEET DA

REFERENCES

1. PISTAR input perm file from Tape No. VSN02917, Sym. Name
No.A00376, NUTECH File No. PSE005.0050 (System P- 549 ).

2. Piping calculation for system P- 01 , NUTECH File No.
PSE005. 1116

I a) Calculation No. C-3 Q
b) Calculation No. SCF-SI-iQ
c) Hanger Guidance Issue _5 , DatedlI-264- S--

3. As-Built Isometrics, pipe support drawings and piping and pipe
support design and qualification calculations. See entries in the
Record Index (which is part of this calculation) for the details.

4. "HCGS - Unit 1 OBE and SSE PVRC acceleration response spectra"-
NUTECH Calculation No. SC-202, Revision 0, File No. PSEOO5.1001.

5. a. "PISTAR Versions 3.5.4 Computer Program User's
Manual',
NUTECH document number TR-76-002, Revisions 12, File
No. QASJO.SOFT.2.036.3.5.0.2.

*b. "OPTSUPT Version 1.0.0 Computer Program User's
Manual", NUTECH document number OPT-87-005, Revision
0, File No. QASJO.SOFT.2.136.1.0.0.2.

c. "OPTVALV Version 1.0.0 Computer Program User's
Manual", NUTECH document number ARD-00-001, Revision
0, File No. QASJO.SOFT.2.137.1.0.0.1.

d. "FLANGE Version 14./0 Computer Program User's Manual',
NUTECH document nu ber XCE-28-023, Revision 0, File
No. QASJO.SOFT.2.126.1.0.0.2.

6. 'Guidelines for Evaluating Support Stiffness changes on Hope
Creek Torus Attached Piping Systems", NUTECH document number
BPC-01-426, Revision 0, File Number PSE005.1004.

7. "Snubber Reduction Evaluation", NUTECH Technical Instruction
PSE-TI-002, Revision 1.

8. ASME B&PV Code, Section III, Div. 1, "Nuclear Power Plant
Components (Subsections NA, NC, NF, APPENDICES)," 1977
Edition with Addenda up to and including Summer 1977 Addenda.
(This is Code of Existing Qualifying Analysis of Record.)
(1979 Summer Addenda for Flange evaluation).
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REFERENCES (continued)

9. PISTAR RUNID/Date, NUTECH File No. PSE005. solg
a . 492IZ) A/e.4-j- M19Dada l As h"ttfoem 4. &ryn)

f
19B6,4 re-A"; A&ti'?d .'D "j.471�

If

'd C-.Sy 1911 1)'r'W-rP'q / 44 �p -,C.

d. A sZD/6Vt ( Node ['uoIutan -tE5c4r& 4

i",rten2p~y s char -t- - j 5 +or 4A ^Him nnw '
10. "Pipe Support Design & Qualification Calculations", NUTECH

File No. PSEO05. 115O- . The list of calculation
numbers and revisions is available in the record index for
this system.

11. "Alternative Damping Values for Seismic Analysis of Class 1,
2, and 3 piping sections, Section III, Division 1", ASME B&PV
Code Case N-411, Approval Date September 17, 1984.

12. HCGS 1 FSAR Sections 3.1 throuigh 3.10, Amendments 4/84, -
File No. PSE005.0046.

13. "Stress Group Procedures for Piping Stress Analysis for the
HCGS-1 Job No. 10855, PSE&G Company", Bechtel Document,
Revision 2 dated September 16, 1985 (including stress
bulletins 1 through 25, and Appendixes A through X) NUTECH
File No. PSEOO5.0027.

14. PSE&G Specifications (only Number, Revision, and File Number
are listed below).

a)
b)
C)
d)
e)
f)
g)
h)

10855-P-501(Q),
10855-P-500(Q),
10855-P-516(0),
10855-P-514(Q),
10855-P-511(Q),
10855-P-515(Q),
10855-M-068(Q),
10855-G-051(Q),

Rev.
Rev.
Rev.
Rev.
Rev.
Rev.
Rev.
Rev.

23, PSE005.0012.35
27, PSE005.0012.36
11, PSE005.0012.27
0, PSE005.0012.19
1, PSE005.0012.18
1, PSE005.0012.20
6, PSE005.0012.22
1, PSE005.0012.01
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i) 10855-P-401(Q), Rev. 8, 11.2201.0501
j) 10855-P-407(Q), REV. 19-1, 11.2201.0707

HPCYX Tkvb~cs GAACA'It
15. "Nozzle Loads for - _ t _= I__ -: fgl3A", File No.

PSE005.0023.0 , Calculation Number SC-105-1, Rev. 1c *0aaROM

16. "Torus Attached.-Piping Penetration Analysis',- Calculation No.
SC-203, Rev. 0 File No. PSE005.1006.

17. Mark-I Torus Motion Coupled Analysis Input Tape Information,
Rev. O File No. PSE005.1007.

18. 'Torus Internal Supports Analysis TAP Systems P-201, 202,.
207, 209, 212A, 212B, 213A, 213B, 217A, 217B, 222 (As-
Built)", Calculation File No. XBPOO6.0323, Revision 0.

19. "Torus Internal Strut Loads - Results SummaryI, Calculation
Number 11.2201 5,°1'3Revision 0, File Number 11.2201.51w.%

20. "SBP Interface Spectra for QABI, COI, CHUGI for
nodes -699.. e~c.. , on LBP system P-201 , Calculation
Number 11.2201. ai&gIRevision 0, File Number 11.2201.So.

21. "Analysis of SBP attached to LBP - Cantilever Lines",
Calculation File Number 11.2201.3603, Revision 0.
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PAGE: I.2

JMP2.
USER(NU134WCXNUTECX)
CHARGE,F3395JT,*31i*XPS080501.
ROUTE(OUTPUTDEF,DC=PR,FID=CJM40 ,ID)
SETTL,*.
SETJSL,*.
REWINDOUTPUT.

* RESTART, INPUT, AND OUTPUT+DAYFILE ARE SAVED *
* IN THE FOLLOWING TAPE, IN THAT ORDER. *

COPYBR,INPUT,SYSIN.
REWIND,SYSIN.
GET,APPLIC/UN=LIBRARY.
BEGIN,PISTARR,APPLIC,LEVEL=351 ,NOTES=N ,TSAVE=P201.

* ATTACH PISTAR MODEL IMMEDIATELY BELOW "/EOR", *
* FOLLOWED BY LOAD MODULE-I 1

/*EOR
TITLE HPCI TURBINE EXHAUST (P201)NORMAL LOADS MODEL.
COMMENT THIS MODEL REFLECT AS BUILT CHANGE PER BECHTEL CALC NO.
COMMENT C31-60 INCLUDING LATEST SUPPORT/VALVE DWG'S LINE INDEX.
COMMENT *** ***** ** ** *******

-OMMENT FILE: C311ST
W OMMENT * ** ********** ***************

COMMENT AS BULT CHANGES WITH ALL SNUBBER REMAIN
COMMENT * ** ******** ********************
ID CLIENT = PUBLIC SERVICE ELECTRIC AND GAS COMPANY
ID PROJECT NAME = HOPE CREEK SNUBBER REDUCTION
ID PROJECT NUMBER = XPS-08
ID FILE NUMBER = PSE005.1016
ID CALCULATION NO = C-31
ID RUN NO
ID PREPARED BY = C. J. MEHTA
ID CHECKED BY = A. S. HERLEKAR
COMMENT b*****6***b***t*******�*********6*********6*******
COMMENT PISTAR GEOMETRY DEFINITION INPUT GROUP
COMMENT 6****t***** *** ** 6 ***6*********6******b
COMMENT
GEOMETRY HPCI TURBINE EXHAUST (006-HBB-24",20")(014-HBB-16")
START IICAP 120.0 750.0 -682.0 70.0 386.4 Y
COMMENT ************* ************* *************
COMMENT REF. DWG. l-P-FD-0l REV. 19 & PDM DWG. 51
COMMENT ****************** * * **** **********S
CLASS 2
DESIGN IlCAP155 366.0 155.0
DESIGN 160 210 366.0 175.0
COMMENT b
COMMENT PIPING AND SUPPORT DEFINITION INPUT GROUP
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* OMMENT b
PIPE IICAPI2SPAO.0 15.21 -15.21 11 1
ADD WEIGHTIICAP 105.0 105.0 105.0
SIF IICAP 2.0
COMMENT END CAP WEIGHT(FROM TUBE'TURNS CATALOG)
PIPE I2SPAI3SPAO.0 15.21 -15.21 11 1
PIPE I3SPAI4SPAO.0 15.21 -15.21 12 1
PIPE I4SPAISSUPO.0 8.485 -8.485 10 1
SIF I5SUP 1.9
PIPE I5SUP 15EA 2.093 -8.485 -6.22 16 1
PIPE I5EA IlSAP 1.395 -5.657 -5.48 13 1
STIFFNESS IlSAPIlSA2 0.1744 -0.7071 -0.685 DCOSINE 1
MATRIX 1 I11 l.OE8 K22 l.OE8 1(33 l.OE8
MATRIX,, 1 K(44 1.OE3 1K55 l.OE3 K66 l.OE2
PIPE I1SA2 ISQA 1.395 -5.657 -5.48 13 1<
PIPE I2SA I3SA 3.122 -12.657 -12.27 14 1
PIPE I3SA I4SA 3.122 -12.657 -12.27 14 1
PIPE I4SA I5SA 3.663 -14.849 -14.39 15 1
PIPE ISSA I6SAP 1.395 -5.657 -5.48 13 1
STIFFNESS I6SAPI6SA2 0.1774 -0.7071 -0.685 DCOSINE I
PIPE I6SA2I7SAN 1.134 -4.596 -4.45 13 1
RESTRAINT I7SANTRAN .9808 0.0 .1951 SPRING l.OE8
RESTRAINT I7SANTRAN -. 1379 -0.707 .6935 SPRING 1.OE8
RESTRAINT I7SANTRAN .1379 -0.707 -. 6935 SPRING l.OE8
RESTRAINT I7SANROT 0.9808 0.0 0.1951 SPRING 1.OE10

* ESTRAINT I7SANROT -.1379 -0.707 .6935 SPRING 1.OE10
SESTRAINT I7SANROT .1379 -0.707 -0.6935 SPRING 1.OE10

SIF I7SAN 2.1
PIPE ISSUP I5EB -6.62 -8.49 -5.31 16 1
PIPE ISEB IlSBP -4.41 -5.66 -3.54 13 1
STIFFNESS IlSBPIlSB2 -0.5515 -0.7071 -0.442 DCOSINE 1
PIPE I1SB2 I2SB -4.41 -5.66 -3.54 13 1
PIPE 12SB I3SB -13.53 -17.35 -10.86 14 1
PIPE 1358 I4SB -11.18 -14.33 -8.97 14 1
PIPE 14SB I5SB -11.18 -14.33 -8.97 14 1
PIPE I5SB I6SB -14.02 -17.97 -11.25 14 1
PIPE I6SB 17SB -11.58 -14.85 -9.29 15 1
PIPE I7SB I8SBP -4.41 -5.66 -3.54 13 1
STIFFNESS 18SBPI8SB2 -0.5515 -0.7071 -0.442 DCOSINE I
PIPE I8SB2I9SBN -3.59 -4.60 -2.87 13 1
RESTRAINT I9SBNTRAN 1.0 0.0 0.0 SPRING 1.OEB
RESTRAINT I9SBNTRAN 0.0 -0.707 0.707 SPRING 1.OE8
RESTRAINT I9SBNTRAN 0.0 -0.707 -0.707 SPRING i.OE8
RESTRAINT I9SBNROT 1.0 0.0 0.0 SPRING 1.OE10
RESTRAINT I9SBNROT 0.0 -0.707 0.707 SPRING l.OE10
RESTRAINT I9SBNROT 0.0 -0.707 -0.707 SPRING 1.0E10
SIF I9SBN 2.1
PIPE I5SUFI6 0.0 6.72 -6.72 10 1
PIPE I6 I7 0.0 15.21 -15.21 10 1
PIPE I7 Is 0.0 15.21 -15.21 10 1
PIPE I8 I9WATO.0 15.21 -15.21 10 1
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COMMENT
COMMENT
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I9WATI1O 0.0 43.58 -43.58 17 1
110 INNOZ36.0 17 1
INNOZ P201 1.9
INNOZP201 0.0 0.0 -28.5 17 1

P201 STIFFNESSES ARE FOR STIFNNED TORUS

T P201 TRAN 1.0 0.0 0.0 SPRING 31.60E6
T P201 TRAN 0.0 -0.9848 -0.1736 SPRING 5.120E6
T P201 TRAN 0.0 0.1736 -0.9648 SPRING 1.470E6
T P201 ROT 1.0 0.0 0.0 SPRING 15.70E6
T P201 ROT 0.0 -0.9848 -0.1736 SPRING 15.66E6
T P201 ROT 0.0 0.1736 -0.9848 SPRING 2.970E6

P201 EXNOZO.O , .0 -46.5 17 1
EXNOZ P201 1.9
P201 2.1
EXNOZI1 36.0 1 1
10 12 -55.50 0.69 0.0 1 1
12 15 -55.50 0.69 0.0 1 1
15 20 36.0 1 1
20 25 0.0 56.00 0.0 2 1
25 26BR 0.0 33.375 0.0 3 1

26BR IS 3" BRANCH LINE CONT. ON l-P-BC-06 (P-204)

26BR 278R 0.0 20.25 0.0 3 1
27BR H19 0.0 12 0.0 3 1

27BR IS 3" WELD CAP.

27BR 3.6
26BR 3.6
H19 4940.0 SPRING 1800.0
H19 2.0
H19 30 0.0 43.5 0.0 3 ±
30 35 30.0 3 1
35 HiS -33.00 0.29975 0.0 3 1

SNUBBER NO. 1-P-FD-006-HIB AT NODE H18
SNUBBER IS REMAIN

T

T

H18
HIS H17
H17
500LBS IS
FOR THE

0.0 1.0 0.0 SPRING 2.59E5
-5.1875 0.048 0.0 3 1
0.0 0.0 1.0 SPRING 1.320E6
BEING APPLIED AS THE CONCENTRATED WEIGHT.
PSA 35 SNUBBERS AND CLAMPS.REF PSA CATALOG.
500.0 500.0 500.0
-3.8125 0.055 0.0 3 1

ADD WEIGHTH18
PIPE H17
SIF 40
VALVE 40
VALVE 45

40
1.9

45 -13.999
VBCG 0.0

0.127
16.4

0.0
0.0

4 1
4 1



USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
PRINTED 20041222

CALC. NO. C-31
PAGE: 1.5

* DD WEIGHTVBCG 2640.0 2640.0 2640.0
VALVE VECS H22 0.0 34.35 0.0 5 1
COMMENT * * * * * * ***t**********************t*********
COMMENT SNUBBER NO. 1-P-006-H22 AT NODE H22 (WAS 45CGS)
COMMENT SNUBBER IS REMAIN -.--

COMMENT **t******************* **** *********
RESTRAINT H22 0.0 0.0 1.0 SPRING 8.700E4
ADD WEIGHTH22 15O.0 150.0 150.0
VALVE H22 45CGO0.0 14.25 0.0 5 1
ADD WEIGHT45CGO 310.0 310.0 310.0
VALVE
SIF
PIPE
PIPE
COMMENT
COMMENT
COMMENT
COMMENT
RESTRAINT
RESTRAINT

45 5o -13.999 0.127 0.0 4 1
50 1.9
50 H14 -3.25 0.030 0.0 3 1 .
H14 H15 -5.0 0.020 0.0 3 1

SNUBBER NO. 1-P-FD-006-H15 AT NODE H15.
SNUBBER IS REMAIN

Hi5 0.0 1.0 0.0 SPRING 4.95OE5
H14 0.0 0.0 1.0 SPRING 3.491E6

ADD WEIGHT
COMMENT
COMMENT
COMMENT
PIPE
IPE

_ALVE
SIF
SIF
PIPE
SIF
RESTRAINT
PIPE
ELBOW
PIPE
RESTRAINT
PIPE
RESTRAINT
PIPE
PIPE
COMMENT
COMMENT
COMMENT
COMMENT
SNUBBER
PIPE
COMMENT
COMMENT
COMMENT
COMMENT
SNUBBER

HiS 500.0 500.0 500.0

1" DIA LINE 1-P-FD-211 0 NODE 54BR

H15 54BR -3.25 0.030 0.0 3 1
54BR 55 -3.0 0.027 3 1
55 60 -38.498 0.350 0.0 6 1
55 1.9
54BR 1.0
60 H13 -6.625 0.060 0.0 3 1
60 1.9
H13
H13
65
70
Hli
Hil
H12
H12
75

0.0
65 -35.375
70 30.0
Hll 0.0

-0.7844
H12 0.0

0.4524
75 0.0
H10 0.0

1.0
0.322

0.0
0.0

-40.0
0.0
-16.5
0.0
-51.0
-48.5

0.0
-0.6202
0.0
-0.8918
0.0
0.0

SPRING 4.8E5
3 1
3 1
3 1

SPRING 1.750E6
3 1

SPRING 3.066E6
3 1
3 1

SNUBBER NO 1-P-006-H10 AT NODE H10.
SNUBBER IS DELETED

H10 1.0 0.0 0.0 SPRING 0.00000
HIO H9 0.0 -14.82 0.0 3 1

SNUBBER NO 1-P-FD-006-H09 AT NODE H9
SNUBBER IS DELETED

H9 0.2801 0.0 -0.96 SPRING 0.0000
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* IPE
PIPE
ELBOW
TANGENT
-TANGENT
ELBOW
COMMENT
COMMENT
COMMENT
PIPE
SIF
COMMENT

H49 78 0.0 -54.0 0.0 3 1
78 80 0.0 -54.0 0.0 3 1
80 85 30.0 3 1
TIP 85 30.00 0.0 0.0
85 TIP 30.00 0.0 0.0 .'i
85 90 30.0 3 1

IT IS ASSUMED THAT THE BELLOWS ARE NEXT TO THE WALL
AND THE WALL IS APPROX 50 IN. FROM ELBOW WELD
90 95BELO.0 -0.9 -80.0 3 1
95BEL 2.0

RESTRAINT 95BELTRAN
RESTRAINT 95BELTRAN
RESTRAINT 95BELTRAN
RESTRAINT 95BELROT
RESTRAINT 95BELROT
RESTRAINT 95BELROT
ADD WEIGHT95SBEL
PIPE 95BELHB
HANGER H8
PIPE H8 91

0.0
0.0
1.0
0.0
0.0
1.0
135.0
0.0

0.0 -1.0
1.0 0.0
0.0 0 0.0
0.0 -1 .0
1.0 0.0
0.0 0.0
135.0 135.0
-0.5 -50.0

2860.0
-0.233 -21.00

SPRING
SPRING
SPRING
SPRING
SPRING
SPRING

310.0
1825.0
1825.0
6.67E4
6.67E4
6.67E4

3 1
SPRING 1200.0

3 10.0
SIF
COMMENT
COMMENT
,MMENT
MMENT

COMMENT
FIPE
COMMENT
COMMENT
COMMENT
COMMENT
SNUBBER
PIPE
SIF
COMMENT
COMMENT
COMMENT
PIPE
PIPE
PIPE
SIF
RESTRAINT
SIF
PIPE
COMMENT
COMMENT
COMMENT
COMMENT
SNUBBER

91 1.0

CONNECTION PT/N056A IS AT NODE 91

1" DIA LINE 006-HBB-1" (PTNO56E) AT NODE 92

91 H7 0.0 0.05 -3.5 3 1

SNUBBER NO. l-P-FD-006-H07 AT NODE H7
SNUBBER IS DELETED

H7 1.0 0.0 0.0 SPRING 0.00000
H7 92 0.0 0.094 -8.5 3 1
92 1.0

1" DIA LINE

92 lOOT 0.0 -0.503 -36.00 3 1
lOOT 1O5 0.0 -0.819 -66.875 3 1
105 H6 0.0 -0.819 -66.875 3 1
lOOT 2.95
H6 0.0 0.0 1.0 SPRING 1.402E6
H6 2.0
H6 H5A 0.0 -0.082 -18.25 3 1

SNUBBER NO. l-P-FD-006-H05 AT NODE H5A.
SNUBBER IS DELETED

H5A 1.0 0.0 0.0 SPRING 0.00000
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R IPE HSA H4A 0.0 -0.122 -10.750 3 1
RESTRAINT H4A 0.0 1.0 0.0 SPRING 6.160E5
PIPE H4A 110 0.0 -0.408 -36.00 3 1
ELBOW 110 115 30.0 3 1
PIPE 115 120 55.750 -0.578 '0;0 3 1
PIPE 120 H3A 82.00 -0.891 0.0 3 1
COMMENT t*********�********** ***************************
COMMENT SNUBBER NO 1-P-FD-006-H03 AT NODE H3A.
COMMENT SNUBBER IS DELETED
COMMENT **************t** * * ********* $$***********
SNUBBER H3A 0.0767 0.0 -0.9965 SPRING 0.000000
PIPE H3A 125T 18.25 -0.156 0.0 3 1
PIPE 125T H2A 30.00 -0.312 0.0 3 1
COMMENT ********* ***** ********* *t***t*** ***t******* **
COMMENT SNUBBER NO 1-P-FD-006-H02 AT NODE H2A.
COMMENT SNUBBER IS DELETED
COMMENT *******************************
SNUBBER H2A 0.0 1.0 0.0 SPRING 0.00000
PIPE H2A HIA 6.0 -0.063 0.0 3 1
HANGER HIA 2158.0 SPRING 900.0
PIPE HIA 130 36.00 -0.375 0.0 3 1
ELBOW 130 135 30.0 3 1
PIPE 135 140T 0.0 -77.313 0.0 3 1
PIPE 140T 145CPO.0 -21.0 0.0 3 1
COMMENT * *** ****** $*******************
OMMENT SMALL BRANCHES 1IN AND 2IN CLOSE TO NODE 145CP.
OMMENT THESE ARE SBP 1-P-FD-201, 207, 208 & 234

COMMENT SIF FOR BUTT WELD AT NODE 145CP
COMMENT ***:******************************
SIF 145CP 1.8
ADD WEIGHT145CP 79.0 79.0 79.0
COMMENT ********************t************
COMMENT END OF MODEL.007.HBB-1A"AT 4" BLIND FLANGE.
COMMENT * * * * ***�***************************
PIPE 140T HPTUBO.0 0.0 20.75 9 1
SIF 140T 2.95
COMMENT HPCI TURBINE
ADD WEIGHTHPTUB 306.0 306.0 306.0
RESTRAINT HPTUBTRAN 1.0 0.0 0.0 SPRING 1.0E8
RESTRAINT HPTUBTRAN 0.0 1.0 0.0 SPRING 1.0E8
RESTRAINT HPTUBTRAN 0.0 0.0 1.0 SPRING 1.0E8
RESTRAINT HPTUBROT 1.0 0.0 0.0 SPRING 1.0E12
RESTRAINT HPTUBROT 0.0 1.0 0.0 SPRING 1.0E12
RESTRAINT HPTUBROT 0.0 0.0 1.0 SPRING 1.0E12
SIF HPTUB 2.10
PIPE 125T 155 0.0 0.0 -17.125 8 1
SIF 125T 2.95
ADD WEIGHT155 112.0 112.0 112.0
SIF 155 1.9
COMMENT ** ** ****s*************:******************
COMMENT 1-P-FD-014-HBB-16" BR LINE
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*OMMENT ********* * * * ************* ********
PIPE lOOT 160 0.0 14.0 0.0 7 1
SIF 160 1.90
SIF 165 1.90
PIPE 160 162 0.0 5.00' '-'0.0 7 1
PIPE 162 163 0.0 11.0 0.0 7 1
COMMENT *******t*** ***** **********************************
COMMENT 1" VENT TO TORUS COMPARTMENT (SBP 1-P-FD-204)
COMMENT t******t***************************t********************
SIF 163 1.0
PIPE 163 165 0.0 7.0625 0.0 7 1
ADD WEIGHT160 282.0 282.0 282.0
ADD WEIGHT165 282.0 282.0 282.0
PIPE. . 16.5 170 0.0 34.0 . 0.0 7 .1
ELBOW 170 175 24.0 7 1
PIPE 175 H2B 0.0 0.353 34.0 7 1
COMMENT ****************** *** ********t*
COMMENT SNUBBER NO 1-P-FD-014-HO2 AT NODE H2B.
COMMENT SNUBBER IS REMAIN (PAIR)
COMMENT *****t**************************
RESTRAINT H2B 0.0 0.0 1.0 SPRING 2.530E5
SIF H2B 2.0
PIPE H2B HIB 0.0 0.145 13.999 7 1
RESTRAINT HIB 1.0 0.0 0.0 SPRING 3.41E6
RESTRAINT HIB 0.0 1.0 0.0 SPRING 3.41E6

NIF HB 2.0
46IPE H1B 180BL0.0 0.501 48.330 7 1
COMMENT *********t****************************t*
COMMENT IT IS ASSUMED THAT THE BELLOWS ARE ABOUT 4FT FROM
COMMENT THE SUPPORT H-01 ON 161N LINE.
COMMENT ***t****t**********************************t*******
RESTRAINT 16OBLTRAN 0.0 0.0 1.0 SPRING 260.0
RESTRAINT 1SOBLTRAN 0.0 1.0 0.0 SPRING 1250.0
RESTRAINT 180BLTRAN 1.0 0.0 0.0 SPRING 1250.0
RESTRAINT 1BOBLROT 0.0 0.0 1.0 SPRING 5.13E4
RESTRAINT 180BLROT 0.0 1.0 0.0 SPRING 5.13E4
RESTRAINT 180BLROT 1.0 0.0 0.0 SPRING 5.13E4
SIF 10BL 2.0
ADD WEIGHT160BL 130.0 130.0 130.0
PIPE 180BL185 0.0 0.501 48.330 7 1
PIPE 185 H3B 0.0 0.501 48.330 7 1
RESTRAINT H3B 0.0 1.0 0.0 SPRING 8.34E5
PIPE H3B 190 0.0 0.37 35.998 7 1
ELBOW 190 195 24.0 7 1
PIPE 195 200 0.0 70.208 0.0 7 1
PIPE 200 205 0.0 46.208 0.0 7 1
PIPE 205 H5B 0.0 46.208 0.0 7 1
PIPE H5B H4B 0.0 5.50 0.0 7 1
RESTRAINT H5B -0.5210 0.0 -0.8535 SPRING 3.85E5
RESTRAINT H4B 0.6264 0.0 -0.7795 SPRING 5.16E5
PIPE H4B 210 0.0 51.500 0.0 7 1
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* OMMENT END OF MODEL. SEE DWG. 1-P-FD-01 REV.19
COMMENT
COMMENT HYDROSTATIC LOAD ON INTERNAL SUBMERGED PIPING
COMMENT

.A'ADD WEIGHTIICAP 173.5 123.0 123.0
ADD WEIGHTI2SPA 346.9 245.0 245.0
ADD WEIGHTI3SPA 346.9 245.0 245.0
ADD WEIGHTI4SPA 270.0 191.0 191.0
ADD WEIGHTISSUP 199.0 199.00 199.00
ADD WEIGHTI6 250.0 177.0 177.0
ADD WEIGHTI7 346.9 245.0 245.0
ADD WEIGHTI8 -346.9 245.0 245.0
ADD WEIGHTI9WAT 173.5 123.0 123.0
COMMENT .***** ******************�******.*
COMMENT HYDRO LOAD FOR STRUT IS BEING ADDED EQUALLY IN
COMMENT ALL THREE DIRECTIONS BECAUSE IT IS SMALL.(CONSERVATIVE)
COMMENT ********************************t*t******
ADD WEIGHTIlSAP
ADD WEIGHTI2SA
ADD WEIGHTI3SA
ADD WEIGHTI4SA
ADD WEIGHTI5SA
ADD WEIGHTI6SAP
ADD WEIGHTI7SAN
COMMENT STRUT

* DD WEIGHTI1SBP
ODD WEIGHTI2SB

ADD WEIGHTI3SB
ADD WEIGHTI4SB
ADD WEIGHTI5SB
ADD WEIGHTI6SB
ADD WEIGHTI7SB
ADD WEIGHTIBSBP
ADD WEIGHTI9SBN

25.9
41.9
57.9
76.7
60.7
23.5
10.5

TWO
25.9
52.6

- 72.5
65.6
73.9
88.9
60.7
23.5
10.5

25.9
41.9
57.9
76.7
60.7
23.5
10.5

25.9
41.9
57.9
76.7
60.7
23.5
10.5

25.9
52.6
72.5
65.6
73.9
88.9
60.7
23.5
10.5

25.9
52.6
72.5
65.6
73.9
86.9
60.7
23.5
10.5

COMMENT
COMMENT
COMMENT
COMMENT
PROPERTY
PROPERTY
PROPERTY
PROPERTY
PROPERTY
PROPERTY
PROPERTY
PROPERTY
PROPERTY
PROPERTY
PROPERTY
PROPERTY
PROPERTY

0

PROPERTY AND MATERIAL DEFINITION

1 24.OSCH20 STEAM 1.60
2 22.0 0.375 8.1 24X20RED STEAM 1.48
3 20.OSCH20 STEAM 1.36
4 20.75 0.75 00.000 V006BODY STEAM 1.36
5 6.70 0.750 0.0 V006 OP
6 20.75 0.75 46.75 V004 STEAM 1.36
7
8
9
10
11
12
13

18.0

24.0

0.375

0.50

16.0SCH30 STEAM
10.OSCH40 STEAM

5.68 STEAM
24.OSCHeo WATER

10.417 WATER
24.OSCH40 WATER
10.OSCH100

1.12
0.80
1.36
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. ROPERTY
PROPERTY
PROPERTY
PROPERTY
MATERIAL
END GEOM
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT.
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT

C OMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
LOADING
CASE
PRINT
FREQUENCY
COMMENT
CASE
COMMENT
COMMENT
COMMENT
COMMENT
ENVELOPE
COMMENT
SEISMIC
ZPA
COMMENT
COMMENT

14
15
16
17
1 by

24.0 1.218 0.0

10. OSCH160
12. OSCH14O
WTLESS
24.OSCH80 STEAM
CARBON

* LOAD AND CODE EVALUATION MODULE - 1 *

$ THIS INCLUDES ALL NON-MARKI DYNAMIC AND EQUIVALENT *
* STATIC LOAD CASES. HENCE ALL ACTIVE SNUBBERS ARE *
* CODED AS RIGID RESTRAINTS. *

* SNUBBER REMAIN 006-H1lBH22,H15, *
* 014-H02, *

* SNUBBER CHANGE TO STRUT : NONE *

* SNUBBER DELETED : 006-H1O,H07,H05,H03,H02 *
: 006-H9, *

* . LOAD CASE DEFINITIONS *

* OBED = OPER. BASIS EARTHQUAKE - DISPLACEMENTS *
* OBEI = OPER. BASIS EARTHQUAKE - INERTIA $
* SSED = SAFE SHUTDOWN EARTHQUAKE - DISPLACEMENTS *
* SSEI = SAFE SHUTDOWN EARTHQUAKE - INERTIA *

LOAD MODULE-1
MODAL EXTRACTION

NO NO
40 33.0

OBEI OBE - PVRC

THE FOLLOWING SETS OF OBE PVRC SPECTRA AT APPLICABLE
ELEVATIONS WILL BE ENVELOPED IN X, Y, AND Z.

***** X-SPECTRA : N-S DIRECTION *****
1 386.4 386.4 386.4 CSM RSS LOG

- READ X-SHOCK CARDS BELOW -
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. OMMENT
COMMENT
X-SHOCK
X-SHOCK
X-SHOCK
X-SHOCK
X-SHOCIK
X-SHOCK
X-SHOCK
X-SHOCU
X-SHOCK'
X-SHOCK'
X-SHOCK
X-SHOCK
X-SHOCK
X-SHOC K
X-SHOCKR
COMMENT
SEISMIC
COMMENT
COMMENT
COMMENT
COMMENT
X-SHOCK
X-SHOCK
__-SHOCIK
XW-SHOCK'
X-SHOCK
X-SHOCK
X-SHOCK
X-SHOCK'
X-SHOCK
X-SHOCKI
X-SHOC K
X-SHOCK
X-SHOCK
X-SHOCKI
COMMENT
SEISMIC
COMMENT
COMMENT
COMMENT
COMMENT
X-SHOCK
X-SHOCK
X-SHOCK
X-SHOCK

X-SHOCK
X-SHOCK
X-SHOCK
X-SHOCK'

PVRC OBE N-S (SPEC. G51, FIG. F4), SPECTRA # P1

FRED
FRED
FREDI
FRED
FRED
FRED
FRED
FRED
FRED
FREQ
FRED
FRED
FRED
FRED
FRED

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

.0100
1.2000
3.0000
3.4000
3.8000
6.4000
7.5000
G.0000
9.0000

10.0000
12.0000
14.0000
16.0000
18.0000
20.0000

.0500

.2100

.2200

.3700

.4000

.7000

.4000

.2800

.2500

.2300

.1710

.1250

.1250

.1250

.1250

.6400
2.6000
3;3000
3.6000
3.9000
7.0000
73.8000
8. 5000
9.9000

11.0000
13.0000
15,0000
17.0000
19.0000
33.0000

.1300
.2100
.310o
.4000
.7000
.5300
.3000
.2700
.2320
.1830
.1250
.1250
.1250
.1250
.1250

2 386.4 386.4 366.4 CSM RSS
- READ X-SHOCK CARDS BELOW -

PVRC OBE N-S (SPEC. 651, FIG. F10), SPECTRA # P2
t$ttt* ** ***** * * ********** **** ****t***t*t**$*t*$*** *

FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

.0100
1.2300
3.2000
3.8000
7.0000
7.8000
8.5000
9.9000

11. 0000
13.0000
15.0000
17.0000
19.0000
33.0000

.0500

.2300

.2400

.7000

.5500

.3200

.3000

.2430

.2210

.1700

.1400

.1400.

.1400

.1400

.5000
2.9000
3.5000
6.4000
7.5000
8.0000
9.0000

10.0000
12.0000
14.0000
16.0000
18.0000
20.0000

.1300

.2300

.4200

.7000

.4000

.3100

.2700

.2400

.2000

.1400

.1400

.1400

.1400

3 386.4 386.4 386.4 CSM RSS
- READ X-SHOCK CARDS BELOW -

PVRC OBE N-S (SPEC. 851, FIG. F16), SPECTRA # P3

FRED
FRED
FREQ
FRED
FRED
FRED
FRED
FRED

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

.0100

.8200
3.1000
3.6000
6.4000
7.5000
8.0000
9.0000

.0700

.1600

.2300

.4000

.5400

.3500

.2700

.2300

.5000
1.1700
3.4000
3.9000
7.0000
7.8000
8.5000
9.9000

.1200

.2300

.3000

.5400

.4200

.2800

.2500

.2210
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O -SHOCK
X-SHOCK
X-SHOCKR
X-SHOCK
X-SHOCK'
X-SHOCKC
COMMENT
COMMENT
COMMENT
COMMENT
SEISMIC
COMMENT
COMMENT
COMMENT
COMMENT
Y-SHOCK
Y-SHOCKI
Y-SHOCK
Y-SHOCK
Y-SHOCK
Y-SHOCK
Y-SHOCK'
Y-SHOCK
Y-SHOCK
Y-SHOCK
' SHOCK

WOMMENT
SEISMIC
COMMENT
COMMENT
COMMENT
COMMENT
Y-SHOCK
Y-SHOCK'
Y-SHOCK
Y-SHOCK
Y-SHOCKS
Y-SHOCK
Y-SHOCK
Y-SHOCK
Y-SHOCK
Y-SHOCK
Y-SHOCIK
Y-SHOCKC
Y-SHOCKI
Y-SHOCK
Y-SHOCK
COMMENT
SEISMIC
COMMENT
COMMENT

FRED
FRED
FRED
FRED
FRED
FRED

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

10.0000
12.0000
14.0000
16.0000
18. 0000
20.0000

.2200

.1720

.1000
- 1000
"''.1000
. 1000

11. 0000
13.0000
15.0000
17. 0000
19.0000
33.0000

.1920

.1430
.1000
.1000
. 1000
.1000

***** Y-SPECTRA VERT. DIRECTION *****
4 386.4 386.4 386.4 CSM RSS

- READ Y-SHOCK CARDS BELOW -

.PVRC OBE VERT (SPEC. 651, FIG. 627), SPECTRA.# P6 . :

FRED
FRED
FRED
FRED
FRED
FREQ
FRED
FRED
FRED
FRED
FRED

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

.0100
1.0000
3.0000

10.0000
12.0000
13.7000
15.0000
17.0000
19.0000
21.0000
28.0000

.0400

.1400

.3500

.3500

.3740

.4291

.5500

.6020

.6540

.3600

.2000

.5000
2.8000
9.9000

11.0000
13.0000
14.0000
16.0000
18.0000
20.0000
23.0000
33.0000

.0900

.2900

.3500

.3620

.4000

.4560

.5760

.6280

.6800

.2250

.1800

5 386.4 386.4 386.4 CSM RSS
- READ Y-SHOCK CARDS BELOW -

PVRC OBE VERT (SPEC. G51, FIG. G26), SPECTRA 1 P7

FREG
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

.0100
1.5000
7.0000

8.0000
9.0000
9.9000

11.0000
13.0000
14.3000
15.0000
17.0000
19.0000
21.5000
24.0000
29.0000

.0500

.2800

.3900

.5000

.6300

.6900

.7110

.7530
1. 0942
1.1500
1.2900
1.4300
1.0000
.2911
.2200

.7000
2.5000
7.5000
8. 5000
9. 8000

10.0000
12 .0000
14.0000
14.5000
16.0000
1B.0000
20.0000
23.5000
28.0000
33.0000

.1500

.3700

.4500

.5700

.6900

.6900

.7320
1.0020
1. 1150
1.2200
1.3600
1.5000
.3000
.2200
.2200

6 386.4 386.4 386.4 CSM RSS
- READ Y-SHOCK CARDS BELOW -
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. OMMENT
COMMENT
Y-SHOCK'
Y-SHOCK
-YSHOCK
Y-SHOCK'
Y-SHOCK'
Y-SHOCK'
Y-SHOCi'
Y-SHOCK
Y-SHOCK
Y-SHOCK
Y-SHOCK
Y-SHOCK<
Y-SHOCK'
Y-SHOCK'
Y-SHOCh'
COMMENT
SEISMIC
COMMENT
COMMENT
COMMENT
COMMENT
Y-SHOCK'
Y-SHOCK

-SHOCK
_-SHOCK
Y-SHOCK '
Y-SHOCK'
Y-SHOCK
Y-SHOCK
Y-SHOCK
Y-SHOCK
Y-SHOCt'
Y-SHOCK'
COMMENT
SEISMIC
COMMENT
COMMENT
COMMENT
COMMENT
Y-SHOCK
Y-SHOCK'
Y-SHOCK'
Y-SHOCK
Y-SHOCK
Y-SHOCK
Y-SHOCK
Y-SHOCKi
Y-SHOCK
Y-SHOCKt

PVRC OBE VERT (SPEC. G51, FIG. F12), SPECTRA # PS

FRED
FRED
FRED
FRED
FREQ
FRED
FREQ
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
AQCEL
ACCEL
ACCEL
ACCEL

.0100
1.4500
2 .3000
3.2000
4.2000
7.0000
9.0000
9.9000
1 . 0000
13.0000
15.0000
17.0000
18.0000
20.0000
33.0000

.0300

.1800

.3000

.3600

.4900

.4300

.3200

.3000

.3100

.2490

.2500

.25B0

.2500

.1900

.1400

.6400
2.0000
-2.'8000
3.7000
6.6000
7.6000
9.4000
10.0000
12. 0000
14.0000
16.0000
17.5000
19.0000
24.5000

.0900

.2600

.3000

.4200

.4900

.32s00

. 3000

.3000

.2840

.2460

.2540

.2600

.2270

.1400

7 386.4 386.4 386.4 CSM RSS
- READ Y-SHOCK CARDS BELOW -

PVRC OBE VERT (SPEC. G51, FIG. G33), SPECTRA # P9

FRED
FREQ
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

.0100
1.0000
2.8000
9.9000

11. 0000
13.0000
15 .0000
17.0000
19.0000
20.0000
21. 0000
27.0000

.0300

.1400

.2700

.3700

.3860

.4180

.4800
.5240
.5680
.5900
.3000
.1600

.5000
2.0000
3.2000

10.0000
12.0000
14.0000
16. 0000
18.0000
19.5000
20.1000
24.0000
33. 0000

.0800
.2000
.3700
.3700
.4020
.4340
.5020
.5460
.5790
.3500
.2300
.1500

B 386.4 386.4 386.4 CSM RSS
- READ Y-SHOCK CARDS BELOW -

PVRC OBE VERT (SPEC. 651, FIG. 634), SPECTRA # PRO

FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FREO
FRED

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

.0100
1.0000
3.0000
5.0000
7.0000
9.0000

10.0000
11.5000
13. 0000
15.0000

.0300

.1800

.3600

.4500

.5200

.5700

.5900

.6600

.9840
1. o800

.6800
2.0000
4.0000
6.0000
8.0000
9.9000

1 . 0000
12.0000
14.0000
15.1000

.1000

.2900

.4200

.4800

.5400

.5880

.6370

.9360
1.0320
1.1766
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.f-SHOCK
Y-SHOCK
Y-SHOCK
Y-SHOCKI
Y-SHOCK
COMMENT
SEISMIC
COMMENT
COMMENT
COMMENT
COMMENT
Y-SHOCKS
Y-SHOCK
Y-SHOChK
Y-SHOCK
Y-SHOCK
Y-SHOCK
Y-SHOCKC
Y-SHOCKC
Y-SHOCK
Y-SHOCK
Y-SHOCK
Y-SHOCKC
Y-SHOCK
Y-SHOCK'.OMMENT

SEISMIC
COMMENT
COMMENT
COMMENT
COMMENT
Y-SHOCK
Y-SHOCKt
Y-SHOCKI
Y-SHOCK'
Y-SHOCK
Y-SHOCK'
Y-SHOCK
Y-SHOCKI
Y-SHOCK
Y-SHOCKC
Y-SHOCK'
Y-SHOCKC
Y-SHOCK
Y-SHOCKC
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
SEISMIC

.

FRED ACCEL
FRED ACCEL
FRED ACCEL
FRED ACCEL
FREQD ".S--ACCEL

16.0000
18.0000
20.0000
23.0000
29.0000

1.2360
1.3680
1.5000

.5200
.2700

17.0000
19.0000
21.0000
26.0000
33.0000

1.3020
1.4340
.6400
. 3900
.2600 b

9 366.4 386.4 386.4 CSM RSS
- READ Y-SHOCK CARDS BELOW -

PVRC OBE VERT (SPEC. G51, FIG. Fie), SPECTRA # Pll

FRED
FRED
FRED
FRED
FREQ
FRED
FRED
FRED
FRED
FREQ
FREQ
FRED
FREQ
FRED

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

.0100
1.1500

.s3000
4.3000
7.6000

10.0000
11.5000
13.0000
14.0000
16.0000
18. 0000
19.5000
20.5000
33.0000

.0300
.1400
.3500
.4900
.3500
.3500
.3513
.3000
.2740
.2860
.2980
.3058
.1900
.1500

.6000
1.6500
3.9000
6.8000
9.9000

11.0000
12.0000
13.5000
15.0000
17.0000
19.0000
20.0000
25.0000

.1000

.2200

.3500

.4900

.3500

.3650

.3300

.2775

.2800

.2920

.3040

.2700

.1500

10 386.4 386.4 386.4 CSM RSS
- READ Y-SHOCK CARDS BELOW -

PVRC OBE VERT (SPEC. G51, FIG. F6), SPECTRA # P12

FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

.0100
1.0000
2.2000
3.1000
7.0000
8.0000

10.0000
12.0000
13.0000
15.0000
17.0000
18. 0000
20.0000
23.0000

.0300

.1400

.2800

.3400

.4900

.3000

.3000

.2580

.2420

.2500

.2580

.2580

.1900

.1300

.3500
1.6000
2.7000
4.3000
7.5000
9.9000

11.0000
12.5000
14.0000
16.0000
17.5000
19.0000
20.5000
33.0000

.0600

.2300

.3200

.4900

.3900

.3000

.2760

.2475

.2460

.2540

.2600

.2260

.1500

.1300

ADD MORE SHOCK CARDS IF NEEDED FOR ADDITIONAL ELEVATIONS
___________________________________________________________

***** 2-SPECTRA E-W DIRECTION *****
11 386.4 386.4 386.4 CSM RRSS



USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
PRINTED 20041222

. OMMENT
COMMENT
COMMENT
COMMENT
Z-SHOCK
Z-SHOCK'
Z-SHOCK
Z-SHOCh'
Z-SHOCK
Z-SHOCKt
Z-SHOCK
Z-SHOCK
Z-SHOCKs
Z-,SHOCK
Z-SHOCK
Z-SHOCK
Z-SHOCKC
Z-SHOCK
Z-SHOCK
COMMENT
SEISMIC
COMMENT
COMMENT
COMMENT
COMMENT

SHOCK
Z-SHOCKs
Z-SHOCKC
Z-SHOCKs
Z-SHOCK
Z-SHOCK
Z-SHOCK
Z-SHOCK'
Z-SHOCK'
Z-SHOCK
Z-SHOCK
Z-SHOCKC
Z-SHOCK
Z-SHOCK<
Z-SHOCK
Z-SHOCK
COMMENT
SEISMIC
COMMENT
COMMENT
COMMENT
COMMENT
Z-SHOCK
Z-SHOCK'
Z-SHOCKC
Z-SHOCK'

CALC. NO. C-3i
PAGE: I.1I

- READ Z-SHOCK CARDS BELOW -

PVRC OBE E-W (SPEC. G51, FIG. F5), SPECTRA # P16

FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

-tO100
.6200

1.6000
3.2000
3.4000
4.4000
7.6000
S* 8000
9.9000

11.0000
12.0000
14.0000
16.0000
18.0000
20.0000

.0500
1300
.2000
.2850
.3300
.3400
.4000
.2700
.1917
b1660

.1320

.1170

.1050

.1000

.1000

.4200
1.0600
2.2000
3.3000
3.7000
4.5000
8.3000
9.4000

10.0000
11.5000
13. 0000
15.0000
17.0000
19.0000
33.0000

.0900

.1400
.2850
.3000
.3400
.4000
.3300
.2000
.1900
.1458
.1230
.1100
.1000
.1000
.1000

12 386.4 386.4 386.4 CSM RSS
- READ Z-SHOCK CARDS BELOW -

PVRC OBE E-W (SPEC. C51, FIG. FII), SPECTRA # P17

FRED
FREQ
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FREQ
FRED
FRED
FRED
FRED
FRED

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

.0100

.6200
1. 0000
1.7000
2.6000
4.5000
7.6000
9.0000

10. 0000
10.7000
12.0000
14.0000
15.5000
17.0000
19.0000
33.0000

.0500

.1400

.1750

.2700

.3400

.3700

.3900
.2500
.2200
.1921
.1320
.1200
.0900
.0800
.0800
.0800

.3800

.7000
1.2000
2. 1000
3.1000
4.6000
8.6000
9.9000
10.5000
11. 0000
13 .0000
15.0000
16.0000
18.0000
20.0000

.0700

.1500

.1800

.3000

.3700

.3900

.2700

.2230
1958
.1e25
.1265
.1000
.0800
.0800
.0800

13 386.4 386.4 386.4 CSm RSS
- READ Z-SHOCK CARDS BELOW -

PVRC OBE E-W (SPEC. 651, FIG. F17), SPECTRA # P18

FRED ACCEL .0100 .0400 .4000 .0800
FRED ACCEL .6000 .1400 1.5500 .2300
FRED ACCEL 1.8000 .2700 2.2000 .3200
FRED ACCEL 2.9000 .3200 3.1000 .3700



USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
PRINTED 20041222

CALC. NO. C-3.
PAGE: 1.14

Z -SHOCK
Z-SHOCK
Z-SHOCK
Z-SHOCK

. Z-SHOCK
Z-SHOCK%
Z-SHOCK
Z-SHOCK
Z-SHOCK
Z-SHOCI(
COMMENT
COMMENT
CASE
COMMENT
COMMENT
COMMENT
COMMENT
ENVELOPE
COMMENT
SEISMIC
ZPA
COMMENT
COMMENT
COMMENT
COMMENT
X-SHOCK

X -SHOCK
X-SHOCK'
X-SHOCK
X-SHOCK
X-SHOCK
X-SHOCK,
X-SHOCK
X-SHOCKC
X-SHOCIC
X-SHOCK
X-SHOCK
X-SHOCKC
X-SHOCK
X-SHOCh
COMMENT
SEISMIC
COMMENT
COMMENT
COMMENT
COMMENT
X-SHOCK
X-SHOCIK
X-SHOCKI
X-SHOCK"

FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

3.3500
5.9000
7.6000
9.9000

10.4000
12.0000
14.0000
16.0000
i e.0000
20.0000

.5000

.3600

.2800

.2700
- s:2760-
. 1300
.1200
.1100
.0900
.0800

5.6000
7.1000
8.0000

10.0000
11.0000
13.0000
15.0000
17.0000
19.0000
33.0000

.5000

.3600

.2700

.2700

.2190

.1250

.1150
.1000
.0850
. 08o0

SSEI SSE - PVRC

THE FOLLOWING SETS OF SSE PVRC SPECTRA AT APPLICABLE
ELEVATIONS WILL BE ENVELOPED IN X, Y, AND Z.

***** X-SPECTRA : N-S DIRECTION *****
1 386.4 386.4 386.4 CSM RSS LOG

- READ X-SHOCK CARDS BELOW -

PVRC SSE N-S (SPEC. G51F FIG. Fl), SPECTRA # P21

FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

.0100
1.0600
2.2000
2.7000
5.2000
6.3000
7.5000
8. 5000
9.5000

10.0000
12.0000
14.0000
16.0000
18.0000
20.0000

.1000

.3700

.5700

.8400

.8000

.4000

.2900

.2800

.2700

.2750.

.2500

.2300

.2250

.2250

.2250

.8400
1.8000
2.6000
4.8000
5.6000
7.0000
8.0000
9.0000
9.9000

11.0000
13.0000
15.0000
17.0000
19.0000
33.0000

.3000

.3700

.7200

.8400

.4900

.3000

.2850

.2750

.2740

.2615

.2400

.2250

.2250

.2250

.2250

2 386.4 386.4 386.4 CSM RSS
- READ X-SHOCK CARDS BELOW -

PVRC SSE N-S (SPEC. G51, FIG. F7), SPECTRA # P22

FRED ACCEL .0100 .1100 .8000 .3200
FRED ACCEL 1.0700 .3800 1.7000 .3800
FRED ACCEL 1.8000 .4000 2.2000 .5500
FRED ACCEL 2.6000 .6700 2.8000 .7400

X-SHOCK FRED ACCEL 4.eOOO .7400 5.4000 . 6900



USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
PRINTED 20041222

CALC. NO. C-31
PAGE: I.1,

OX-SHOCK FRED
X-SHOCK' FRED
X-SHOCK FRED
X-SHOCK FRED
X-SHOCK"' -'FRED
X-SHOCK' FRED
X-SHOCK FRED
X-SHOCK' FRED
X-SHOCK' FRED
COMMENT
SEISMIC
COMMENT
COMMENT ****
COMMENT PVRC
COMMENT ****:
X-SHOCK FRED
X-SHOCK FRED
X-SHOCK FRED
X-SHOCK FRED
X-SHOCK% FRED
X-SHOCK FRED
X-SHOCK% FRED
X-SHOCK FRED
X-SHOCFC FRED
X-SHOCK FRED

_Y-SHOCK FRED
V-SHOCK FRED

X-SHOCK FRED
X-SHOCKs FRED
X-SHOCK. FRED
COMMENT
COMMENT
COMMENT
COMMENT ****
SEISMIC
COMMENT
COMMENT ****:
COMMENT PVRC
COMMENT ****:
Y-SHOCK FRED
Y-SHOCK FRED
Y-SHOCK FRED
Y-SHOCK FRED
Y-SHOCK FRED
Y-SHOCK FRED
Y-SHOCK FRED
Y-SHOCK FREQ
Y-SHOCKI FRED
Y-SHOCK% FRED
Y-SHOCK FRED
Y-SHOCK FREQ

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

5.6000
6.6000
9.9000

11. 0000
13.0000
15.0000
17.0000
19. 0000
33.0000

.4400

.3500

.2707

.2610

.2465

.2300

.2200

.2000

.2000

6.0000
7.2000

10. 0000
12.0000
14. 0000
16.0000
18.0000
20.0000

.4000

.2900

.2700

.2520
;'2400
.2250
.2100
.2000

3 386.4 386.4 386.4 CSM RSS
- READ X-SHOCK CARDS BELOW -

SSE N-S (SPEC. G51, FIG. F13), SPECTRA # P23
* ***tt'* * ** * ** * * * * ** ******** ******** *$ t~t~t * * t* t* ** ******

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

.0100
1.0700
1.7500
2.4500
4.4000
5.0000
6.0000
6.8000
9.9000
10.5000
12.0000
14.0000
16. 0000
18.0000
20.0000

.1200

.4200

.4300

.6600

.7200

.6300

.4300

.3000

.2513

.2498

.2440

.2320

.2000

.2000

.2000

.8600
1.7000
2.1000
2.5000
4.6000
5.5000
6.5000
8. 5000

10.0000
11.0000
13.0000
15.0000
17.0000
19 .0000
33.0000

.3500

.4200

.5500

.7200

.7100

.5500

.3500

.2700

.2500

.2480

.2400

.2175

.2000

.2000

.2000

* Y-SPECTRA : VERT. DIRECTION *****
4 386.4 386.4 386.4 CSM RSS

- READ Y-SHOCK CARDS BELOW -

SSE*V** RT* (S* C * 5*** FIG. **SPE*TR * * P*2***6 ** *
:SSE VERT (SPEC. 651, FIG. F9), SPECTRA # P26

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

.0100
1.1000
1.6500
2.4000
4.0000
5.6000
9.9000

11.0000
13.0000
14.5000
16.0000
18.0000

.0700

.3000

.4900

.6100

.7000
1.0300
.7000
.7250
.5590
.4615
.4320
.4120

.4500
1.6000
2.1000
3.0000
4.3000
6.6000

10.0000
12. 0000
14.0000
15.0000
17.0000
19. 0000

.1300

.4300

.5800

.7000
1.0300
.7000
.7000
.6480
.4900
.4450
.4190
.4040



USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
PRINTED 20041222

CALC. NO. C-31
PAGE: I.1E

W-SHOCK
Y-SHOCK
Y-SHOCKC
COMMENT
SEISMIC
COMMENT
COMMENT
COMMENT
COMMENT
Y-SHOC K
Y-SHOCK
Y-SHOCK
\'-SHOCK
Y-SHOCK
Y-SHOCK
Y-SHOCK
Y-SHOCiK
Y-SHOCKI
Y-SHOCK
Y-SHOCK
Y-SHOCK'
Y-SHOCK
COMMENT
SEISMIC
COMMENT# OMMENT

WOMMENT
COMMENT
Y-SHOCK
Y-SHOCKh
Y-SHOCKI
Y-SHOCf
Y-SHOCK
Y-SHOCK'
Y-SHOCK
Y-SHOCK
Y-SHOCK
Y-SHOCK
Y-SHOCK
Y-SHOCK'
Y-SHOCKh
V-SHOCK
Y-SHOCK
COMMENT
SEISMIC
COMMENT
COMMENT
COMMENT
COMMENT
Y-SHOCK
Y-SHOCK

FRED
FREQ
FRED

ACCEL
ACCEL
ACCEL

20.0000
23.0000
33.0000

. 7500

.2300

.2000

22.0000
26.0000

.2500

.2000

5 'i86:4- 386.4 386.4 CSM RSS
- READ Y-SHOCKz CARDS BELOW -

PVRC SSE VERT (SPEC. G51, FIG. G23), SPECTRA # P27

,,' - . . .' .-. .

FRED
FRED
FRED
FRED
FRED
FRED
FRED
FREQ
FRED
FRED
FRED
FRED
FRED

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

.0100
3.1000
7.8000

10.0000
11.7000
13.0000
14.0000
16.0000
18.0000
20.0000
22.0000
26.0000
32.0000

.1000

.7200

.7600

.7800

.8395

.9700
1.0390
1.1260
1.2130
1.3000
1.0000
.4200
.3500

.9400
6.0000
9.9000

11.0000
12.0000
13.5000
15. 0000
17.0000
19. 0000
20.5000
24.0000
29.0000
33.0000

.2400

.7200

.7800
.8150
.8660

1.0173
1.0825
1.1695
1.2565
1.3000
.7500
.4000
.3700

6 386.4 386.4 386.4 CSM RSS
- READ Y-SHOCK CARDS BELOW -

PVRC SSE VERT (SPEC. G51, FIG. G24), SPECTRA # P28

FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

.0100
1.6000
2.4000
3.1000
9.9000

11.0000
11.7000
13.0000
15.0000
17.0000
18.5000
20.0000
24.0000
29.0000
33.0000

.0700

.4500

.6000

.7000

.7400

.7700

.7844

.7750

.7750

.8130

.8415

.8700

.4200

.2950

.2850

.8600
2.0000
2.8000
3.4000

10.0000
11.5000
12.0000
14.0000
16.0000
18.0000
19.0000
22.0000
26.0000
32. 0000

.2300

.5200

.6600

.7400

.7400

.7850

.7800

.7560

.7940

.8320

.8500

.6450

.3000

.2900

7 386.4 386.4 386.4 CSM RSS
- READ Y-SHOCK CARDS BELOW -

PVRC SSE VERT (SPEC. G51, FIG. F15)! SPECTRA # P29

FRED ACCEL .0100 .0600 .7000 .2100
FRED ACCEL 1.5000 .3700 1.6000 .4800



USER RESPONSIBLE FOR VERIFYING REVISION. STATUS AND CHANGES
PRINTED 20041222

CAL.C. NO. C-31
PAGE: 1.15

la-SHOCK
Y-SHOCK
'(-SHOCK.
Y-SHOCK
Y-SHOCK
V-SHOCK
Y-SHOCK
Y-SHOCK'
Y-SHOCK
V-SHOCKII
Y-SHOCK
Y-SHOCK'
V-SHOCK'
Y-SHOCK
Y-SHOCKI
COMMENT
SEISMIC
COMMENT
COMMENT
COMMENT
COMMENT
V-SHOCK
V-SHOCK
V-SHOCK
V-SHOCK'

VSHOCK,
V-SHOCK"
V-SHOCK
V-SHOCK
V-SHOCK
V-SHOCK'
V-SHOCK
V-SHOCKI
V-SHOCK'
V-SHOCK'
Y-SHOCK

COMMENT
SEISMIC
COMMENT
COMMENT
COMMENT
COMMENT
V-SHOCK
V-SHOCK%
V-SHOCK'
V-SHOCK'
V-S HOCK,
Y-SHOCKI
V-SHOCK-l

FRED
FRED
FRED
FRED
.FRED
FRED
FRED
FREQ
FRED
FRED
FRED
FRED
FRED
FRED
FRED

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

2. 1000
3. 0000
4.3000
6.8000
83.4000

10.0000
11.7000
13.0000
15.0000
16.0000
18. 0000
20. 0000
23.0000
28. 0000
33.0000

.5600
.7000

1 .0300
.7000
.7400'
.7400
.7978
.7100
.4750
.4640
.4820
.4100
.2850
.2500

..2400

2. 5000
4.1000
5.8000
e.0000o
9.9000

11.0000
12.0000
14. 0000
15. 3000
17.0000
19. 0000
22. 0000
25 .0000
31. 0000

.6000

.7000
1 .0300
.7000
.7400
.7740
.7880
.6080
.4577
* 4730
.4520
.3000
.2550
..2450

8 386.4 386.4 386.4 CSM RSS
- READ V-SHOCK CARDS BELOW -

PVRC SSE VERT (SPEC. 651, FIG. 630), SPECTRA # P30

FRED
FREQ
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

.0100
1. 6000
2. 4000
3. 3000
7.2000
8. 2000
9 .9000
11.0000
3. .0000
15.0000
15. 5000
17. 0000
19. 0000
20.0000
25.0000
28.5000
33. 0000

.0600

.4500

.6000

.7200

.7300

.7800

.8100

.8440

.8380

.7450

.7125

.7350

.7650

.7800

.4500

.2992

.2900

.8600
2.0000
-2.8000
6. 4000
7 .7000
8.6000
10 .0000
12. 0000
14.0000
15.3000
16. 0000
18.0000
19.5000
22.0000
28 .0000
31. 0000

.2300

.4800

.6600

.7200

.7500

.8100o

.8100

.8780

.7840

.7201

.7200

.7500

.7725

.6300

.3000

.2950

9 386.4 386.4 386.4 CSM RSS
- READ V-SHOCK CARDS BELOW -

PVRC SSE VERT (SPEC. 651, FIG. 63-1), SPECTRA # P31

FRED ACCEL .0100 .0500 .9000 .2400
FRED ACCEL .9600 .2500 1.6000 .4500
FREQ ACCEL 2.0000 .5300 2.4000 .6000
FRED ACCEL 2.8000 .6500 3.2000 .7300
FRED ACCEL 3.5000 .7500 4.0000 .7600
FRED ACCEL 4.5000 .7900 5.0000 .8000
FRED ACCEL 5.5000 e8100 6.0000 .8200



USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
PRINTED 20041222

CALC. NO. C-3:
PAGE: I.2(

. Y-SHOCK
Y-SHOCIK
Y-SHOCK
Y-SHOCK'
Y-SHOCK
Y-SHOCK
Y-SHOCK'
Y-SHOCKs
Y-SHOCKC
Y-SHOCKI
Y-SHOCK
Y-SHOCKC
Y-SHOCK
COMMENT
SEISMIC
COMMENT
COMMENT
COMMENT
COMMENT
Y-SHOCK
Y-SHOCKC
Y-SHOCK
Y-SHOCKC
Y-SHOCK
Y-SHOCKC
Y-SHOCK

W -SHOCK
Y-SHOCK'
Y-SHOCK
Y-SHOCK
Y-SHOCKC
Y-SHOCK
Y-SHOCK'
Y-SHOCK
Y-SHOCKI
Y-SHOCK
Y-SHOCK
COMMENT
COMMENT
COMMENT
COMMENT
SEISMIC
COMMENT
COMMENT
COMMENT
COMMENT
Z-SHOCKC
Z-SHOCK%
Z-SHOCh'
Z-SHOCK
Z-SHOCK'

FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

6.8000
7.8000
8.8000
9.6000

10.0000
12.0000
14. 0000
16.0000
18.0000
20.0000
25.0000
26.0000
31.0000

.8300

.9500
1.1500
1.2700
1.2700
1.3820
1.4940
1.6060
1.4120
1.2000
.5000
.4500
.4100

7.3000
8.3000
9.3000
9.9000

1:1'.0000
13. 0000
15.0000
17. 0000
19.0000
22.0000
25.5000
28.0000
33.0000

.8500
1.1000
1.2000
1.2700
1.3260
1.4380
1. 5500
1.5070
1.3120

.9000

.4750

.4300

.4000

10 386.4 386.4 386.4 CSM RSS
- READ Y-SHOCK CARDS BELOW -

PVRC SSE VERT (SPEC. 651, FIG. F3), SPECTRA # P32

FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

.0100

.7400
2.0000
2.8000
3.6000
4.3000
6.2000
7.0000
8E.0000
9.0000

10.0000
12.0000
14.0000
16.0000
183.0000
20.0000
21.1000
24.0000

.0800

.2300

.5000

.6500

.7000

.9700

.8500

.6700

.6300

.6000

.5700

.5460

.5160

.4700

.4260

.3600

.2500

.2000

*5000
1.5000
2.4000
3.1000
4.1000
5.8000
6.6000
7.5000
8.4000
9.9000

11.0000
13.0000
15. 0000
17.0000
19.0000
21.0000
22.0000
33.0000

.1800

.3800

.5700

.6900

.7200

.9700

.7500

.6400

.6200

.5730

.5520

.5240

.4900

.4530

.4130

.3200

.2300

.2000

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

***** Z-SPECTRA : E-W DIRECTION *****
1l 386.4 386.4 386.4 CSM RSS

- READ Z-SHOCK CARDS BELOW -

PVRC SSE E-W (SPEC. G51, FIG. F2), SPECTRA # P36

FRED ACCEL .0100 .1100 .3400 .1300
FREQ ACCEL .4400 .2000 .4600 .2100
FRED ACCEL .8400 .2500 2.0000 .5300
FRED ACCEL 2.1000 .5400 2.8000 .5400
FRED ACCEL 2.9000 .6200 3.0000 .6300



USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
PRINTED 20041222

CALC. NO. C-33
PAGE: 1.23

. -SHOCK
Z-SHOCK
Z-SHOCK
Z-SHOCK
Z-SHOCK
Z-SHOCKt
Z-SHOCK
Z-SHOCK
Z-SHOCK
Z-SHOCK
Z-SHOCK
Z-SHOCK
COMMENT
SEISMIC
COMMENT
COMMENT
COMMENT
COMMENT
Z-SHOCK
Z-SHOCK
Z-SHOCK
Z-SHOCK
Z-SHOCKI
Z-SHOCK
Z-SHOCK

_Z-SHOCK
6-SHOCK

Z-SHOCKs
Z-SHOCK
Z-SHOCK
Z-SHOCK
Z-SHOCKI
Z-SHOCK
COMMENT
SEISMIC
COMMENT
COMMENT
COMMENT
COMMENT
Z-SHOCK
Z-SHOCK
Z-SHOCK
Z-SHOCKt
Z-SHOCKs
Z-SHOCK'
Z-SHOCK
Z-SHOCK
Z-SHOCK
Z-SHOCK'
Z-SHOCK
Z-SHOCK'

FRED
FRED
FRED
FRED
FRED
FRED
FRED
FREQ
FRED
FRED
FRED
FRED

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

3.4000
6.4000
7. 0000
8.0000

- -~ -- ~.oo
9.9000

11.0000
13.0000

* 15.0000
17. 0000
19.0000
3.0000

.6300

.7500

.6800

.5100

.3800

.2850

.2630

.2260

. 1900

.1800

.1800

.1800

Z.66000
6.6000
7.5000
8.5000
9.6000
10.0000
12.0000
14.0000
16.0000
18.0000
20.0000

.7800

.7500

.5600

.4500

.3000

.2800

.2470

.2080

.1800

.1800

.1800

12 386.4 386.4 386.4 CSM RSS
- READ Z-SHOCK CARDS BELOW -

PVRC SSE E-W (SPEC. 651, FIG. FS), SPECTRA # P37

FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FREa
FRED
FRED
FRED

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

.0100

.7400
1.9000
2.3000
2.6000
6.4000
7.5000
8.5000
9.4000

10.0000
12. 0000
14.0000
16.0000
18. 0000
20.0000

.0800

.2300

.5500

.5700

.6900

.6400

.4400

.3300

.2400

.2350

.2330

.2250

.2080

.2000

.2000

.4400

. 800o
2.2000
2.4000
6.2000
7.0000
8.0000
9.0000
9.9000

11.0000
13.0000
15.0000
17.0000
19.0000
33.0000

.2000

.2400

.5700

.6000

.6900

.5100

.4000

.2800

.2358

.2350

.2290

.2175

.2000

.2000

.2000

13 386.4 386.4 386.4 CSM RSS
- READ Z-SHOCK CARDS BELOW -

PVRC SSE E-W (SPEC. G51, FIG. F14), SPECTRA # P38

FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED
FRED

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

.0100

.6200
1.0700
2.3500
5.4000
6.2000
7.0000
8.0000
9.0000

10.0000
11.0000
13.0000

.0900

.2100

.3400

.6000

.8200

.6700

.4800
I3800

.2700

.2650

.2670

.2620

.4500

.6800
2.1000
2.6000
5.7000
6.6000
7.5000
8.5000
9.9000
10.7000
12.0000
14.0000

.210O

.2300

.6000

.8200

.8000

.5500

.4200

.3300

.2655

.2677

.2660

.2550
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CALC. NO. C-Z1
PAGE: 1. 2

. -SHOCf
Z-SHOCK
Z-SHOC}s
Z-SHOCK
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
CASE
COMMENT
COMMENT
COMMENT
COMMENT
PRINT
TRANSLATE
TRANSLATE
TRANSLATE
TRANSLATE
TRANSLATE
TRANSLATE
TRANSLATE
TRANSLATE
TRANSLATE
TRANSLATEE RANSLATE

WRANSLATE
COMMENT
COMMENT
CASE
COMMENT
COMMENT
COMMENT
COMMENT
PRINT
TRANSLATE
TRANSLATE
TRANSLATE
TRANSLATE
TRANSLATE
TRANSLATE
TRANSLATE
TRANSLATE
TRANSLATE
TRANSLATE
COMMENT
COMMENT
CASE
COMMENT
COMMENT
COMMENT

FREQ
FREQ
FRED
FRED

ACCEL
ACCEL
ACCEL
ACCEL

15.0000
17.0000
19.0000
33.0000

.2450

.2300

.2300

.2300

16. 0000
18. 0000
20. 0000

.2300

.2300

.2300

i 5w -s

OBEDX OBE DISPL. IN X
- LIST "TRANSLATE" CARDS BELOW FOR ALL NODES
DYNAMICALLY RESTRAINED IN X, WITH THEIR
CORRESPONDING DISPLACEMENTS IN X.-

P201
Hil
H12
H1O
H9
H7
H5A
HiB
H5B
H4B

NO
-0 .0129
0.03
0.03
0.02
0.02
0.015
0.015
0.020
0.03
0.03

NO NO NO

I7SAN -O.0129
I9SBN -0.0125
_______________________________________________________

OBEDY OBE DISPL. IN Y
- LIST "TRANSLATE" CARDS BELOW FOR ALL NODES
DYNAMICALLY RESTRAINED IN Y , WITH THEIR
CORRESPONDING DISPLACEMENTS IN Y.-

NO
P201
H18
Hi5
H4A
H2A
HIB
H3B
I7SAN
I9SBN
H13

NO
0.0012
-0.021
-0.021
0 .0067
0.0067
-0.0018
-0. 0020
0.00129
O.00129
0.00400

NO NO

OBEDZ OBE DISPL. IN Z
- LIST "TRANSLATE" CARDS BELOW FOR ALL NODES
DYNAMICALLY RESTRAINED IN Z, WITH THEIR
CORRESPONDING DISPLACEMENTS IN Z.-
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CALC. NO. C-3J
PAGE: I.2'

L 'OMMENT
PRINT
TRANSLATE
TRANSLATE
TRANSLATE
TRANSLATE
TRANSLATE
TRANSLATE
TRANSLATE
TRANSLATE
TRANSLATE
TRANSLATE
TRANSLATE
TRANSLATE
TRANSLATE
COMMENT
COMMENT
CASE
COMBINE
COMMENT
COMMENT
CASE
COMMENT
COMMENT
COMMENT

#sOMMENT
TRINT
TRANSLATE
TRANSLATE
TRANSLATE
TRANSLATE
TRANSLATE
TRANSLATE
TRANSLATE
TRANSLATE
TRANSLATE
TRANSLATE
TRANSLATE
TRANSLATE
TRCNSLATE
COMMENT
COMMENT
CASE
COMMENT
COMMENT
COMMENT
COMMENT
PRINT
TRANSLATE
TRANSLATE
TRANSLATE

NO NO
P201
H17
H14
Hil
H12
H9
H6
H3A
H2B
H5B
H4B
17SAN
.I9SBN

NO
-0.01165
0.022
.0.022
0.020
0.020
0.013
0.010
0.*015
O.013
0.020
0.020
-0.01165
-0.01239

NO

OBED
OBEDXRSS

OBE DISPL. (X+Y+Z)
OBEDYRSS OBEDZRSS

SSEDX

P201
Hi1
H12
H10
H9
H7
H5A
HPTUB
HiB
H5B
H4B
I7SAN
I9SBN

SSE DISPL. IN X
- LIST "TRANSLATE" CARDS BELOW FOR ALL NODES

DYNAMICALLY RESTRAINED IN X,-WITH THEIR
CORRESPONDING DISPLACEMENTS IN X.-

NO
-0.0167
0.065
0.065
0.040
0.040
0.027
0.027
0.015
0.038
0.065
0.065
-0.0167
-0.0161

NO NO NO

SSEDY

P201
HI1
Hi5

SSE DISPL. IN Y.
- LIST "TRANSLATE" CARDS BELOW FOR ALL NODES

DYNAMICALLY RESTRAINED IN Y , WITH THEIR
CORRESPONDING DISPLACEMENTS IN Y.-

NO NO
0.002
-0.041B
-0.0418

NO NO
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CALC. NO. C-31
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TFRANSLATE
TRANSLATE
TRANSLATE
TRANSLATE

"""TRANSLATE
TRANSLATE
TRANSLATE
COMMENT
COMMENT
CASE
COMMENT
COMMENT
COMMENT
COMMENT
PRINT
TRANSLATE
TRANSLATE
TRANSLATE
TRANSLATE
TRANSLATE
TRANSLATE
TRANSLATE
TRANSLATE
TRANSLATE
TRANSLATE
TRANSLATE

ORANSLATE
TRANSLATE
TRANSLATE
COMMENT
COMMENT
CASE
COMBINE
COMMENT
COMMENT
CASE
MAXIMUM
COMMENT
CASE
MAXIMUM
COMMENT
COMMENT
COMMENT
CASE
FORCE
COMMENT
COMMENT
CASE
COMMENT
FORCE
FORCE

H4A 0.01200
H2A 0.01200
HIB -0.0026
H3B -0.0040
I7SAN 0.00215 i b -

H13 0.00670
I9SBN 0.00214
_______________________________________________________

SSEDZ SSE DISPL. IN Z
- LIST "TRANSLATE" CARDS BELOW FOR ALL NODES

DYNAMICALLY RESTRAINED IN Z, WITH THEIR
CORRESPONDING DISPLACEMENTS IN Z.-

NO NO
P201
H17
H14
Hll
H12
H9
H6
H3A
HPTUB
H2B
H5B
H4B
I7SAN
I9SBN

NO
-0.0188
0.05
0.05
0.045
0.045
0.030
0.020
0.032
0.010
0.030
0.045
0.045
-0.0188
-0.0197

ND

_______________________________________________________

SSED SSE DISPL. (X+Y+Z)
SSEDXRSS SSEDYRSS SSEDZRSS

MXEQD
ABS

MAX. OF OBED/SSED
OBED SSED

MXEDI MAX. OF OBEI/SSEI
ABS OBEI SSEI

OL OPERATING LOADS
16 0.0000 38424.0 -38424.0

DAB SRV HYDRODYNAMIC
== == == == == == == == ==== == = -. -= ==~==== == …=

IlCAP 347.4 350.9 1498.0
12SPA 643.3 651.7 2782.1
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CALC. NO. C-3:
PAGE: I.2!

. ORCE
FORCE
FORCE
FORCE
FORCE
FORCE
FORCE
COMMENT
FORCE
FORCE
FORCE
FORCE
FORCE
FORCE
FORCE
FORCE
FORCE
COMMENT
FORCE
FORCE
FORCE
FORCE
FORCE
FORCE
FORCE' ORCE

WORCE
FORCE
FORCE
COMMENT
CASE

IZSPA
I4SPA
ISSUP
I6
I7
I8
I9WAT

ISSUP
I5EA
IlSAP
I2SA
I3SA
I4SA
I5SA
I6SAP
I7SAN

I5SUP
I 5EB
IlSBP
I 2SB
I 3S
I4SB
I5SB
I6SB
I7SB
ISSBP
I9SBN

711.7
925.30
484.0
312.2
431.2
181.4
26.60

0.20
-1.10
934.9
770.0
1273.4
1387.2
1158.8
1559.6
-213.0

12.40
70.80
-249.0
-655.0
238.4
428. 3
1162.5
i834.4
4680.0
387.7
-81.30

866.7
1388.8
872.6
888.0
'1'427. 1
1747.4
509.9

1.44
-7.73
1687.0
1331. 0
2154.8
2185.7
'1708.8
2142.2
-285.3

73.10
-418.6
1467.3
3263.0
3460.8
2410.2
3120.9
3040.6
5420.0
574.5
-120.5

3700.3
5929.2
3725.2
3790.9
6092.6
7460.1
2181.8

-2.14
10.90
-2010.7
-1569.2
-2526.9
-2512.9
-1924.4
-2355.9
310.9

-73.80
422.6
-1480.0
-3225.2
-4795.0
-4418.6
-7515.4
-9299.3
-20175.0
1865.1
391.1

CHUGO POST CHUG HYDRODYNAMIC
COMMENT
FORCE
FORCE
FORCE
FORCE
FORCE
FORCE
FORCE
FORCE
FORCE
COMMENT
FORCE
FORCE
FORCE
FORCE
FORCE
FORCE
FORCE
FORCE
FORCE

.

IlCAP
I2SPA
I3SPA
I4SPA
I5SUP
I6
I7
I8
I9WAT

I5SUp
I 5EA
IISAP
I2SA
I3SA
I4SA
I5SA
I6SAP
I7SAN

.3138E+04

.5840E+04

.1022E+05

.1819E+05

.1286E+05

.8182E+04

.1054E+05

.3280E+04

.4203E+03

.1829E+03 -. 4377E+03

.3368E+03 - .8182E+03

.2889E+03 -. 1738E+04
-. 9722E+01-. 3639E+04
- .3362E+03- .2835E+04

-. 3899E+01-. 1762E+04
.3188E+03 -. 1438E+04
.1405E+04 -. 6852E+03
.4600E+03 -. 4173E+03

- .6791E+02.9325E+01 .6326E-O1
.2794E+03 -. 3836E+02- .2602E+00

-. 3329E+04.4571E+03 .3101E+01
-. 8752E+03.1102E+03 .1151E+02
-. 2450E+04.2885E+03 .5373E+02
-. 1510E+04.1528E+03 .5983E+02
-. 1126E4-04.1090E+03 .4966E+02
-- 1244E+04.1108E+03 .6543E+02
.1571E+03 -. 1345E+02-.8868E+01
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CALC. NO. C-31
PAGE: I.26

. OMMENT
FORCE
FORCE
FORCE
FORCE!
FORCE
FORCE
FORCE
FORCE
FORCE
FORCE
FORCE
COMMENT
COMMENT
CASE
COMMENT
FORCE
FORCE
FORCE
FORCE
FORCE
FORCE
FORCE
FORCE
FORCE

*OMMENT
WORCE

FORCE
FORCE
FORCE
FORCE
FORCE
FORCE
FORCE
FORCE
COMMENT
FORCE
FORCE
FORCE
FORCE
FORCE
FORCE
FORCE
FORCE
FORCE
FORCE
FORCE
COMMENT
CASE
COMBINE
COMMENT

15SUP
I SEB
I1SBP
I 2SB
1358
14SB
I15SB
I16SB
I7SB
I SSE'P
I9SBN

* 1603E+02 -. 1812E+02-.*1658E+02
-6536E+02. 7394E+02 * 6748E+02
* 1485E+04 -. 154iE+04-. 1753E+04
*.3194E+04 -. 3232E+04-" 3900E+04
* 2966E+04 - .3016E+04- .3598E+04

* 1280E+04 -. 1329E+04-. 15I0E+04
.7678E+03 -.6938E+03-. 1069E+04
* 3666E+03 - .25i4E+03-. 6359E+OZ
.8828E+02 .4838E+02 -.3256E+03
* 1022E+03 . 5i22E+02 -. 3697E+OZ
*.2444E+02-. I1e1E+02.8769E+02

CHUGF POST CHUG FSI

I ICAP
12SPA
I3SPA
I 4SPA
15SUP
I16
1 7
I 8
I 9WAT

15SUP
I 5EA
I ISAP
I2SA
IZSA
I 4SA
I15SA
16SAP
I7SAN

I 5SUP
I 5EB
I iSBP
I 2SB
I 3S8
1 4SB
I 5SB
I16SB
I17SB
I8SBP
I9SE'N

.1153E+04 0.

.2140E+04 0.

.2356E+04 0.

.3440E+04 0.

.1977E+04 0.

.1869E+04 0.

.2941E+04 0.

.3437E+04 0.

.9992E+03 0.

.2903E+01 3.0

.1195E+02 12.33

.1423E+03 146.9.

.43e6E+02 45.3'

.2111E+03 217.9

.3887E+03 401.3

.3112E+03 321.2

.2991E+03 308.7

.3517+02 -36.3

0.
0.
0.
0.
0.
0.
0.
0.
0.

0.75
3.09
36.85
11.36
54.66
100.7
80.6
77.5
-9.1 1

-0.6
2.45

-59.95
-1x1.4
-133.6
-191.4
-310.1
-426.6
-299.7
-229.2
51.65

0.5
-. 1970E+Oi
.4805E+02
.1053E+03
.1071E+03
.1534E+03
.2485E+03
.3419E+03
.2402E+03
.1837E+03
-.4140E+02

0.8
-3.15
76.9
168.4
171.3
245.4
397.5
546.9
384.2
293.9
-66.20

CHUG TOTAL CHUGO HYD + FSI
CHUGOABS CHUSFABS
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*COMMENT
CASE
COMBINE
COMMENT
COMMENT
COMMENT
END LOADS
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
EVALUATE
COMMENT
COMMENT
COMMENT
CODE
COMMENT
COMMENT
COMMENT
EQUATION
EQUATION

*WOUATION
PEAK PRES
ALLOWABLE
COMMENT
COMMENT
CODE
EQUATION
PEAK PRES
ALLOWABLE
COMMENT
CODE
EQUATION
PEAK PRES
ALLOWABLE
COMMENT
CODE
EQUATION
EQUATION
PEAK' PRES
ALLOWABLE
COMMENT*
END CODE
COMMENT
RESTART
SAVE

Cl
CI

CALC. NO. C-ZJ
PAGE: I.2;

O CO HYDRODYNAMIC
HUG 1.0

…======
===--=-=============.=_=========== -=

CODE EVALUATION

NOTE: INCLUDE ONE "ALLOWABLE" CARD CORRESPONDING TO
EVERY "MATERIAL" CARD IN THE MODEL, IN EACH OF THE
FOLLOWING CODE EVALUATION SEGMENTS. ALSO VERIFY AND
INCLUDE CORRESPONDING SH AND SC VALUES.

CLASS 2 DESIGN 77ED S77

L.C. A-1 IS EON. 8 BELOW

8 OL
9

1.

OBEI

ICAP21O 185 .0
15000.

OBED

15000.

* ******tt$*tt* **** t*$* ** *** * *** *$****~*$$t* t*t
CLASS 2 DESIGN 77ED S77

9 QAB
IICAP210 185
1 15000. 15000.

CLASS 2 LEVELC 77ED S77
9 CHUG
IICAP210 185
l 15000. 15000.

CLASS 2 LEVELC 77ED S77
9 MXEOI
10
IICAP210

MXEGD
185.0
15000.1

LI

15000.

'IODI 100 200 20 20 20 100 5
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*ND RESTRT
/*EOR

t0 R
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CALC. NO. C-3:
PAGE: I.2c

WaJMP3.
USER(NU134WCoXNUTECX)
CHARGEF3395JT, *31*XPSO80501.
ROUTE(OUTPUTDEFDC=PRFID=CJM40ID)
SETTLE.*
SETJSL! *.
REWIND,OUTPUT.

* RESTART, INPUT, AND OUTPUT+DAYFILE ARE SAVED *
* IN THE FOLLOWING TAPE, IN THAT ORDER. *

COPYBRINPUTSYSIN.
REWIND.SYSIN.
GETAPPLIC/UN=LIBRARY.
BEGIN,PISTARRAPPLIC,LEVEL=351,NOTES=NTSTORE=P201,
TSAVE=P20lFN=i.

* ATTACH PISTAR MODEL IMMEDIATELY BELOW '/EOR', *
* FOLLOWED BY LOAD MODULE-1 $

/*EOR
TITLE
ID
ID
ID

ID
ID
ID
ID
ID
ID
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT

0

HOPE CREEK TAP SYSTEM:HPCI TURBINE EXAUST P201
CLIENT= PUBLIC SERVICE ELECTRIC & GAS COMPANY
PROJECT NAME= HOPE CREEK TAP SNUBBER REDUCTION
PROJECT NUMBER= XPS-0800
JOB NUMBER= XPS-0800
FILE NUMBER= PSE005.1016
CALCULATION NUMBER=C-31
RUN NUMBER=
PREPARED BY= C. J. MEHTA
CHECKED BY= A. S. HERLEKER

* FILE NAME : C31DWS $

* LOAD AND CODE EVALUATION MODULE - 2 *
*
*
*
*
*

THIS CONTAINS ALL NON-MARKi STATIC LOAD CASES.
ALSO LOAD COMBINATIONS ARE PERFORMED WITH THE LOAD
CASES OF LOAD MODULE-1, FOLLOWED BY CODE EVALUATION

___________________________________________________

*
*
*
*
*

* SINCE THE LOAD CASES EVALUATED IN THIS MODULE ARE $
* STATIC CASES, THE SNUBBERS SHALL BE CODED BACK AS *
* "SNUBBERS" IN THIS RESTART RUN. *

* SNUBBER REMAIN : 006-H18iH5,H22 $
$ . 014-H02, *

* SNUBBER CHANGE TO STRUT : NONE X
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CALC. NO. C-S1
PAGE: 1.StC

OMMENT
COMMENT
COMMENT
GEOMETRY
COMMENT
COMMENT
COMMENT
SNUBBER
COMMENT
COMMENT
COMMENT
SNUBBER
COMMENT
COMMENT
COMMENT
SNUBBER
COMMENT
COMMENT
COMMENT
SNUBBER
COMMENT
COMMENT
END GEOM
COMMENT
LOADING

EOMMENT
O OMMENT

CASE
DEAD LOAD
END LOADS
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
EVALUATE
COMMENT
COMMENT
CODE
COMMENT
COMMENT
COMMENT
EQUATION
PEAK PRES
ALLOWABLE
END CODE
COMMENT
RESTART
RESTORE
SAVE

* SNUBBER DELETED : 006--OH1109.1H07,HO5,HO- *
* : 006-H102 *

SNUBBER NO. I-P-FD-006-HiS AT NODE HiS

HIS 0.0 1.0 0.0 SPRING 2.59E5

SNUBBER NO. 1-P-006-H22 AT NODE H22 (WAS 45CGS)

H22 0.0 0.0 1.0 SPRING S.700E4

SNUBBER NO. i-P-FD-006-H15 AT NODE H15.

H15 0.0 1.0 0.0 SPRING 4.950E5

SNUBBER NO 1-P-FD-014-H02 AT NODE H2B.

H2B 0.0 0.0 1.0 SPRING 2.530E5

LOAD MODULE - 2

DW DEAD WEIGHT

IN THE FOLLOWING CODE EVALUATION SEGMENTS, USE
AS MANY "ALLOWABLE" CARDS AS THERE ARE "MATERIAL"
CARDS IN THE MODEL. ALSO VERIFY AND INCLUDE THE
CORRESPONDING SH AND SC VALUES

CLASS 2 DESIGN 77ED S77
t$*tt~tt~t~~t *t$* ****t****$* * **** *t*t******* ****

L.C. A-i IS EON. 8 BELOW

8 DW
IlCAP 210 185.0
1 15000. 15000.

LMODI
LMOD2
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* END RESTRT
/*EOR

0
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CALC. NO. C-31
PAGE: I.32

*XJMP3.
USER ( NU134WC, XNUTECX)
CHARGEF3395JT *3il*XPS080501.
ROUTE(OUTPUTDEFDC=PR,FID=CJM40ID)
SETTLY.'a
SETJSLP;.
REWINDOUTPUT.

$ RESTART, INPUT, AND OUTPUT+DAYFILE ARE SAVED *
* IN THE FOLLOWING TAPE, IN THAT ORDER. *

COPYBRINPUTSYSIN.
REWINDISYSIN.
GETAPPLIC/UN=LIBRARY.
BEGINPISTARRAPPLICsLEVEL=351,NOTES=NTSAVE=F'2Oi,
TSTORE=P201,FN=2.
******** *$t$$t*t*t* **t** ** ******* * ** ***** ****tt
* ATTACH PISTAR MODEL IMMEDIATELY BELOW "/EOR", *
* FOLLOWED BY LOAD MODULE-3 *

/*EOR
TITLE HOPE CREEK TAP SYSTEM:HPCI TURBINE EXAUST P201
ID CLIENT= PUBLIC SERVICE ELECTRIC & GAS COMPANY
ID PROJECT NAME= HOPE CREEK TAP SNUBBER REDUCTION
ED PROJECT NUMBER= XPS-0800

4 D JOB NUMBER= XPS-0800
ID FILE NUMBER= PSE005.1016
ID CALCULATION NUMBER=C-31
ID RUN NUMBER=
ID PREPARED BY= C. J. MEHTA
ID CHECKED BY= A. S. HERLEKER
COMMENT *** *************$*****************************
COMMENT * FILE NAME : C31TH *
COMMENT *** *************** **** * ***********
COMMENT * LOAD MODULE - 3 *
COMMENT ** **** *********************************
COMMENT * *** ********************** * ****
COMMENT * SNUBBER REMAIN : 006-HIBHi5,H22 *
COMMENT * 014-H02,
COMMENT ********** **************************
COMMENT $ SNUBBER CHANGE TO STRUT : NONE *
COMMENT ************ ****************** *************
COMMENT * SNUBBER DELETED : 006-H10jHO9,H07,H05H03 *
COMMENT * : 006-H02, $
COMMENT *************$***** *****
GEOMETRY
COMMENT **********************************************************
COMMENT SNUBBER NO. i-P-FD-006-H18 AT NODE HIS
COMMENT ************* *************** **********
SNUBBER Hs8 0.0 1.0 0.0 SPRING 2.59E5
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. OMMENT
COMMENT
COMMENT
SNUBBER
COMMENT
COMMENT
COMMENT
SNUBBER
COMMENT
COMMENT
COMMENT
SNUBBER
COMMENT
COMMENT
COMMENT
END GEOM
COMMENT
LOADING
COMMENT
COMMENT
COMMENT
CASE
THERMAL
THERMAL
THERMAL. OMMENT
C OMMENT
COMMENT
CASE
THERMAL
THERMAL
THERMAL
COMMENT
CASE
THERMAL
THERMAL
THERMAL
COMMENT
CASE
TRANSLATE
TRANSLATE
TRANSLATE
TRANSLATE
COMMENT
COMMENT
CASE
COMBINE
COMMENT
CASE
COMBINE
COMMENT

CALC. NO. C-31
PAGE: I.=

SNUBBER NO. 1-P-006-H22 AT NODE H22 (WAS 45CGS)

H22 0.0 0.0 1.0 SPRING 8.700E4

SNUBBER NO. l-P-FD-006-H15 AT NODE H15.

H15 0.0 1.0 0.0 SPRING 4.950E5

SNUBBER NO I-P-FD-014-H02 AT NODE H2B.

H2B 0.0 0.0 1.0 SPRING 2.530E5

**** * * ******* t**$**** ***** 8**t* ****** **$**t~**$*$$*$ *

LOAD MODULE - 3

TE TH. EXP.- NORM. OPER.
IICAP P201 107.00
EXNOZ 155 213.00
160 210 40.00

TE1 MAX OP. TEMP
IlCAP P201 97.00
EXNOZ 155 213.00
160 210 40.00

TE2 LONG TERM TORUS HEAT UP
IlCAP P201 142.0
EXNOZ 155 213.0
160 210 40.0

THAMA TORUS ANC. DISP. e 100F
P201 0.021195 0.015141 -0.15411
I9SBN 0.000000 -0.009546 -0.14295
I7SAN 0.028850 -0.010980 -0.14510
HPTUB 0.000500 -0.004000 -0.00690

THAM TORUS ANC. DIS. 177 F
THAMA 3.567

THAMI THAMI ANC. MOV. @ 167 F
THAMA 3.233
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ASE
IROMBINE

COMMENT
CASE
TRANSLATE
TRANSLATE
TRANSLATE
COMMENT
COMMENT
COMMENT
COMMENT
CASE
COMBINE
COMMENT
COMMENT
COMMENT
CASE
COMBINE
COMMENT
COMMENT
CASE
COMBINE
COMMENT
COMMENT
CASE
COMBINE

INT
_*SE
COMBINE
PRINT
CASE
COMBINE
PRINT
CASE
COMBINE
PRINT
COMMENT
CASE
MAXIMUM
PRINT
COMMENT
CASE
MAXIMUM
PRINT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT

THAM2 TORUS AT 212 F
THAMA 4.733

TD ANCH.MVT.DUE TO DW+SBA PRESS.
P201 0.005000 0.0029.00 -0O.882 '
I9SBN 0.000000 -0.007660 -0.04816
I7SAN 0.008060 -0.002107 -0.04053

TD1 SAME AS TD
TDi ANCH.MVT.DUE TO DW+SBA PRESS.
TD 1.0

TD2 SAME AS TDI
TD2 ANCH.MVT..DUE TO DW+SBA PRESS.
TD1 1.0

TE2T SUM THAM2 & TE2 & TD2
TE2 DIR 1.0282 THAM2DIR 1.0282 TD2 DIR

=_.= *=== z== ==== === ==== ==== === ==== === === = = = =

THTD
THAM

TEHD
TE

THTDI
THAMI

TEHD1
TEi

THAM+TD
TD

NO NO
TE+THAM+TD

THAM
NO NO
THAMI+TDI

TDI
NO NO
TEl+THAMI+TD1

THAMI
NO NO

NO

NO

NO

NO

NO

TD
NO

NO

TDI
NO

TMAX MAX(THAM+TDTE+THAM+TD)
ABS THTD TEHD

YES NO NO

TMAXI MAX(THAMI+TDITEI+THAM1+TDi)
ABS THTDi TEHDI

YES NO NO

NO

NO

PIPNG LOAD COMBINATIONS

THE FOLLOWING LOAD COMBINATIONS DO NOT INCLUDE LINE
OPERATING LOAD (OL). IF OL IS APPLICABLE, OL SHALL BE
EVALUATED AND COMBINED WITH OTHER PRIMARY LOADS. IN

.



USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
PRINTED 20041222

. OMMENT
COMMENT
COMMENT
COMMENT
COMMENT.:--'
CASE
COMMENT
COMMENT
COMMENT
COMMENT
COMBINE
CASE
MAXIMUM
PRINT
COMMENT
COMMENT
COMMENT
COMMENT
CASE
COMMENT
COMMENT
COMMENT
COMMENT
COMBINE
PRINT

EASE
RXIMUM

RINT
COMMENT
CASE
COMBINE
COMMENT
CASE
MAXIMUM
PRINT
COMMENT
END LOADS

.COMMENT
RESTART
RESTORE
SAVE
END RESTRI
/*EOR

CALC. NO. C-31
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COMBINATIONS WHERE DYNAMIC LOADS ARE PRESENT, OL MAY
BE SRSS'ED WITH DYNAMIC LOADS. THE COMBINATIONS ARE
GIVEN IN TECHNICAL INSTRUCTION NO. PSE-TI-002.

A2A A2A = TMAX+OBED

A FACTOR OF EC/EH =1.0282 IS APPLIED TO TMAX PER
NC-3672.6 Ec=27.9E6 T=70 & Eh=27.136E6 T=366, CARBON STEEL

TMAX ABS 1.0282 OBED ABS
A-2 MAX.(TMAX+MXEGD, 2 X OBED)
ABS A2A OBED 2.0

NO NO NO NO .

L.C. A-2 USES MAX OF OBED/SSED,THUS A-3 IS ENVELOPED BY A-2

A3A A3A = TMAX1+MXEOD
* *t** ***** **** * ***********$*t$****$tt* t** *** *t~*tt** * *
A FACTOR OF EC/EH = 1.0282 IS APPLIED TO TMAX1 PER
NC-3672.6 Ec=27.9E6 T=70 & Eh=27.136E6 T=366, CARBON STEEL

TMAX1ABS 1.0282 MXEGDABS
NO NO NO NO

A-3 MAX.(TMAXI+MXEQD, 2 X MXEOD)
ABS ASA MXEQD 2.0

NO NO NO NO

A4A
TE2T ABS MXEODABS

A-4
ABS . A4A MXEQD 2.0

NO NO NO NO

LMOD2
LMOD3
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USER(NUi34WC,XNUTECX)
CHARGE! F3395JT *311*XPS080503.
ROUTE(OUTPUT,DEF,DC=PR,FID=CJM40 !ID)
SETTL,*.
SETJSL,*.
REWINDOUTPUT.

* RESTART, INPUT, AND OUTPUT+DAYFILE ARE SAVED *
* IN THE FOLLOWING TAPE, IN THAT ORDER. *

COPYBR ! INPUT,SYSIN.
REWINDSYSIN.
GET, APPL I C/UN=LIBRARY.
BEGIN ,PISTARR,APPLIC,LEVEL=351,NOTES=N,TSAVE=2O1DW.
/*EOR
TITLE HPCI TURBINE EXHAUST (P201)NORMAL LOADS MODEL.
COMMENT THIS MODEL REFLECT AS BUILT CHANGE PER BECHTEL CALC NO.
COMMENT C31-60 INCLUDING LATEST SUPPORT/VALVE DWG'S LINE INDEX.
COMMENT ******* ***** *************
COMMENT FILE: C31DWT
COMMENT ******** *** * * ***** *** ** ******
COMMENT AS BULT CHANGES WITH ALL SNUBBER REMAIN
COMMENT **** **********************
ID CLIENT = PUBLIC SERVICE ELECTRIC'AND GAS COMPANY

PROJECT NAME = HOPE CREEK SNUBBER REDUCTION
ObD PROJECT NUMBER = XPS-08
ID FILE NUMBER = PSE005.1016
ID CALCULATION NO = C-31
ID RUN NO
ID PREPARED BY = C. J. MEHTA
ID CHECKED BY A. S. HERLEKAR
COMMENT b*******6*******6*****$***6******** *b*** *6 ****b
COMMENT PISTAR GEOMETRY DEFINITION INPUT GROUP
COMMENT b*****6**********b***$*b**** $$*$t*****$**
COMMENT
GEOMETRY HPCI TURBINE EXHAUST (006-HBB-24" 20")(014-HBB-16")
START IlCAP 120.0 750.0 -682.0 70.0 386.4 Y
COMMENT * * ** ********* *** * ********
COMMENT REF. DWG. l-P-FD-01 REV. 19 & PDM DWG. 51
COMMENT *******************************$*******************
CLASS 2
DESIGN IlCAP155 366.0 155.0
DESIGN 160 210 366.0 175.0
COMMENT 6****t***b*****$*$***$$*$$$$*b ***** * *********$
COMMENT PIPING AND SUPPORT DEFINITION INPUT GROUP
COMMENT b***$$b**6******6************$** ******b****** b
PIPE IlCAPI2SPAO.0 15.21 -15.21 11 I
ADD WEIGHTIlCAP 105.0 105.0 105.0
SIF IlCAP 2.0
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OMMENT
1'IPE
PIPE
PIPE
SIF
PIPE
PIPE
STIFFNESS
MATRIX
MATRIX
PIPE
PIPE
PIPE
PIPE
PIPE
STIFFNESS
PIPE
RESTRAINT
RESTRAINT
RESTRAINT
RESTRAINT
RESTRAINT
RESTRAINT
SIF
PIPE
PIPE

IFFNESS
PIPE
PIPE
PIPE
PIPE
PIPE
PIPE
PIPE
STIFFNESS
PIPE
RESTRAINT
RESTRAINT
RESTRAINT
RESTRAINT
RESTRAINT
RESTRAINT
SIF
PIPE
PIPE
PIPE
PIPE
PIPE
ELBOW
SIF
PIPE

END CAP WEIGHT(FROM TUBE TURNS CATALOG)
I2SPAIZSPP
I3SPAr4SPP
I4SPAI5SUF
ISSUP
ISSUP I5EIP
I5EA IISAF
I ISAPII1SA'~
1
1

h0.0
10.0
D0. 0

15.21
15.21
8.485

1.9
i 2.093 -9.485

1 .395 -5.657
> 0.1744 -0.7071
Kil 1.OE8 K22
K44 1.OE3 KS55

I1SA2 I2SA
I2SA I3SA
I3SA I4SA
I4SA ISSA
I5SA I6SAP
I6SAP16SA2
I6SA2I7SAN
I7SANTRAN
I7SANTRAN
I7SANTRAN
I7SANROT t
I7SANROT
I7SANROT
I7SAN
I5SUP I5EB
ISEB II1SP
IlSBPIISB2
I1SB2 IS2
I2SB 13SB
I3SB I4SB
I4SB I5SB
I5SB I6SB
I6SB r7SB
I7SB I8SBP
I8sBPI8SB2
I8SB2 I 9SBN

1.395
3.122
3.122
3.663
1.395
0.1774
11.134

.9808
-. 1379
.1379
0.9808
-.1379
.1379

2.1
-6.62
-4.41
-0.5515
-4.41
-13.53
-11.18
-11.18
-14.02
-11.58
-4.41
-0.5515
-3.59

-5.657
-12.657
-12.657
-14.849
-5.657
-0.7071
-4.596
0.0
-0.707
-0.707
0.0
-0.707
-0.707

-15.21
-15.21
-8.485

-8.22
-5.48
-0.685
1. OE8
1.OE3
-5.48
-12.27
-12.27
-14.39
-5.48
-0.685
-4.45
.1951
.6935
-. 6935
0. 1951
.6935
-0 .6935

-5.31
-3.54
-0.442
-3.54
-10.86
-8.97
-8.97
-11.25
-9.29
-3.54
-0.442
-2.87
0.0
0.707
-0.707
0.0
0.707
-0.707

DCOSINE
K33 1.OE8
K66 1.OE2

DCOSINE

SPRING
SPRING
SPRING
SPRING
SPRING
SPRING

DCOSINE

DCOSINE

SPRING
SPRING
SPRING
SPRING
SPRING
SPRING

li
12
10

1

1

16 1
13 I

1

1.3 1
14 1
14 1
15 1
1.3 1

1

13 1
1.OE8

1. OE8
l.OE8O
l.OE10
1.OE10
l.OEiO

16 1
13 1

1
13 1
14 1
14 1
14 1
14 1
15 1
13 1

1
13 1
l.OE8
1.OE8
1.OE8
1.OE10
1.OE10
1.OE10

-8.49
-5.66
-0.7071
-5.66
-17.35
-14.33
-14.33
-17.97
-14.85
-5.66
-0.7071
-4.60
0.0
-0.707
-0.707
0.0
-0.707
-0.707

6.72
15.21
15.21
15.21
43.58

I9SBNTRAN 1.0
I9SBNTRAN 0.0
I9SBNTRAN 0.0
I9SBNROT 1.0
I9SBNROT 0.0
I9SBNROT 0.0
I9SBN
I5SUPI6 0.0
I6 I7 0.0
17 Is 0.0
I8 I9WATO.0
I9WATI10 0.0
110 INNOZ36.0
INNOZ P201
INNOZP201 0.0

2.1
-6.72
-15.21
-15.21
-15.21
-43.58

-28.5

10
10
10
10
17
17

I
1
1
L
1
1

0.0 17 1
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OMMENT *************t** ***** * * ** ******
'1OMMENT P201 STIFFNESSES ARE FOR STIFNNED TORUS

COMMENT ** ******* * **** *****�******$**
RESTRAINT P201 TRAN 1.0 0.0 0.0 SPRING 31.60E6
RESTRAINT,.P201 TRAN 0.0 -0.9848 -0.1736 SPRING.'""5;1i20E6
RESTRAINT P201 TRAN 0.0 0.1736 -0.9848 SPRING 1.470E6
RESTRAINT P201 ROT 1.0 0.0 0.0 SPRING 15.70E6
RESTRAINT P201 ROT 0.0 -0.9848 -0.1736 SPRING 15.66E6
RESTRAINT P201 ROT 0.0 0.1736 -0.9848 SPRING 2.970E6
PIPE P201 EXNOZO.O 0.0 -46.5 17 1
SIF EXNOZ P201 1.9
SIF P201 2.1
ELBOW EXNOZ1O 36.0 1 1
PIPE 10 12 -55.50 0.69 0.0 1 , 1
PIPE 12 15- -55.50 0.69 0.0 1 1
ELBOW 15 20 36.0 1 1
REDUCER 20 25 0.0 56.00 0.0 2 1
PIPE 25 26BR 0.0 33.375 0.0 3 1
COMMENT ***** ******************** ****************
COMMENT 26BR IS 3" BRANCH LINE CONT. ON 1-P-BC-06 (P-204)
COMMENT * ** ****************** **t*********s*$*****
PIPE 26BR 27BR 0.0 20.25 0.0 3 1
PIPE 27BR H19 0.0 12 0.0 3 1
COMMENT ***********************t**********
COMMENT 27BR IS 3" WELD CAP.
COMMENT **********************************U*************************

F 27BR 3.6O F 26BR 3.6
HANGER HI9 4940.0 SPRING 1800.0
SIF HI9 2.0
PIPE H19 30 0.0 43.5. 0.0 3 1
ELBOW 3 -35 30.0 3 1
PIPE 35 HIS -33.00 0.29975 0.0 3 1
COMMENT ******** *** ** ** ******* ********
COMMENT SNUBBER NO. 1-P-FD-006-H1S AT NODE H1iS
COMMENT SNUBBER IS REMAIN
COMMENT ****************t ** ** * ***** ***
RESTRAINT HIS 0.0 1.0 0.0 SPRING 2.59E5
PIPE H18 H17 -5.1875 0.048 0.0 3 1
RESTRAINT H17 0.0 0.0 1.0 SPRING 1.320E6
COMMENT 500LBS IS BEING APPLIED AS THE CONCENTRATED WEIGHT.
COMMENT FOR THE PSA 35 SNUBBERS AND CLAMPS.REF PSA CATALOG.
ADD WEIGHTH1S 500.0 500.0 500.0
PIPE H17 40 -3.8125 0.055 0.0 3 1
SIF 40 1.9
VALVE 40 45 -13.999 0.127 0.0 4 1
VALVE 45 VBCG 0.0 16.4 0.0 4 1
ADD WEIGHTVBCG 2640.0 2640.0 2640.0
VALVE VBCG H22 0.0 34.35 0.0 5 1
COMMENT **********************************t$*******
COMMENT SNUBBER NO. 1-P-006-H22 AT NODE H22 (WAS 4SCGS)
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ANGENT
&LBOW

COMMENT
COMMENT
COMMENT

-PIPE
SIF
COMMENT

85 TIP 30.00 0.0 0.0
85 90 30.0 3 1

IT IS ASSUMED THAT THE BELLOWS ARE NEXT TO THE WALL
AND THE WALL IS APPROX 50 IN. FROM ELBOW WELD
90 95BELO .O -0.9 -80.0 3 1
958EL 2.0

RESTRAINT 95BELTRAN 0.0
RESTRAINT 95BELTRAN 0.0
RESTRAINT 95BELTRAN 1.0
RESTRAINT 95BELROT 0.0
RESTRAINT 95BELROT 0.0
RESTRAINT 95BELROT 1.0
ADD WEIGHT95BEL . -135.0

0.0
1.0
0.0
0.0
1.0

-1.0
0.0
0.0
-1.0
0.0

SPRING
SPRING
SPRING
SPRING
SPRING
SPRING

3.O.0
1825.0
1825.0
6.67E4
6.67E4
6..67E4. _ -

PIPE
HANGER
PIPE
SIF
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
PIPE
COMMENT. MMENT
IdMMENT
COMMENT
SNUBBER
PIPE
SIF
COMMENT
COMMENT
COMMENT
PIPE
PIPE
PIPE
SIF
RESTRAINT
SIF
PIPE
COMMENT
COMMENT
COMMENT
COMMENT
SNUBBER
PIPE
RESTRAINT
PIPE
ELBOW

95BELH8
H8
H8 91

0.0

0.0

0.0 0.0
135.0 135.0
-0.5 -50.0

2860.0
-0.233 -21.00

3 1
SPRING 1200.0

3 1
91 1.0

tt~~tt$$ttt*$*** ********** *$ *******t* * * $$* **$* *t *
CONNECTION PT/N056A IS AT NODE 91

1" DIA LINE 006-HBB-1" (PTNO56E) AT NODE 92

91 H7 0.0 0.05 -3.5 3 1

SNUBBER NO. 1-P-FD-006-H27 AT NODE H7
SNUBBER IS DELETED

H7 1.0 0.0 0.0 SPRING 0.00000
H7 92 0.0 0.094 -8.5 3 1
92 1.0

1" DIA LINE

92 lOOT 0.0 -0.503 -36.00 3 1
lOOT 105 0.0 -0.819 -66.875 3 1
105 H6 0.0 -0.819 -66.875 3 1
lOOT 2.95
H6 0.0 0.0 1.0 SPRING 1.402E6
H6 2.0
H6 H5A 0.0 -0.082 -18.25 Z 1

SNUBBER NO. I-P-FD-006-HO5 AT NODE H5A.
SNUBBER IS DELETED

H5A 1.0 0.0 0.0 SPRING 0.00000
H5A H4A 0.0 -0.122 -10.750 3 1
H4A 0.0 1.0 0.0 SPRING 6.160E5
H4A 110 0.0 -0.408 -36.00 3 1
110 115 30.0 3 1
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-OMMENT SNUBBER IS REMAIN
_WOMMENT * * ***** ****************************

RESTRAINT H22 0.0 0.0 1.0 SPRING 8.700E4
ADD WEIGHTH22 150.0 150.0 150.0
VALVE H22 45CGOO.0 14.25 . 0.0 5 1
ADD WEIGHT45CSO 3fo.0 310.0 310.0
VALVE 45 50 -13.999 0.127 0.0 4 1
SIF 50 1.9
PIPE 50 H14 -3.25 0.030 0.0 3 1
PIPE H14 H15 -5.0 0.020 0.0 3 1
COMMENT *$************* ******************** .
COMMENT SNUBBER NO. 1-P-FD-006-Hi5 AT NODE Hi5.
COMMENT SNUBBER IS REMAIN
COMMENT ********** ******* *** ************************
RESTRAINT H1S 0.0 1.0 10. 0 SPRING 4.950E5
RESTRAINT H14 0.0 0.0 1.0 SPRING 3.491E6
ADD WEIGHTH15 500.0 500.0 500.0
COMMENT *t*********** ***************************
COMMENT 1" DIA LINE I-P-FD-211 G NODE 54BR
COMMENT ** ************************************** $
PIPE H1S 54BR -3.25 0.03O 0.0 3 1
PIPE 54BR 55 -3.0 0.027 3 1
VALVE 55 60 -38.498 0.350 0.0 6 1
SIF 55 1.9
SIF 54BR 1.0
PIPE 60 H13 -6.625 0.060 0.0 3 1

TRAINT
F LPE
ELBOW
PIPE
RESTRA I NT
PIPE
RESTRA rNT
PIPE
PIPE
COMMENT
COMMENT
COMMENT
COMMENT
SNUBBER
PIPE
COMMENT
COMMENT
COMMENT
COMMENT
SNUBBER
PIPE
PIPE
ELBOW
TANGENT

60 1.9
H13 0.0 1.0 0.0 SPRING 4.8E5
H13 65 -35.375 0.322 0.0 3 1
65 70 30.0 3 1
70 H11 0.0 -40.0 0.0 3 1
Hil -0.7844 0.0 -0.6202 SPRING 1.750E6
Hil H12 0.0 -16.5 0.0 . I1
H12 0.4524 0.0 -0.8918 SPRING 3.066E6
H12 75 0.0 -51.0 0.0 3 1
75 H1O 0.0 -483.5 0.0 3 1

SNUBBER NO 1-P-006-HiO AT NODE H10.
SNUBBER IS DELETED

H1o 1.0 0.0 0.0 SPRING 0.00000
H10 H9 0.0 -14.82 0.0 3 1

SNUBBER NO 1-P-FD-006-H09 AT NODE H9
SNUBBER IS DELETED

H9 0.2801 0.0 -0.96 SPRING 0.0000
H9 78 0.0 -54.0 0.0 3 1
78 80 0.0 -54.0 0.0 3 1
60 85 30.0 3 1
TIP 85 30.00 0.0 0.0
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q IPE 115 120 55.750 -0.57S 0.0 3 1
IPE 120 H3A 82.00 -0.891 0.0 3 1

COMMENT ********** *********** ************
COMMENT SNUBBER NO 1-P-FD-006-H03 AT NODE H3A.
COMMENT SNUBBER IS DELETED
tOMMENT ****�**** * ********* *********
SNUBBER H3A 0.0767 0.0 -0.9965 SPRING 0.000000
PIPE H3A 125T 18.25 -0.156 0.0 3 1
PIPE 125T H2A 30.00 -0.312 0.0 3 1
COMMENT * ** *** ********** * ****** **
COMMENT SNUBBER NO 1-P-FD-006-HO2 AT NODE H2A.
COMMENT SNUBBER IS DELETED
COMMENT **************************** ****t ****
SNUBBER H2A 0.0 1.0 0.0 SPRING 0.00000
PIPE -H2A HIA 6.0. -0.063 0.0 3 1
HANGER HIA 2158.0 SPRING 900.0
PIPE HIA 130 36.00 -0.375 0.0 3 1
ELBOW 130 135 30.0 3 1
PIPE 135 140T 0.0 -77.313 0.0 3 1
PIPE 140T 145CPO.0 -21.0 0.0 3 1
COMMENT ****** ********** ** ******************
COMMENT SMALL BRANCHES 1IN AND 2IN CLOSE TO NODE i45CP.
COMMENT THESE ARE SBP 1-P-FD-20i, 207, 208 & 234
COMMENT SIF FOR BUTT WELD AT NODE 145CP
COMMENT ****** ** *** * * ***$ * **** **************** tS
SIF 145CP 1.8

WEIGHT145CP 79.0 79.0 79.0
WEMENT ttt$S *$ttt$$*t tttt tt*$ttttt **t
COMMENT END OF MODEL.007.HBB-1,"AT 4" BLIND FLANGE.
COMMENT **tc****************$ $*******************$***$*
PIPE 140T HPTUBO.0 0.0 20.75 9 1
SIF 140T 2.95
COMMENT HPCI TURBINE
ADD WEIGHTHPTUB 306.0 306.0 306.0
RESTRAINT HPTUBTRAN 1.0 0.0 0.0 SPRING 1.0E8
RESTRAINT HPTUBTRAN 0.0 1.0 0.0 SPRING 1.0E8
RESTRAINT HFTUBTRAN 0.0 0.0 1.0 SPRING l.OE8
RESTRAINT HPTUBROT 1.0 0.0 0.0 SPRING l.OE12
RESTRAINT HPTUBROT 0.0 1.0 0.0 SPRING 1.OE12
RESTRAINT HPTUBROT 0.0 0.0 1.0 SPRING 1.OE12
SIF HPTUB 2.10
PIPE 125T 155 0.0 0.0 -17.125 8 I
SIF 125T 2.95
ADD WEIGHT155 112.0 112.0 112.0
SIF 155 1.9
COMMENT ********* **** **** **************
COMMENT 1-P-FD-014-HBB-16" BR LINE
COMMENT *****$ ************* ****** * **** * ********
PIPE lOOT 160 0.0 14.0 0.0 7 1
SIF 160 1.90
SIF 165 1.90
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9 PE 160 162 0.0 5.00 0.0 7 1
IPE 162 163 0.0 11.0 0.0 7 1

COMMENT ***** *** ********2********************** **
COMMENT 1" VENT TO TORUS COMPARTMENT (SEP I-P-FD-204)
COMMENT *
SIF 143 1.0
PIPE 163 165 0.0 7.0625 0.0 7 1
ADD WEIGHTi6O 2S2.0 282.0 282.0
ADD WEIGHT165 282.0 282.0 282.0
PIPE
ELBOW
PIPE
COMMENT
COMMENT
COMMENT
COMMENT
RESTRAINT
SIF
PIPE
RESTRAINT
RESTRAINT
SIF
PIPE
COMMENT
COMMENT
2MMENT
MENT .

&STRAINT
RESTRAINT
RESTRAINT
RESTRAINT
RESTRAINT
RESTRAINT

165 170 0.0 34.0 0.0 7 1
170 175 24.0 7 1
175 H2B 0.0 0.353 34.0 7 1

SNUBBER NO i-P-FD-014-H02 AT NODE H2B.
SNUBBER IS REMAIN"(PAIR)*

H2B 0.0 0.0 1.0 SPRING 2.530E5
H2B 2.0
H2B HIB 0.0 0.145 13.999 7 1
HIS 1.0 0.0 0.0 SPRING 3.41E6
HI1 0.0 1.0 0.0 SPRING 3.41E6
HI1 2.0
HIB 1SOBLO.0 0.501 48.330 7 1

IT IS ASSUMED THAT THE BELLOWS ARE ABOUT 4FT FROM
THE SUPPORT H-01 ON 16IN LINE.

180BLTRAN
180BLTRAN
18OBLTRAN
IeOBLROT
180BLROT
180BLROT

SIF 180BL
ADD WEIGHT1SOBL
PIPE
PIPE
RESTRAINT
PIPE
ELBOW
PIPE
PIPE
PIPE
PIPE
RESTRAINT
RESTRAINT
PIPE
COMMENT
COMMENT
COMMENT
COMMENT

ISOBLIS5
185 H3B
H3P
H3B 190
190 195
195 200
200 205
206 H5B
H5B H4B
H5B
H4B
H4B 210
END OF MC

0.0
0.0
1.0
0.0
0.0
1.0

130.C
0.0
0.0
0.0
0.0
24.0
0.0
0.0
0.0
0.0
-0 .5 :
0.624
0.0

0.0
1.0
0.0
0.0
1.0
0.0

1.0
0.0
0.0
1.0
0.0
0.0

2.0
130.0
0.501
0.501
1.0
0.37

±30.0
48.330
48.330
0.0
35.99B

SPRING
SPRING
SPRING
SPRING
SPRING
SPRING

260.0
1250.0
1250.0
5.13E4
5.13E4
5.13E4

II

.70.208 0.0
46.208 0.0
46.208 0.0
5.50 0.0

210 0.0 -0.8535
54 0.0 -0.7795

51.500 0.0
SEE DWG. 1-P-FD-Ol REV.19

7 1
7 1
7PRING 8.34E5
7 1
7 1
7 1
7 1
7 1
7 1

SPRING 3.85E5
SPRING 5.16E5

7 1
3DEL.

. HYDROSTATIC LOAD ON INTERNAL SUBMERGED PIPING
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. DD
ADD
ADD
ADD

'.7ADD

ADD
ADD
ADD
ADD

WEIGHTIlCAP
WEIGHTI2SPA
WEIGHTI3SPA
WEIGHTI4SPA
WEIGHTISSUP
WEIGHTI6
WEIGHTI7
WEIGHTIS
WEIGHTI9WAT

173.5
346.9
346.9
270.0
199.0
250.0
346.9
346.9
173Z.5

123.0
245.0
245.0
191.0
199.00
177.0
245.0
245.0
123.0

123.0
245.0
245.0
191.0
199.10 -'
177.0
245.0
245.0
123.0

COMMENT
COMMENT
COMMENT
COMMENT

HYDRO LOAD FOR STRUT IS BEING ADDED EQUALLY IN
ALL THREE DIRECTIONS BECAUSE IT IS SMALL.(CONSERVATIVE)

ADD WEIGHTIlSAP
ADD WEIGHTI2SA:
ADD WEIGHTI3SA
ADD WEIGHTI4SA
ADD WEIGHTI5SA
ADD WEIGHTI6SAP
ADD WEIGHTI7SAN
COMMENT STRUT
ADD WEIGHTIISBP
ADD WEIGHTI2SB
ADD WEIGHTI3SB
ADD WEIGHTI4SB
*DD WEIGHTI5SB

DWEIGHTI6SB
OUD WEIGHTI75B
ADD WEIGHTISSBP
ADD WEIGHTI9SBN

25.9
41.9
57.9
76.7
60.7
23.5
10.5

TWO
25.9
52.6
72.5
65.6
73.9
88.9
60.7
23.5
10.5

25.9
41.9
57.9
76.7
60.7
23.5
10.5

2 5.9
52.6
72.5
65.6
73.9
88.9
60.7
23.5
10.5

25.9
41.9
57.9
76.7
60.7
23.5
10.5

25.9
52.6
72.5
65.6
73.9
88.9
60.7
23.5
10.5

COMMENT
COMMENT
COMMENT
COMMENT
PROPERTY
PROPERTY
PROPERTY
PROPERTY
PROPERTY
PROPERTY
PROPERTY
RROPERTY
PROPERTY
PROPERTY
PROPERTY
PROPERTY
PROPERTY
PROPERTY
PROPERTY
PROPERTY
PROPERTY

PROPERTY AND MATERIAL DEFINITION

2.

3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

22. 0

20.75
6.70
20.75

18.0

24.0

0.375

0.75
0.750
0.75

0.375

0.50

1.218

24.OSCH20 WATER
8.1 24X2ORED WATER

20.OSCH20 WATER
00.000 V006BODY WATER
0.0 V006 OP
46.75 V004 WATER

16.0SCH3O WATER
10.OSCH40 WATER

5.88 WATER
24.OSCH8o WATER

10.417 WATER
24.OSCH40 WATER
10.0SCH100
10.OSCH160
12.OSCH140

0.0 WTLESS
24.OSCH8O WATER

1.*36
1. 12
0.80
1.36

1.60
1.48
1.36
1.36

24.0
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a)TERIAL
OND GEOM
COMMENT
LOADING
COMMENT
CASE
DEAD LOAD
END LOADS
COMMENT
EVALUATE
COMMENT
COMMENT
COMMENT
CODE
.-COMMENT
COMMENT
COMMENT

1

D

CARBON

L-,o.I _', - . .,

DEAD WEIGHT HYDRO TESTWT

LEVELS A EVALUATION

CLASS 2 DESIGN 77ED S77

L.C. A-1 IS EON. 8 BELOW

EQUATION S DWT
COMMENT ** * * *** **** *** ** ******** *$************
COMMENT FOR HYDRO TEST DESIGN PRESSURE =1.25 X P (=155)=194. **
COMMENT FOR HYDRD TEST DESIGN PRESSURE =1.25 X P (=175)=219. t
COMMENT *** ********* ** * * * * *******$ ******
PEAK PRES IlCAP 155 194.0
PEAK PRES 160 210 219.0
ALLOWABLE 1 15000. 15000.
COMMENT ***********************************t CODE

4TART
SAVE 201DW
END RESTRT
/*EOR

0
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*JMP3.
USER(NU134WC,XNUTECX)
CHARGEIFZ395JT,*311*XPS080501.
ROUTE(OUTPUT,DEFDC=PRFID=CJM40,ID)
SETTLA'. r

SETJSL,*.
REWINDOUTPUT.

t*t* *********** ****** **t*$** * ** *$t***t****** **
* RESTART, INPUT, AND OUTPUT+DAYFILE ARE SAVED *
* IN THE FOLLOWING TAPE, IN THAT ORDER. *

COPYBR, INPUTSYSIN.
REWINDSYSIN.
GETAPPLIC/UN=LIBRARY.
BEGINPISTARR,APPLIC,LEVEL=351,NOTES=N,TSAVE=20±R,
PTAPE, ROUTE=NESO1.
GOTOt1.
EXIT.
1,REWINDTAPE14,TAPE16.
TRS(LFN=TAPEOP=WD=PEL=$P20i RPDISK$5SYM=P201RP,CT=PU)
COPYBF,TAPE14,TAPE.
COPYBF,TAPE16,TAPE.
* ****** * ******** ** ******** *** **$tt~t* **** ** *$t*$
* ATTACH PISTAR MODEL IMMEDIATELY BELOW "/EOR", *E-t FOLLOWED BY LOAD MODULE-1 *

* * ******** *tt*t*t*tt** *** ****$ * ttt*** ***** ** **** *
/*EOR
TITLE HPCI TURBINE EXHAUST (P201) RUPTURE OF PRESSUR
COMMENT THIS MODEL REFLECT AS BUILT CHANGE PER BECHTEL
COMMENT C31-60 INCLUDING LATEST SUPPORT/VALVE DWG'S
COMMENT **************** **************
COMMENT *********t******************** ********
COMMENT **** ******** *************
COMMENT * FILE NAME : C31RUP
COMMENT *********** * * **** ***************
ID CLIENT = PUBLIC SERVICE ELECTRIC AND G
ID PROJECT NAME = HOPE CREEK SNUBBER REDUCTION
ID PROJECT NUMBER = XPS-08
ID FILE NUMBER = PSE005.1016
ID CALCULATION NO = C-31
ID RUN NO
ID PREPARED BY = C. J. MEHTA
ID CHECKED BY = A. S. HERLEKAR
COMMENT ********6*********6********6**
COMMENT PISTAR GEOMETRY DEFINITION INPUT GR
COMMENT * * 6********* *6********6***
COMMENT
GEOMETRY HPCI TURBINE EXHAUST (006-HBB-24",20")(014-HBB
START IlCAP 120.0 750.0 -682.0 70.0
COMMENT ****fl*********************t************

; 1.k .^ ... . '

E RELIEF DISK
CALC NO.
LINE INDEX.

*r
t** **$** ****

AS COMPANY

**t**6**S**$*t**b
OUP
t*t*****$****$*6

-16"1)
386.4 Y
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. OMMENT
COMMENT
CLASS 2
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REF. DWG. l-P-FD-01 REV. 19 & PDM DWG. 51
*t*t* $* ***** ** ***** ** ***** tt*ttttt$*******tt***ttt*

DESIGN IlCAP155 366.0
DESIGN 160 210 366.0
COMMENT b**** * ***:
COMMENT PIPINt
COMMENT b,****b****
PIPE IlCAPI2SPAO.0
ADD WEIGHTIlCAP 105.0
SIF IlCAP
COMMENT END CAP WE:
PIPE I2SPAI3SPAO.0
PIPE IPSPAI4SPAO.0
PIPE I4SPAI5SPAO.0PIPE I4SPAISSUPO.O
SIF I5SUP
PIPE I5SUP I5EA 2.09:
PIPE ISEA IlSAP 1.39'
STIFFNESS I$SAPIISA2 0.i7j
MATRIX 1 Ku I
MATRIX I K44 '
PIPE IISA2 I2SA 1.39'
PIPE 12SA 13SA 3.12:
PIPE I3SA 14SA 3.12:
PIPE I4SA I5SA 3.66:
iIPE ISSA I6SAP 1.39,

WTIFFNESS I6SAPI6SA2 0.i7;
PIPE I6SA2I7SAN 1.134
RESTRAINT I7SANTRAN .9808
RESTRAINT I7SANTRAN -. iZ 7 C
RESTRAINT I7SANTRAN .1379
RESTRAINT I7SANROT 0.980E
RESTRAINT I7SANROT -. 137(
RESTRAINT I7SANROT .1379
SIF I7SAN
PIPE I5SUP I5EB -6.6:
PIPE 15EB IlSBP -4.41
STIFFNESS IlSBPIISB2 -0.5!
PIPE IISB2 I2SB -4.41
PIPE I2SB I3SB -13.!
PIPE 13SB I4SB -11.J
PIPE I4SB I5SSB -11.:
PIPE I556 I6SB -14.(
PIPE 16SB I7SB -11.!
PIPE 17SB I8SBP -4.4J
STIFFNESS I6SBPI8SB2 -0.5'
PIPE I8SB219SBN -3.5S
RESTRAINT I9SBNTRAN 1.0
RESTRAINT I9SBNTRAN 0.0
RESTRAINT I9SBNTRAN 0.0
RESTRAINT I9SBNROT 1.0

155.0
--175.0Y

3 AND SUPPORT DEFINITION INPUT GROUP

15 .21
105.0

2.0
IGHT(FROM TUBE

15.21
15.21
8.485

1.9

-15.21
105.0

11 1

TURNS CATALOG)
-15.21
-15.21.
-8.485

11 1
12 1
10 1

3

44
L .OEI
1.0OE
5
2

3

74

q

3

2.1

P

515
L
S3
LB
18

58

515

-8.485
-5.657
-0.7071
3 K22
3 1%55
-5.657
-12.657
-12.657
-14.849
-5.657
-0. 7071
-4.596
0.0
-0.707
-0.707
0.0
-0.707
-0.707

-8.49
-5.66
-0.7071
-5.66
-17.35
-14.33
-14. S3
-17.97
-14.85
-5.66
-0.7071
-4.60
0.0
-0.707
-0.707
0.0

-8.22
-5.48
-0.685
1. OE8
1. OE3
-5.48
-12.27
-12.27
-14.39
-5.48
-0 .685
-4.45
.1951
.6935
-. 6935
0. i951
.6935
-0 .6935

-5.31
-3.54
-0.442
-3.54
-1O.86
-8.97
-e8.97
-11.25
-9.29
-3.54
-0.442
-2.87
0.0
0.707
-0.707
0.0

16
13

DCOS INE
K33 1.0E8
K66 1. OE2

13
14
14
15
13

1
1

1

1
1
1
1.
i

IDCOSINE

SPRING
SPRING
SPRING
SPRING
SPRING
SPRING

DCOSINE

DCOSINE

SPRING
SPRING
SPRING
SPRING

1:3 1
1.028
1.0E8
1. OE8
1.OE10
1.OE10
1.OE10

16
13

13
14
14
14
14
15
i3

I
1

1
I
1
1
1
1
1
1

1
13 1

1. OE8
1. OE8
1.OE8
1.OE10
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*OESTRAINT I9SBNROT 0.0 -0.707 0.707 SPRING l.OE10
RESTRAINT I9SBNROT 0.0 -0.707 -0.707 SPRING l.OE10
SIF I9SBN 2.1
PIPE I5SUPI6 0.0 6.72 -6.72 10 1
PIPE' I6 I7 0.0 15.21 -15.21 10 1

PIPE I7 Is 0.0 15.21 -15.21 10 1
PIPE is I9WATO.0 15.21 -15.21 10 1
PIPE I9WATIIO 0.0 43.58 -43.58 17 1
ELBOW 110 INNOZ36.0 17 1
SIF INNOZ P201 1.9
PIPE INNOZP201 0.0 0.0 -28.5 17 1
RESTRAINT P201 TRAN 1.0 0.0 0.0 SPRING 31.60E6
RESTRAINT P201 TRAN 0.0 -0.9848 -0.1736 SPRING 5.120E6
RESTRAINT P201 TRAN 0.0 0.1736 -0.9648 SPRING 1.470E6
RESTRAINT P20i ROT 1.0 0.0 0.0 SPRING 15.70E6
RESTRAINT P201 ROT 0.0 -0.9848 -0.1736 SPRING 15.66E6
RESTRAINT P201 ROT 0.0 0.1736 -0.9848 SPRING 2.970E6
PIPE P201 EXNOZO.0 0.0 -46.5 17 1
SIF EXNOZ P201 1.9
SIF P201 2.1
ELBOW EXNOZ10 36.0 I 1
PIPE 10 12 -55.50 0.69 0.0 1 1
PIPE 12 15 -55.50 0.69 0.0 1 1
ELBOW 15 20 36.0 1 1
REDUCER 20 25 0.0 56.00 0.0 2 1

* IPE 25 26BR 0.0 33.375 0.0 3 1
SOMMENT *****************t****************************************
COMMENT 26BR IS 3" BRANCH LINE CONT. ON 1-P-BC-06 (P-204)
COMMENT * * * ******** * ********* *******
PIPE 26BR 27BR 0.0 20.25 0.0 3 1
PIPE 27BR H19 0.0 12 0.0 3 1
COMMENT *******************************************************
COMMENT 27BR IS 3" WELD CAP.
COMMENT ************************** *********************
SIF 27BR 3.6
SIF 26BR 3.6
HANGER H19 4940.0 SPRING 1800.0
SIF H19 2.0
PIPE H19 30 0.0 43.5 0.0 3 1
ELBOW 30 35 30.0 3 1
PIPE 35 -HI -33.00 0.29975 0.0 3 1
COMMENT ****************************************************
COMMENT SNUBBER NO. 1-P-FD-006-H18 AT NODE HIS
COMMENT ******************$******************************************
SNUBBER His 0.0 1.0 0.0 SPRING 2.59E5
PIPE HIS H17 -5.1875 0.048 0.0 3 1
RESTRAINT H17 0.0 0.0 1.0 SPRING 1.320E6
COMMENT 500LBS IS BEING APPLIED AS THE CONCENTRATED WEIGHT.
COMMENT FOR THE PSA 35 SNUBBERS AND CLAMPS.REF PSA CATALOG.
ADD WEIGHTHI8 500.0 500.0 500.0
PIPE H17 40 -3.8125 0.055 0.0 3 1

.D
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* IF 40 1.9
VALVE 40 45 -13.999 0.127 0.0 4 1
VALVE 45 VBCG 0.0 16.4 0.0 4 1
ADD WEIGHTVBCG 2640.0 2640.0 2640.0
VALVE VBCG'-H22 0.0 34.35 0.0 5 '1
COMMENT ***** ************************t********
COMMENT SNUBBER NO. 1-P-006-H22 AT NODE H22 (WAS 45CGS)
COMMENT ************** ****** ****** *****************
SNUBBER H22 0.0 0.0 1.0 SPRING 8.700E4
ADD WEIGHTH22 150.0 150.0 150.0
VALVE H22 45CGOO.0 14.25 0.0 5 1
ADD WEIGHT45CGO 310.0 310.0 310.0
VALVE
SIF
PIPE
PIPE
COMMENT
COMMENT
COMMENT
SNUBBER
RESTRAINT

45 50 -13.999 0.127 0.0 4 1
50 H4.9.
50 H14 -3.25 0.030 0.0 3 1
H14 Hi5 -5.0 0.020 0.0 3 1
t* **t*** ** ***** **** **** ** ****** t*$*tt*t*t* ******~~~
SNUBBER NO. 1-P-FD-006-H15 AT NODE H15.

H15 0.0 1.0 0.0 SPRING 4.950E5
H14 0.0 0.0 1.0 SPRING 3.491E6

ADD WEIGHTH15 500.0 500.0 500.0
COMMENT
COMMENT
COMMENT
-|IPE

O IPE
VALVE
SIF
SIF
PIPE
SIF
RESTRAINT
PIPE
ELBOW
PIPE
RESTRA I NT
PIPE
RESTRAINT
PIPE
PIPE
COMMENT
COMMENT
COMMENT
SNUBBER
PIPE
COMMENT
COMMENT
COMMENT
SNUBBER
PIPE

1" DIA LINE 1-P-FD-211 @ NODE 54BR

H15 54BR -3.25 0.030 0.0 3 1
54BR 55 -3.0 0.027 3 1
55 60 -38.498 0.350 0.0 6 1
55 1.9
54BR 1.0
60 H1-3 -6.625 0.060 0.0 3 1
60 1.9
H13
H13
65
70
Hll
Hil
H12
H12
75

0.0
65 -35.375
70 30.0
HI1 0.0

-0.7844
H12 0.0

0.4524
75 0.0
H1O 0.0

1.0
0.322

-40.0
0.0
-16.5
0.0
-51.0
-48.5

0.0
0.0

0.0
-0.6202
0.0
-0.8918
0.0
0.0

SPRING 4.8E5
3 1
3 1
3 1

SPRING 1.750E6
3 1

SPRING 3.066E6
3 1
3 1

SNUBBER NO 1-P-006-H10 AT NODE H10.

H-110 1.0 0.0 0.0 SPRING 0.00000
H1i H9 0.0 -14.82 0.0 3 1

SNUBBER NO l-P-FD-006-H09 AT NODE H9

H9 0.2801 0.0 -0.96 SPRING 0.0000
H9 78 0.O -54.0 0.0 3 1
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* IPE
ELBOW
TANGENT
TANGENT
ELBOW
COMMENT
COMMENT
COMMENT
PIPE
SIF
COMMENT
RESTRAINT
RESTRAINT
RESTRAINT
RESTRAINT
RESTRAINT
RESTRAINT
ADD WEIGHI
PIPE
HANGER
PIPE
SIF
COMMENT
COMMENT
COMMENT. OMMENT
OOMMENT
PIPE
COMMENT
COMMENT
COMMENT
SNUBBER
PIPE
SIF
COMMENT
COMMENT
COMMENT
PIPE
PIPE
PIPE
SIF
RESTRAINT
SIF
PIPE
COMMENT
COMMENT
COMMENT
SNUBBER
PIPE
RESTRAINT
PIPE

78 80
80 85
TIP 85
85 TIP
85 90

IT IS ASSI
AND THE W;
90 95BEL
95BEL

95BELTRAN
95BELTRAN
95BELTRAN
95BELROT
95BELROT
95BELROT
95BEL
95BELH8
H8
H8 91

0.0 -54.0 0.0 3 l
30.0 3 1
30.00 0.0 0.0
30.00 0.0 0.0
30.0 - 1

JMED THAT THE BELLOWS ARE NEXT TO THE WALL
)LL IS APPROX 50 IN. FROM ELBOW WELD
.0.0 -0.9 -80.0 3 1

2.0

0.0
0.0
1.0 -

0.0
0.0
1.0
135.0
0.0

0.0 -1 .0
1.0 0.0
0.0 -, 0.0 ,.
0.0 -1 .0
1.0 0.0
0.0 0.0
135.0 135.0
-0.5 -50.0

2860.0
-0.233 -21.00

SPRING
SPRING
SPRING
SPRING
SPRING
SPRING

310.0
1825.0
1825.0
6.67E4
6.67E4
6. 67E4

3 1
SPRING 1200.0

3 10.0
91 1.0

CONNECTION PT/NO56A IS AT NODE 91

1" DIA LINE 006-HBB-1" (PTNO56E) AT.NODE 92

91 H7 0.0 0.05 -3.5 3 1

SNUBBER NO. I-P-FD-006-H07 AT NODE H7

H7 1.0 0.0 0.0 SPRING 0.00000
H7 92 0.0 0.094 -8.5 3 1
92 1.0

1" DIA LINE

92 lOOT 0.0 -0.503 -36.00 3 1
lOOT 105 0.0 -0.819 -66.875 3 1
105 H6 0.0 -0.819 -66.875 3 1
lOOT 2.95
H6 0.0 0.0 1.0 SPRING 1.402E6
H6 2.0
H6 H5A 0.0 -0.082 -18.25 3 1

SNUBBER NO. I-P-FD-006-HO5 AT NODE H5A.

HSA 1.0 0.0 0.0 SPRING 0.00000
H5A H4A 0.0 -0.122 -10.750 3 1
H4A 0.0 1.0 0.0 SPRING 6.160E5
H4A 110 0.0 -0.408 -36.00 3 1
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*LBOW
PIPE
PIPE
COMMENT
COMMENT
COMMENT
SNUBBER
PIPE
PIPE
COMMENT
COMMENT
COMMENT
SNUBBER
PIPE
HANGER
PIPE
ELBOW
PIPE
PIPE
COMMENT
COMMENT
COMMENT

. COMMENT
COMMENT
SIF
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110 115 30.0 3 1
115 120 55.750 -0.578 0.0 3 1
120 H3A 82.00 -0.891 0.0 3 1

SNUBBER NO 1-P-FD-006-H03 AT NODE-H3A.;

H3A 0.0767 0.0 -0.9965 SPRING 0.000000
H3A 125T 18.25 -0.156 0.0 3 1
125T H2A 30.00 -0.312 0.0 3 1

SNUBBER NO l-P-FD-006-H02 AT NODE H2A.

H2A 0.0 1.0 0.0 SPRING 0.00000
H2A HIA 6.0 -0.063 0.0 3 1
HiA 2158.0 SPRING 900.0
HIA 130 36.00 -0.375 0.0 3 1
130 135 30.0 3 1
135 140T 0.0 -77.313 0.0 3 1
140T 145CPO.0 -21.0 0.0 3 1

SMALL BRANCHES IIN AND 2IN CLOSE TO NODE 145CP.
THESE ARE SEP 1-P-FD-201, 207. 208 & 234
SIF FOR BUTT WELD AT NODE 145CP

145CP 1.8
* DD WEIGHT145CP 79.0 79.0 79.0

0 OMMENT ********:** *$** ****** ********* ****
COMMENT END OF MODEL.007.HBB-1,"AT 4" BLIND FLANGE.
COMMENT *******1************************t **************
PIPE 140T HPTUBO.0 0.0 20.75 9 1
SIF 140T 2.95
COMMENT HPCI TURBINE
ADD WEIGHTHPTUB 306.0 306.0 306.0
RESTRAINT
RESTRAINT
RESTRAINT
RESTRAINT
RESTRAINT
RESTRAINT
SIF
PIPE
SIF

HPTUBTRAN 1.0
HPTUBTRAN 0.0
HPTUBTRAN 0.0
HPTUBROT 1.0
HPTUBROT 0.0
HPTUBROT 0.0
HPTUB
125T 155 0.0
125T

0.0
1.0
0.0
0.0
1.0
0.0

0.0
0.0
1.0
0.0
0.0
1.0

SPRING
SPRING
SPRING
SPRING
SPRING
SPRING

1. OES
1. OEe
i.0OE8
1.0EL2
i.0Ei2
1.0Ei2

2.10
0.0 -17.125 8 1

2.95
ADD WEIGHT155 112.0 112.0 112.0
SIF 155 1.9
COMMENT *************************** ******************
COMMENT I-P-FD-014-HBB-16` BR LINE
COMMENT ************************************************
PIPE 100T 160 0.0 14.0 0.0 7 1
SIF 160 1.90
SIF 165 1.90
PIPE 160 162 0.0 5.00 0.0 7 1
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IPE 162 163 0.0 11.0 0.0 7 1
COMMENT **** ** *******$*** ** ** *****
COMMENT 1" VENT TO TORUS COMPARTMENT (SEP 1-P-FD-204)
COMMENT **** ** ** * ** * * **** ********t*******
SIF 163 ;
PIPE 163 165 0.0 7.0625 0.0 7 1
ADD WEIGHT16O 282.0 282.0 282.0
ADD WEIGHT165 282.0 282.0 282.0
PIPE
ELBOW
PIPE
COMMENT
COMMENT
COMMENT
SNUBBER
SIF
PIPE
RESTRAINT
RESTRAINT
SIF
PIPE
COMMENT
.COMMENT
COMMENT
COMMENT

165 170 0.0 34.0 0.0 7 1
170 175 24.0 7 1
175 H2B 0.0 0.353 34.0 7 1

SNUBBER NO l-P-FD-014-H02 AT NODE H2B.

H2B 0.0 0.0 - 1.0 SPRING 2.530E5
H2B 2.0
H2B HIB 0.0 0.145 13.999 7 1
HlB 1.0 0.0 0.0 SPRING 3.41E6
HIB 0.0 1.0 0.0 SPRING 3.41E6
HIB 2.0
HIB 180BLO.0 0.501 48.330 7 1
** $** $ *$* * *** *** ****** *t$$$ *st*~*t** ** ****t~~
IT IS ASSUMED THAT THE BELLOWS ARE ABOUT 4FT FROM
THE SUPPORT H-O1 ON 16IN LINE.

' ESTRAINT 180BLTRAN
IFESTRAINT 180BLTRAN

RESTRAINT 18OBLTRAN
RESTRAINT 180BLROT
RESTRAINT 180BLROT
RESTRAINT 180BLROT
SIF 180BL
ADD WEIGHT1eoBL
PIPE 180BL185
PIPE 185 H3B
RESTRAINT H3B
PIPE H3B 190
ELBOW 190 195
PIPE 195 200
PIPE 200 205
PIPE 205 H5B
PIPE H5B H4B
RESTRAINT H5B
RESTRAINT H4B
PIPE H4B 210
COMMENT END OF MO]
COMMENT
COMMENT HYDROS1
COMMENT
ADD WEIGHTICAP
ADD WEIGHTI2SPA

0.0
0.0
1.0
0.0
0.0
1.0

0.0
1.0
0.0
0.0
1.0
0.0

1.0
0.0
0.0
1.0
0.0
0.0

SPRING
SPRING
SPRING
SPRING
SPRING
SPRING

260.0
1250.0
1250.0
5.13E4
5.13E4
5.13E4

130. C
0.0
0.0
0.0
0.0
24.0
0.0
0.0
0.0
0.0
-0.52
0.626
0.0

DEL.

2.0
130.0
0.501
0.501
1.0
0.37

130.0
48.330
42.330
0.0
35.998

70.208 0.0
46.208 0.0
46.208 0.0
5.50 0.0

Z10 0.0 -0.8535
S4 0.0 -0.7795

51.500 0.0
SEE DWG. l-P-FD-01 REV.l'

7 1
7 1

SPRING 8.34E5
7 1
7 1
7 1
7 1
7 1
7 1

SPRING 3.85E5
SPRING 5.16E5

7 1
q

rATIC LOAD ON.INTERNAL SUBMERGED PIPING

173.5 123.0 123.0
346.9 245.0 245.0
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. DD WEIGHTI3SPA 346.9 245.0 245.0
ADD WEIGHTI4SPA 270.0 191.0 191.0
ADD WEIGHTI5SUP 199.0 199.00 199.00
ADD WEIGHTI6 250.0 177.0 177.0
ADD WEIGHTI7 346.9 '245.0 245.0
ADD WEIGHTI8 346.9 245.0 245.0
ADD WEIGHTI9WAT 173.5 123.0 123.0
COMMENT ********** *******t************ ************
COMMENT HYDRO LOAD FOR STRUT IS BEING ADDED EQUALLY IN
COMMENT ALL THREE DIRECTIONS BECAUSE IT IS SMALL.(CONSERVATIVE)
COMMENT * *** **$****** ***************************
ADD WEIGHTI1SAP 25.9 25.9 25.9
ADD WEIGHTI2SA 41.9 41.9 41.9
ADD WEIGHTI3SA 57.9 57.9 57.9
ADD WEIGHTI4SA 76.7 76.7 76.7 -

ADD WEIGHTI5SA 60.7 60.7 60.7
ADD WEIGHTI6SAP 23.5 23.5 23.5
ADD WEIGHTI7SAN 10.5 10.5 10.5
COMMENT STRUT TWO
ADD WEIGHTI1SBP 25.9 25.9 25.9
ADD WEIGHTI2SB 52.6 52.6 52.6
ADD WEIGHTI3SB 72.5 72.5 72.5
ADD.WEIGHTI4SB 65.6 65.6 65.6
ADD WEIGHTI5SB 73.9 73.9 73.9
ADD WEIGHTI6SB 88.9 88.9 88.9

|DD WEIGHTI7SB 60.7 60.7 60.7
WDD WEIGHTIBSBP 23.5 23.5 23.5
ADD WEIGHTI9SBN 10.5 10.5 10.5
COMMENT
COMMENT ***** ********tb********~******b*********b
COMMENT PROPERTY AND MATERIAL DEFINITION
COMMENT 6****b****6*********6*********6*********b*********6*********o
PROPERTY 1 24.OSCH20 STEAM 1.60
PROPERTY 2 22.0 0.375 8.1 24X20RED STEAM 1.48
PROPERTY - 20.OSCH20 STEAM 1.36
PROPERTY 4 20.75 0.75- 00.000 V006BODY STEAM 1.36
PROPERTY 5 6.70 0.750 0.0 V006 OP
PROPERTY 6 20.75 0.75' 46.75 V004 STEAM 1.36
PROPERTY 7 16.OSCH30 STEAM 1.12
PROPERTY 8 10.OSCH40 STEAM 0.80
PROPERTY 9 18.0 0.375 5.88 STEAM 1.36
PROPERTY 10 24.0SCH80 WATER
PROPERTY 11 24.0 0.50 10.417 WATER
PROPERTY 12 24.OSCH40 WATER
PROPERTY 13 10.OSCHlOC
PROPERTY 14 10.OSCH160
PROPERTY 15 12.0SCH140
PROPERTY 16 24.0 1.218 0.0 WTLESS
PROPERTY 17 24.0SCH80 STEAM
MATERIAL 1 CARBON
END GEOM
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. OMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
LOADING
COMMENT
COMMENT
CASE
DEAD LOAD
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENTe OMMENT

OOMMENT
COMMENT
COMMENT
CASE
INTEGRATE
TIME-STEP
F-FUNCTION
F-FUNCTION
F-FUNCTION
AMPLITUDE
AMPLITUDE
AMPLITUDE
AMPLITUDE
AMPLITUDE
AMPLITUDE
NODES
NODES
NODES
NODES
NODES
NODES
PRINT
END LOADS
COMMENT
EVALUATE

* LOAD AND CODE EVALUATION MODULE *

*, SNUBBER REMAIN' : 006-HiS,H22,H15-
* 014-HO2, *

* SNUBBER CHANGE TO STRUT : NONE *

* SNUBBER DELETED : 006-H1O,H07,H05,H03,H02 *
H09

**** MODULE** **$***** $ ** ****** * **

LOAD MODULE

I

II

DW DEAD WEIGHT

DYNAMIC ANALYSIS FOR THE HPCI STEAM EXHAUST LINE DUE TO THE
40 MSEC RUPTURE OF THE PRESSURE RELIEF DISK
REF: BECHTEL CALO REPORT NO. S/10855/D-034, REV-1 NUTECH
PSE005.0024.06

*************** t*$ *$tt$**** ********** ****ttt t *$$* **$t
HPCI TURBINE EXHAUST (P201) RUPTURE OF PRESSURE RELIEF DISK

RUPD1 DYNAMIC TIME HISTORY

I
I
I

162
HIB
H4B
1
1
2
2

3
3

1.727915
300
Y-TRAN
Z-TRAN
Y-TRAN

0.0 0.0
0.0 0.04i
0.0 0.00(
18551.0 0.044
0.0 0.00O
33250.0 .0.30(

16.08E-05
0.001 I
1 -1.0
2 -1.0
Zs -1.0

5756.0
4

0.0
0.0

3 C0.0

FOR AMPLITUDE-i AT FG-PSE/D003
FOR AMPLITUDE-2 AT SUP-014-HOI
FOR AMPLITUDE-3 AT SUP-014-H04
0.004 5756.0 0.04

0.004
0.055
0.015

18551.0 0.015

33250.0 0.055

IlSAP I4SAI6SAPI7SANIISBP
26BR 27BR 30 35 H18
H13 65 70 Hil H12
H7 92 lOOT H6 H5A

HPTUB 162 165 170 175
21045CGO P201

I6SBISSBPI9SBNINNOZEXNOZ 10
H17 45 H22 H14 H15 54BR
HI0 H9 80 85 9O95BEL
H4A 110 115 H3A 125T H2A
H2B HIBIBOBL H3B 190 195

15
55
HB

HIA
H5B

20
60
91

140T
H4B
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.0 MMENT
COMMENT
COMMENT
COMMENT.
COMMENT
CODE
EQUATION
PEAK PRES
ALLOW4ABLE
END CODE
COMMENT
RESTART
SAVE
END RESTRI
/*EOR-.

DISK RUPTURE LOAD CONSIDERED FOR THE FAULTED CONDITION
IN ACCORDANCE WITH THE APPROPRIATE LOAD COMBINATIONS
GIVEN IN DESIGN SPECIFICATION 10855-M-68(O)

CLASS 2 LEVELD 77ED S77
9 DW RUPDI
IlCAP 210 185.0
1 15000. 15000.

201R

i.
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*OmP3.
USER(NU134WCXNUTECX)
CHARGEF3395JT,*311*XPS080501.
ROUTE(OUTPUT,DEF,DC=PR,FID=CJM40,ID)
SETTL:* r. .- ,

SETJSL,*.
REWIND! OUTPUT.

* RESTART! INPUT, AND OUTPUT+DAYFILE ARE SAVED $
* IN THE FOLLOWING TAPE, IN THAT ORDER. *

TRSOP=RVSN=A03114,LFN=RTAPE.
COPYBF,RTAPE,RESTART.
COPYBFRTAPETAPE9.
COPYBFRTAPE,TAPE31.
COPYBF,RTAPEITAPE51.
COPYBFRTAPETAPE52.
UNLOAD.RTAPE.
REWIND,RESTARTTAPE9.
REWINDTAPE31.
REWINDTAPE51,TAPE52.
COPYBR,INPUT,SYSIN.
REWIND,SYSIN.
GET,APPLIC/UN=LIBRARY.

d IN)PISTARRAPPLICLEVEL=351,NOTES=NTSAVE=20IMKl,
APEROUTE=NESOI.

* ATTACH PISTAR MODEL IMMEDIATELY BELOW "/EOR", *

/*EOR.
TITLE
ID
ID
ID
ID
ID
ID
ID
ID
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
LOADING
COMMENT
COMMENT
CASE

.

HOPE CREEK TAP SYSTEM: HPCI TURBINE EXHAUST P-201
CLIENT= PUBLIC SERVICE ELECTRIC & GAS COMPANY
PROJECT NAME= HOPE CREEK TAP SNUBBER REDUCTION
PROJECT NUMBER= XPS-0800
JOB NUMBER= XPS-08
FILE NUMBER= PSE005.1016
CALCULATION NUMBER= C-31
PREPARED BY= C. J. MEHTA
CHECKED BY= A. S. HERLEKAR

* LOAD MODULE - 4 *
_______________________________________________________

INPUT FILE : C31EVL

B-2 LOAD CASE B-2
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CALC. NO. C-3:
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. BINE
COMMENT
CASE
MAXIMUM
COMMENT
CASE
COMBINE
COMMENT
CASE
COMBINE
COMMENT
COMMENT
COMMENT
CASE
COMBINE
CASE
COMBINE
COMMENT
CASE
MAXIMUM
COMMENT
CASE .
COMBINE
COMMENT
COMMENT
STi M ENT
WE

COMBINE
COMMENT
CASE
COMBINE
COMMENT
CASE
MAXIMUM
COMMENT
CASE
COMBINE
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
CASE
COMBINE
PRINT
COMMENT
CASE
COMBINE
PRINT
COMMENT

.

GABIBABS 0.73 DAB ABS

B-MAX MAXIMUM LEVEL-B
ABS OBEI B-2

C2 LOAD CASE LEVEL C & D
QABI ABS 0.73 GAB ABS

C-1 LOAD CASE C-1
C2 RSS MXEQIRSS

C-2 IS ENVELOPED BY C-i

C3A CHUGI+CHUG
CHUGIABS CHUG ABS
C-3 LOAD CASE C-3
C3A RSS C2 RSS

C-MAX MAIXIMUM LEVEL-C
ABS C-1 C-3

D-i LOAD CASE D-1
C3A RSS C-1 RSS

D-2 IS ENVELOPED BY D-1

D3A COI + CO
COI ABS CO ABS

D-3 LOAD CASE D-3
D3A RSS OBEI RSS

D-MAX MAIXIMUM LEVEL-D
ABS D-1 D-3

DWS DW + OL
DW ABS OL ABS

* FLANGE LOAD COMBINATION MODUAL t

OB ID OBE I +OBED
OBEI ABS OBED ABS

YES . NO YES NO

SSID SSEI + SSED
SSEI ABS I SSED ABS

YES NO NO NO
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* SE
MAXIMUM
PRINT
COMMENT
CASE
MAXIMUM
PRINT
COMMENT
CASE
MAXIMUM
PRINT
COMMENT
CASE
COMBINE
PRINT
COMMENT
CASE
COMBINE
PRINT
COMMENT
CASE
MAXIMUM
PRINT
COMMENT
CASE

MBINE
S INT
COMMENT
CASE
COMBINE
PRINT
COMMENT
CASE
COMBINE
PRINT
COMMENT
COMMENT
END LOADS
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
EVALUATE
CODE
COMMENT
COMMENT
COMMENT
EQUATION
EQUATION

0

MXEQ MAX SSID & OBID
ABS SSID OBID

YES NO YES NO

SLAi -;--NAX TMAX TMAXI TE2T
ABS TMAX TMAXI TE2T

YES NO YES NO

SLBI
ABS

MAX B-2
B-2
YES

& OBID
OBID
NO YES NO

SLD1 SRSS OF C2, C3A, MXEQ
C2 RSS C3A RSS MXEQ RSS

YES NO YES 'NO

SLD2 SRSS OF D3A & OBEID
D3A RSS OBID RSS

YES NO YES NO

SLD3
ABS SLDI SLD2

YES NO YES NO

SLA SLAI+DWS
SLAi ABS DWS ABS

YES NO YES NO
========================================================

SLB SLBI+SLA
SLB1 ABS SLA ABS

YES NO YES NO

SLD SLD1+SLA
SLD3 ABS SLA ABS

YES NO YES NO

IN THE FOLLOWING CODE EVALUATION SEGMENTS, USE
AS MANY "ALLOWABLE".CARDS AS THERE ARE "MATERIAL"
CARDS IN THE MODEL. ALSO VERIFY AND INCLUDE THE
CORRESPONDING SH AND SC VALUES

CLASS 2 DESIGN 77ED S77

LOAD CASE DWS = DW + OL

C DWS
9 DWS B-MAX
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*OUATION
EQUATION
PEAK PRES
ALLOWABLE
COMMENT
COMMENT
CODE
EQUATION
EQUATION
PEAK PRES
ALLOWABLE
COMMENT
CODE
EQUATION
EQUATION
ALLOWABLE
COMMENT
COMMENT
CODE
EQUATION
PEAK PRES
ALLOWABLE
COMMENT
COMMENT
CODE'QUAT ION

40EAKI PRES
ALLOWABLE
END CODE
COMMENT
RESTART
RESTORE
SAVE

10

I1(
Il
1

10
11
I1[

1011
II

DWS
CAP 210

A-2

185. 0
15000. 15000.

CLASS 2 DESIGN 77ED S77

DWS
"AP 210 185.0

15000. 15000.

CLASS 2 DESIGN
A-4

77ED S77

DWS A-4
15000.15000.

CLASS 2 LEVELC 77ED S77
9 DWS C-MAX
IlCAP 210 185.0
1 15000. 15000.

CLASS 2 LEVELD 77ED S77
9 DWS D-MAX
IICAP 210 185.0
1 15000. 15000.

20:
LOt

1MK
1D4

END RESTRT
/*EOR
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TITLE PIPING CODE
COMPLIANCE DOCUMENTATION
SYSTEM P-2q,,HANGM GJMM

-

O PSEG _ .

OfUGINATOR
DATE

VW or CM
DATE

PM &

-M)l
AwFa�l

CALCULATION I
CONTINUATION SHEET

HOPE CREEK GENERATING STATION - UNIT I

FINAL STRESS HANGER GUIDANCE

Reactor Building
. ....

p

Attached herewith is the hanger guidance for the following Isometrics:

STARTUP CALCULATION GUIDANCE ISSUE ISOMETRIC/REVISION REASON
SYSTEM, NUMBER NUMBER NUMBERS* FO REVISION

EE.A 1-P-pt-c'I SNUBBER

BZA C- 31 -HG Rev. REDUCTION

N.TF

1.

2.

3.

4.

5.

6.

7.

a.

*Revision number to be assigned later.

Unear footage of this calculation_ _ _

Number of hangers . (SNB 6 RAD 1 l ANC - SPD .. J.

Hanger guidance accounts for hanger minimum design load as applicable
perS.G.Bulletin24 Yes 0 NoU

Essential Safety related caic. Yes No 0
Small Bore Piping Included: Yes 03 Na U
Hanger Load Changes: Yes N Di 0
Calculated load may be used It minimum design load results in hardware impact.

For torus attached piping: X - North, Y - Up, Z - East. 0AWMAHr _2

NO. . 0 / /zi,

I



USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
PRINTED 20041222

TMTLE PIPING CODE ID NO. c-3/ *G SHEET
COMPLIANCE DOCUMN:TATION ENCE

0 PSIG O F0 2
DATE o C7_____ _ --

CALCULATIONA . _ =_, _.___Ir_
coNTINUATION SHEEIT ____A _____

V. OS,. _-x I I

HANGER GUIDANCE:

I) Support Loads and Maximum Displacements to be used for
evaluation of the pipe supports on system P-201 are
contained in OPTSUPT RUNID No. 5iLPrTsgj dated oc o7-eg
(Attachment A).

2) Dead weight loads and normal operating displacements are
obtained from OPTSUPT RUNID No.,tixPTaxgc, dated cvoO7-88
(Attachment B). For this run, Level-B load is DwFrieaci- on
and Level-3B displacements are maximum normal operating
values. Loads from Level-3B are purely thermal normal
operating loads.

5) RUp-UREA oF eR-$s'Ugr- XELIEF DtSK LcA.Os AUD-
DlIpShALcE E!tT5 (5ZQ vL-D) Az. OcBTAUwtA4 F~om OP-tLjpr
Rut4? D t. ° eUPT M1VT C, DA-MD o'-o7-8 8 (AI-TACIAnEJT.C)

4 FOR EeRWIct LWVML-D P1A 1r' U r' OF FATLTE L LkACIS

FRC, l ATTACAH m A 'R C A.ea ro ea UsePJ

FoR £xuppor-x E87VAw4 ATI O t

ATTAC4ENT X.

FA LC.- O_ o_ 143_

=2.NO c' 017I /-o



---- -- -- --

SER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
RINTED 20041222

-T ,,7TLE P rP ING CODE l-D NO. C- 3-/_.,EC
COMPLIANCE DocouNTAT.ON 3SHEE

- SYST'EGM GU ID REFE~ENCE NONEZ

lRIOFNATOR -....

DATE -o -_

CALCULATION DA.T ________

CONTINUATION SHEET_____I____ -- ____

ATTACHMENTS

A. OPTSUPT RUNID 5LPT ZTrs L t r dated OCD-07- 8&
-

B. OPTSUPT RUNID '5uPTJry1v , dated O& -O7-88-

C. opreUPT RutED Su PT M4VlC . dATEE ° -°7- -88
.

PACHL 2 . 2.

CAL NO. C -O 3I /71 0

...



USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
PRINTED 20041222

4
TITLE PIPIN CODE ID NO. HEE

COMPLIANCE DOCUMENTATION NOEE

SYSTEM4 ( RAGER GUIDAN NONERENCE
OF0 V ORX3GNATOR-5

DA'TE Obo

CALCULATION VFR or CKI
CONTINUATION SHEET DATE___

ATTACHMENT A

.- I

OPTSUPT RUNID SUPTJSRL c1ArD oC. 7-88

( ES Pages)

ATlACHUM~ 2.
L--~-~OF143

VCAL. ND.&O(21/-'r



PREtr O H1PE CREWr SNUBBDER REDUCTION _ _ FILE NuMBERS
OWE ) PURLIC SERVICE ELECTRIC AND CAS COMPANY CALC. (C-3Ji PBEOS 5.
CLIEN.. PUBLIC SERVICE ELECTRIC AND GAS COMPANY COMP. ACOD

I N N U U TTT1t EEFEE CCCC H H I
N N U U T E C H H

I NNNU U T EEEEE C HH1IS" I
N NN U U T E C H HI

I N N UWUU T EEEEE CCCCH H I
t I
I .. I

I oo0 PPPPP TTTTT BSS8 U U PPPPP TTTTT
0 O P p T a U U P P T
a o PPPPP T 9SSBB U U PPPPP T I
I 0 P T s U UP T r

I WOOO P T Beggs UWUUA P T t

I REVISION 1. 0. I
I LEVEL FES-25-19BS

I OPTSVPT RUN: ID - SUPTJSRL TIME - 9: 3B:17.58 DATE - Al 7/198 t
I I
I CALCULATION PACKAME PILE NUMER - (C-31) POEoos. 1014 I

COMPUTER RUN FILE NuMnER a ACOD I
I I
I COtIPUTEN RUN OUTPUT FILE NAME - P2019 Mr. SI I

I I

I OPTPIPE TAPE St INPUT: I
I FILE NAME - P201SUP. TSi RPM ID - ACOD DATE - 58/04/0 I

I OPTPIPE TAPE 52 INPUT: I
I FILE NAME - P201BUP. TS2 RUN ID - ACOD DATE - 9/0/04 I
r
I FILE CONTAINING ADDITIONAL LOAD CASE DATA:
I FILE NAM -

I I

I PREPARED BY/DATE: _ _ ___ _ _
I C.J. ITA I

I CHECKED BY/DATE: _ __I /A S. HERLEKAR

I . I
I ..

I ~WTJ9RL 9: 3S: 17.5 4/M 7/1999 PACE I I

1~

o.u)

0

z

N -4

-4
0

C-)

z
G)

VI)

N U T E C H E N O I N E E R S

PIPP CNIPPrWT I nAn cr*tn -V2T7r v-n

r.1



N JrT E. C H E N C I N E E R

* PIPE 5lIPPORT LOAD COMB. SYSTEM tI * .

PRIHECt: HOPE CREEK SNUDiflfM PEDUCTION _ FILE NUMlltRS
OW'ER: PUBLIC SERVICE ELECTRIC AND GAS COMPANY CALC. .C 31l PSEO0! IOlh
CLI ENT. PUBLIC SERVICE Et.ECTRIC AND OAS COMPANY COMP. ACOD

I HPCI TURBINE EXHAUST (P2010)NORMAL LOAD! 1MDEL. I

6

I N1

t Ni

I CASE ID

I SSEDY
I OIL

ctfUGO

ITEl
I THAMA

t OAEI

I MXrOD

1 THAM
I *TIIAII2

I T111P

I THTDI
I T-MAX
I A2A
IA3A
IA4A
IU-i'
IC2
IC3A
IC-tIAX

I SUPI

JIMER OF POINTS -

J7MtER OF 9JPPORTS -

IMSER OF PIPES -

it1

61

106

NUMBER OF PIPE tlUNS -

NUHOER OF TEES a

NUMBER OF BEAMS -

1.
I
I
I
I
I
I

0

0

-v C

m

0

N) r

U)
-4

-4

C

U)

.IUMER OF LOAD CASES - 6?

LOAD CASE DESCRIPTION CASE ID

OSEDY
SSEDX
SSEDZ
GAD
CIUCF
TE
TE2
TD
GA112D
CHUGI
SSEI
Sr)ED
MXEGa
CO
THAIMI
TOt
TE2T
TEND
TENDI
TMAX I
A -2
A-3
A-4
B-ItAX
C-I
C-3
0-l

LOAD CA!E DESCRIPTION

tV 4
C3

PAGE 2 1r.JSR L 9: I8: I7. 59 6/ 7/198S

I



N u r Ef C H4 E N C I N E E R !;

PIPE 5UPPORT LOAD COn3 SYSTEM 1P:01

PfRO HOPE CREEK SNUDBER REDUCTION FILE NUMDERS --
OW*.R: PUPLIC SERVICE ELECTRIC AND OAS COMPANY CALC. (C-31) PSEO00. 0t16
CLIENT: PUOLIC SERVICE ELECTRIC AND CAB COMPANY COMP. ACOD

I I
I CASE ID LOAD CASE DESCRIPTION CASE ID LOAD CASE DESCRIPTION I

I D3A D-3 1
I D..MAX Dug

's

I

I

I

I

I

i

OD1D
MXEG
tB DI
SL D2
SI.A
SL D

681D
SLAI
6LDI
9LD3
SLB

ECHO OF COMBINATION PROCEDURE

CAStl)- SERVICE LEVEL B
CAS(2)- SERVICE LEVEL C
CASt3)- SERVICE LEVEL D
CAS(4)- SERVJCE LEVEL 3*0
CAS(I)- L.C.NO. A-i OL4VE
LID(DW)
LIDtOL)
ADS
ADD
CASt(I-L.C.NO. A-I OL-VE
LIDDWU)
LIDtOL)
ADS
SUB
CAS(l)- L.C.NO. 8-1 ORES *VE
LI(DWi)
LIDtOL)
ADS
ADD
LIDtWDEI)
ADD
CAS(I)- L.C. NO. D-l OBEI-VE
LID(DU)
LID OL)
ADS
SUn
LID(OOEI)
SUB
CAS(I)- L. C.NO. B-2 GADID+VE
LID(D0)
LID OL)
ADS
ADD
LID(GAPID)

SUPTJS"L 9: 39: 17.!

INPUT FILE SUPP201

9
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
f

.I
f
f
I
I
I
I
I
I
I
I
I
I
I
I
II

I
I
I
i
I
I
t

PAGE 3 1

0C:

otl

CQ O
r'Jl

19) U)

0 0
P,. Z

" r-

N)rr
"I

0

z
C:O

<

-4-4

c

z

G:,
0

z

0

C)
U,a

2, 9 51=

t
-4-

or

CI

9 6/ 7/1909
- -_ - _ _ _ _ _ _ _ _ _ -_- -- _-_-------



; W

N UT E C H E N C I N E El It s _l

PIPE SUPrPORT LOAD COMB. SYSTEM 1r;'01 V q
PRDJECI: IEPE CREEK SNUnDt.R REDUCTION FILE NUMBRDERS _
owwJfn PUBLIC SERVICE El.ECTRIC AND CAS COMPANY CALC. fC-31) PSE005 1016 C) X
Cl IENT: PUDLIC SERVICE ELECTRIC AND CAS COMPANY COMP. ACOv I

: t _ U)
I ECHO OF CONOINATION PROCFDURE INPUT FILE (CONT. I:,APP:10 I

I INP-0, 73 I
ILT

t ADD 0
t LIDtADI) I
I ADD
I CAStl)- L.C. NO. D-2 OADID-VE t <

LIDIDJW) t
t LlDiOL it -II
I ADS q <

SUO . Ii
LIDOADIlt) t)

I INPO. 73 1
t L T t;.a

I SUB I
I LID(OAD) r <
I sun t LI)
I CAS(l)-L.C.NO. 0-3 ODE+VE (W4 TE) I 0
t LIDIDW) I z
I LID(TE)
I ADD t (n
I LID(THA11) I -
I ADD I
I LID(TD) I-4
t ADD t C
I LID(OL) I I)
I ADS >
I ADD I z
I LID(OtEI) t
I ADD t
I LIOCDOED) 0
I ADD I
: CAS(I)-L.C.NO. 0-3 OBE+VE (14/1 TE) >

LID(DW) Z
t LID(THA") I m

ADD I U)
t LIDtTD)l I
I ADD t
: LIDIOL)

I ADSI
I ADD
I LlIDOtEI)

ADD
LIDODEDI I
ADD

I : CAS(I)-L.C.NO. 1l-3 OPE VE (W/ Dit ONLY)
q I LID(DIt)

S I LID(OL)

* SVPTJSRL 9:38:17.58 6/ 7/1999 PACE 4 :

->- -
t +

H Xf



JJ.U I I Eh I NCiNenn E EV)

PIPE SUPPORT LOAD COma. SYSTEM l:-PO --I V
PROJECT: HOPE CREEK SNDUBER REDUCTION ____._FILE tJUMDERS _ _;D
OWMER: PUBLIC SERVICE GLECTRIC AND GAS COMPANY CALC. *C-3I1 PSEOO3. 1016 U
CLIENT: PUBLIC SERVICE ELECTRIC AND CAB COMPANY ConP. ACCD ,

I 4 ~z
I ECHO OF COMBINATION PROCEDURE INPUT FILE (CONT.J !:UPP201 I C

I ADD IJ rN
LID(ODEI) I
ADD

I LID(ODED) * 0
I ADD ;

CASII)-L C.Nr. D-3 ODE -VE (W/ TE I<
' LIDtDU I
I LIDITE) Iv
I ADD
I LIOCTHANl) I _C
I ADD
I LIDtTD1 I G5
I ADD I
I LID(OL) I

ADS I
I SUB I<
I LID(ODEI) -)

SUBI LID(OB3ED) I Z
I stUB I
I CAS(I)-L C. NO. 1-3 ODE-VE (W.O TEI I WI
I LID(DI) '
I LID(THAM) I ->
I ADD I C
I LID1TD) I (A
I ADD
I LDOL) D
I ADS z
I Sun I
I LIDnODEt) 1
I VUB I3I
I LID(OBED) >
I SUB I Z
I CAS(I )-t C. tO. B-3 ODE-VE (UI DU ONLY I C)

LID(DUI) p
I LID(OL) (A
I ABS
I SUB
I LIOCODEZI
I SUn
I LIDODEDt
I SUn
I CAS(l)-L.C.NO. B-4 OADIB+VE (WI TE) I
: LIOCDW) I
I LID1TE) I
I 1 ADD I

° 7 I LID(THAM)
I ADD

I 58PTJSRL 9: 39: 17.58 6/ 7/1909 PACE 5 I

__- 5 - - ' ., . .*

-Ii1GI-I



* N tT F C H E N G I N E E R S r*

PIPE SUPPORT LOAD CUMD. SYSTEM 1201 **Il

PRIIIICT: HOPE CREEK SNUDJER REDUCTION FILE NtUMERS V)
OWNER: PUBLIC SERVICE ELECTRIC ANo CAS COMPANY CALC. (C-31) PSEOOS. loth A _
CLIENT: PUBLIC SERVICE ELECTRIC AND OAS COMIPANY COtP. ACOD 0

---------- _ _ __ _ _ _ _ _ _- - - - - - - - -> Z

* I -_ eI EC140ODF COMBINATION PROCEDt)RE INPUT FILE (COWT. I SUPP201

I LID(TDt ' r
t ADD I
I LID(OL) : Q
I ADS I
I ADD I
I LID(OADID) I <
I INP-O. 73 I rn

lILT I
ADD I<

I LID(OA8 I
I ADD Z
I CAS(11-LC.NO. D-4 OABID+VE (14O TE) I C)
I LlD(DII)
I LIOITHAI) ' rl
I ADD I<

LIDITD) I (A
I ADD I
I LID(OL) ' Z
I AADS I
I ADD I
: LID(OADID)
I INP-O 73 I >
I tLT I 4
I ADD I
I LIDOOAB) I
I ADD I >
I CAS(1)-LC.NO. 8-4 OADII+VE (t/ IU ONLY) I z
I LIDIDW) I
I LID(OL) I
I ADS I °
I ADD I:

: INP-O 73 Z
I ILT

I ADD I Dn
I LID(GAB8
I ADD I
I CAS(l)-L.C.NO. 8-4 OADID-VE (U/ TE) I
I LID(DUI I
: LIDlTE) I
I ADD
I LID(THAPII I

ADD
I LIDlYDI
n ADD
I LIDlOL)
I ADSIo sunAB

j .OPTJSRL 9:39:17.58 6/ 7/1919 PACE 6 I
7… _ _ ._ …



N U T E C H E N C I N E E R S

PIPE SUPPORT LOAD COMB. SYSTEM PF''O1

PRPILECT: HOPE CREEK SNUBBER REDUC1 ION _ _ FILE NUMBERS
OW4rR: PUBLIC SERVICE ELEClRIC AND GAS COMPANY CALC. fC-311 PSEOO5. 1016
CLIENT: PUBLIC SERVICE ELECTRIC AND GAS COMPANY COMP. ACOD
4 ....- …_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _. _ _ _ _ _ _ _ _

tI
I ECHO OF COM8INATION PROCEDURE INPUT FILE (CONW. I 6UPP.O2 t

t LLIDOADIBI 1
I INP-O. 73 I

1 SUB
I LIDOOAB)
I SUB
: CASII)-L C. NO. tl-4 GADID-VE 41/O TE) t
t LIDIDW)
t LIDITHAM) t
I ADD
I LID(TD) I
a ADD

LID(OL) I
I A0DS

: SU8B
a LID(BADIB) a
I INP-O. 73

i MLTI
I sun

i LID(OA8)
I SUn
I CA9tII-LC. NO. B-4 GADIB-VE fU/ DO ONLY) a
a LID(DI4) a
a LIDftIL)
a AlSa

I SUBI
I LIDIOADI18 1
I INP-O. 73 a
a "LT
I sun
: LID(OAB) I

SU8
: CASI2)-L.C.NO. C-l DYN4E a
I LIDIDW) I
a LlDIOL)
a ADS
I ADD
: LlID(MXEOI) a
I PW2
I LID(OABI) I
I INP-O. 73 a
I MLT
a LID(OAD) a

ADD
I PW2 a
I ADO
a SR a
I ADD

I SUJPTJSRL 9:38:17.59 6/ 7/1900 PAGE 7 1

~r 1 ,
O',

0

-m

0

z

C)

C*)

z

C)

m

C)

U' 4

%p0

4-
_____________ - __ -_____ -_ __ ___________

- & _ . . a a,



N U T E C 4 E 4 a I N E E Ri

PIPE SUPPORT LOAD COMBI SYSTEMt P8'01

PROJECT: lOPE CREEK SNUBBER REDUCTION _ FILENUtMBERS
OWNER: PUBLIC SERVICE ELECTRIC AND CAS COMPANY CALC. (C-31) PSEO5. 1016
CL IENT- PUBLIC SERVICE ELECTRIC AND CAS COMPANY COMP. ACOD

2 I
I ECHO OF COMBINATION PROCEDURE INPUT FILE (CONT. I SItPP21 t

I CASt2)-LC.Nt. C-I DYN-VE I
I LID(DIJI I
I LIDtOL)

ADS I
I SUD
I LID(MXEOI) I
I PW2
I LIDIGABI) I

INP-O. 73 1
I tLT
LIDIOA8). I
ADD
P142

2 ADD
I SOn
I SUR
I CAS(21-LC.NO. C-2 DYN+VE
t LIDIDW)
I LIDIOL) .
I AttS

ADD
I LIDIADII)
I INP-0. 73

: HLT I
I LIDIGAB)
I ADD
I PW2
I LID(CHUCI) I

LlDtCHUC) I
I ADD I
I PU2 1
I ADD
: SOR :
I ADD

CASIt2)-LC.NO. C-2 DYN-VE I
I LID(DU)

LIDOL)
2 ADS
2 SUII
I LID(OADI) I
: INP-O 73

: ILT I
LID(OAB)
ADD

I PW22
I LID(CHUOI)
t : LID(CHUC)
o ADD
2n 2
I Pr.JSRL 9: 38:17.59 6/ 7/1989 PACE 9

a %m * . k

m

0 0

P1~

P11

5z



-D C
N U I E C H EN I N C t R; ; U)

PIPG SUPPORT LOAD COMD. SYSTEM t';'OI *

P111ECT: HOPE CREEK SNUBtlER RFDUCTION FILE NUMBERS _ mOUNFR: PUtJLIC SERVICE ELECTRIC AND GAS COMPANY CALC. fC-311 PSE005 1016 t WCl.IENT: PUBLIC SERVICE ELEC7RIC AND GAS COMPANY COMP. ACOD O n

: ECHO OF COMBINATION PROCEDURE INPUT FILE (CONT. tSAIPP20t t t'J5
pU42

I ADD I
SOR
SUB 1 tt CAS(22-L. C. NO. C-3 DYN+VE (W4 TEl) I <I LIDtDW)

* LIDtTEI) I m; ADD I
t LIDITHAMI) I 9t ADD I -<t LID(TDI) I
t ADD C)t LIDtOL) I
I ADS I mI ADD I
I LID(OA11) <I INP-O 73 t ot 11LT t
t LID(OAD) I
I ADD t

: PU2 InUI LID(CltUGI) I
t LIDICHUC) I -I ADD t CI P142 I)
t ADD Dt SOR 

>ADD t
CASf2)-LC.NO. C-3 DYN-VE (W/ TEt) t

t LIDIDW) I CI LIDtTEI) I: ADD >I LIDITHAMtI ) zI ADD
I LID(TDI) t
t ADD t
I LIDIOL)
t ABS
t SUB
I LIDIOABI)
t INP-0. 73 t

tMLT
I LIDtOA8) t
I ADD t

tPU42 I..
LIDICHUCI)

o LIDICHUG)
ADD

I 1 UPTJSRL 9: 38:17.5 8 / 7/1900 PACE 9 1

0 2

U3



WW MLa- . I "6- 0
N U T E CH E N C t N E E R S

PIPh SUPPORT LOAD COMB. SYSTEM 1:01

PnflJFCT: HOPE CREEK SNUrBF1t REDUCTION _ _ FILE NUMDERS
OWhER: PUBLIC SERVICE ELECIRIC AND GAS COMPANY CALC. CC-3ti P5EOO1.t016
CIIENT: PUBLIC SERVICE ELEC7RIC ANDO AS COMPANY COMP. ACOD

I ECHO OF COMBINATION PROCEDURE INPUT FILE (CONT.) SUPP201
II

P142
I ADD I
I SOR
I SUB ' I
I CAS(2)-L C. NO. C-3 DYN+VE (UWI TE1) I
I LIDtDUI I
I LID(THAKI) t
I ADD I
I LID(TDI) I

ADD
I LIDIOLII ADDS

I ABS I
I ADD
I LID(ABI) I

INP-O. 73
I MLT I
I LIDIOAD)
I ADD
I PU2
I LIDICHUII)
I LID(CHUO) I
I ADD
I PU2
I ADD I

I S5R I
I ADD I

CAS(2)-L.C.NO. C-3 DYN-VE (U/O TEI) I
LID(DU) I

I LlD(THA1t)
ADD :

I LIDITDI)
ADD

I LID(OL)
I ABS
I SUB I
I LIDWOABI)
I INP-0.73

"ILT
I LIDOOAD) t

ADD
PW2
LID(CHUI)

I LID(CHU01
ADD

t PU2I
. -g ADD
2 I SOR

! SUPTJSRL 9: 39:17. 6/ 7/1988 PAGE 10

O00__ ________ ____ ................. _......____
ul .,,

3 V..

0 *_ * . _- 4 v C

Z~; m

I',
m

Ln,
C Zu

m

C)
rri

z

N -4

C)

0

z
C)

;a

<

rri

U)

z

C1

z
C)
r
Ln



N U T F C H E N C I N E E R :. V )

PIPE SUPPORT LOAD COMB1. SYSTEM P.'l *

PROJECT: HDPE CREEK SNBDDER REDUCTION FILE MBERU __m
OWER. PUBLIC SERVICE El.ECTRIC AND CAS COMPANY CALC. 'C-311I PSE0O5 1016 (n
CLIENT: PUOLIC SERVICE ELEClInC AND GAS COMPANY COMP. ACOD o o

: ECHO OF COMBINATION PROCFDURE INPUT FILE (CONT.) 8UPP201 1c

t CAS(2)-L C.NO. C-4 DYN+VE tU TEI) 2 t
I LID(DU)
I LIDITEIl 1 I
I ADD I
I LID(THAMI) 2
2 ADD <
I LID(TDI) I
I ADD ;
I LltOL) I
2 ADS -<
I ADD I Z
I LIDUIXEOI) *

I LID(IXEGD) 2
ADD tp

I PU2 1
I LIDIGADI) <
I INP-0. 73 I 5
I MLT I Z

LID(GAD) I
I ADD

PU2
I ADD D
I SOR > -

A DD I C
I CAS(21-L C.NO. C-4 DYN-VE (WI TEI) I ()
I LID(DW I
I LIDtTEI) z
I ADD I
I LID(THAMI) 2

ADD 0
I LIDTDI) II
I ADD I >
2 LID(OL) I Z
2 ADS I 0
t BUDB r

LID(MXEOI) I L)
I LID(MIXEGO) I
I ADD I
I PU2 I
I LIDlGADI)

INP.O. 73 2
I 11LT I
2 LID(GAD) I
I ADD
2 PU2 1
I ADD
I CSR I

I SlPTJSRL 9: 3B: 17.59 hX 7/190B PACE It I

-- - . .. . -* ..--- 4
-v * v -- - 41



- TECH~ 4- e NC N ERwN U T E C H E N C I1 N E EIR r

*PIPE 5PPORT LOAD COMD. SYSTEI 1;!.01

PROJECT: HOPE CREEK SNUEDtR REDUCTION - FILE NUMDERS
OlWNER: PUBLIC SERVICE ELtClRIC AND CAS COMPANY CALC. IC-31) PSEOO5.1016
CLIEN1: PUBLIC SERVICE ELECTRIC AND OAS COMPANY COMP. ACOD

. *- * 0 * _- 9 *, _. _ *

I

I
I
I
I
I

I
I
I
t
I
t
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I

1
1
1
1
I
I
I
I
I

I
1
1

;". �jI
VI ),.I

= I
r r-:

ECHO OF COMDINATION PRnCEDURE INPUT FILE tCONT.I SUPP201

CASt2)-L C.NO. C-4 DYN+VE (1to TEI)
LIDtD0)
LIJDtHAMJ)
ADD
LID(TDI)
ADD
LIDCOL)
ABS
ADD
LID(MXEOII
LID(MXEOD)
ADD
PU2
LIDtOADI)
INP-0 73
MLT
LIDtOA8)
ADD
P12
ADD
SOR
ADD
CASt2)-L.C.NO. 4 C'4 DYN-VE (tX0 TE1)
LID(DU)
LID(THAMI)
ADD
LID(TDI)
ADD
LID(OL)
ADS
SU8
LIODIXEOG!)
LI DCMXECD)
ADD
P12
LID(OA^h)
INPOO. 73
MLT
LIDO(AB)
ADD
PU2
ADD
SOR
SUD
CASt2)-L.C. NO. C-4 DYN+VE (tU DW ONLY)
LID (0D1)
LIDtOL)
ADS

SVPTJSRL 9: 39:17. 5 hX 7/1985

I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
i
I
t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I

PACE 12 1
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OWNER:
CL IENI

* I

* II

II ~
,II

II

p
N U T E C H ENCINEERl;

PIPE SUPPORT LOAD COMB. SYSTEM P:O1 0
HOPE CREEK SNUSBER REDUCTION -_ FILE kUJMERS -
PUBLIC SERVICE ELECTRIC AND GAS COMPANY CALC. tC-O1) PSEOO. 1016
PUBLIC SERVICE ELECTRIC AND GAS COMPANY COMP. ACOD

____ ___ _____________...................................................... -.....-.....-. ________.-.....-.....-..........

ECHO OF COMBINATION PROCEDURE INPUT FILE (CONT.) SUPP201

ADD
LID(MXEGI)
LID(MXEOD)
ADD
PW2
LID(OADI)
INP-0. 73
MLT
LIDIGAB)
ADD
PU2
ADD
90R
ADD
CAS(21-L C.NO. C-4 DYN-VE (1* DU ONLY)
LID(DU)
LIDIOL)
ABS
SUB
LID(IXEGI )
LI D"XEOD)
ADD
PU2
LIDIOADI)
INP.0. 73
tILT
LID(OAB)
ADD
PW2
ADD
SOR
SUB
CAS(3)-L IC.N D-I DYN+vE
LIDDWI)
LIDfOL)
ADS
ADD
LID(MXEOI)
PU2
LIDIABII)
INP-0 73
MLT
LIDIOAB)
ADD
PU2
ADD
LID(CfWUQII
LID(CHUG)

I
I
I
I
I
I
f
I
I
I
I
1
3
1
1
1
1
1
1
9
I
I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I
I
I
3
I
I
I
I
I
I
I
I
i
I
I
I

PAGE 13 1
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N U T E C H E N CJN ENE R t. 1 U)

PIPE SUPPORT LOAD COMB. SYSTEMI r:!o *

PI'IOVC1: HOPE CREEK SNJBIBER REDUCTION F FILE NUMBERS _ rr
)WIrER: PUBLIC SERVICF IfLEC7RIC AND GAS COMPANY CALC C-31 ) P5EOO5.1016 N) t )

CL IENT: PUBLIC SERVICE ELECTRIC AND GAS COMPANY COnP. ACOD 0 O0 0
t * /
I ECIO OF COnBINATION PROCEDURE INPUT FILE (CONT. I hVP201 t
: t
t ADD

PW2 I
I ADD
I SOR I
I ADD
: CAS(3-L C. NO. D-J DYN-VE I<
I LID(DWI I

LID(OL) '
I AtDS I
I SUB *-

t LLID("XEGI) * t
I P1W2
I LID(OADI) I
I INPNO.73 1 m
I MLT
: LlIDOAB) I
I ADD I O

PW2
ADD I

I LtD(C#4UOI) I
I LIDICHUC) t
I ADD --D
2 PU42
I ADD I C
I SOR t t/)

: SUB I
CAS(3)-LC.I4O. D-2 DYN4VE (W/ tEtI I z

I LID(DW) JJ
LID(TEI) t

t ADD 2 o
: LLID(THAMI) I I
I ADD >
: LID(TDI7 I Z.
I ADD : C)

LID(OL) rIV
I ADABS
: ADD
I LID(OADIA I
I INP-o.73 I
I MIT
: LID (AB)

ADD
PU42

I LIDtMXEOI) I
t I.ID(MXEOD)
I ; : ADD
I P142I
r I ADD I

I SVPT.J5RL 9:39:17.58 6/ 7/1988 PAOE 14 1

7',



u c
N U T E C H E N O I N E E R '; ;u 11)

PIPE SUPPORT LOAD COM. SYSTEM 1;!01

PRtJECT: HOPE CREEK SNMUDER REDUCTION __ _ PILE NUMBER - 01

OWNER: PUDLIC SERVICE ELECTRIC AND GAS COMPANY CALC. iC-31) PSEO05. 101 t()E
CLIENT: PUBLIC SERVICE ElECTRIC AND GAS COMPANY COMP. ACOD

I S0

I ECHO OF COMBINATION PROCEDURE INPUT FILE (CONT. I SUPP201
I Ia

I LID(CHIUGII I m

I LIDICHUW I
ADD l _1

I PU2 *
I ADD ;a

l SOR <

I ADD I Pri

CAS(31-LC.ND. D-2 DYN-VE WU/ TEII I _

I LIDIDU)
LID(TEI) I <

I ADD I z

I LID(THAMI) I
ADD

I LIDITDI I
: ADD I P

LIDIOLI I
ADS LI)

I LID(OABI)
I INPO. 73
I IlLT ('
I LID(OAD) D

I ADD I

I PW2
I LlDfMXEOI) 2 ()

LIDIMXEOD) t
2 ADD D

PU2 5 Z

I ADD I
LIDICHUIoI) 1 o

I LID(CHUO) I

t ADD :
I PU2 Z

I ADD
I SOR r'-i

I SUB . .
F CABt3)-LC.Nf). D-2 DYN+VE (W1O TEI l
I LIDIDUIJ
I LIDtTHAMI)
I ADD I

I LIDiTDI) I
ADD

* ~ I LID(OL)
I ADS
I ADD l
I LID(OADI)I

-B I INP-. 73
9 M1tT

I SUPTJSRL 9:39:17.58 6/ 7/1989 PAGE 15 I

1
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~- - f l U ECH- ^ENC 1rl U T E C H E N O 1 N E E

PIPE S3UPPORT LOAD COMB. SYSTEM P201

PROJECT: HOPE CREEK SNUDDER REDUCTION .- FILE NUHDERS
OUNE-R: PUBLIC SERVICE ELECTRIC AND CAS COMPANY CALC. (C-31) PSEOO5 1016
CLIENT: PUDLIC SERVICE ELECTRIC AND CAS COMPANY COMP. ACQD

I ECHO Of COMBINATION PROCEDURE INPUT FILE (CONT.5 SUPP201

I LIDIGAB)
ADD
P542
LID(MYXEU) I
LIDIPIXEGOD)
ADD

I PU2
I ADD
I LID(CHUGO! 1
I LID(CHUG) I
I ADD
I PU2
I ADD
I SOR I
I ADD

CAS(3)-L C.NO. D-2 DYN-VE (W/O TEI)
I LID(DW) I

LID(THAMI!)
I ADD
I LID(TDI)
I ADD
I LIDIOL)
I ADS
I SUBR
I LIDIQABI) I
: INP-0.73
I tILT
I LIDCOAD)
! ADD I
I PU2 :

LIDCMXEQI) I
I LID(MXEOD) I
1 ADD
I PU2
I ADD
I LID(CHU0I)
I LID(CHUO)
: ADD :
I PW2 I

ADD I
5 5aR I
: SUB

: CAB(3)-L.C.ND. D-2 DYN+VE (WX VW ONLY) I
I LID(DI) I
I LID(OL) I
I ADS

ADD
LID(OAB1) 1

I SUPTJSRL 9:3ED:17.5B 6/ 7/198B PACE 16 1
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N U T E C H E N C I N E E R t;

PIPE SUPPORT LOAD COt. SYSTEM Pr:OI

PROJEcT: HOPE CREEK SNUBDER REDUCTION -_ FILE NUMtBERS
OWWIIR: PUBLIC SERVICE ELECTRIC AND GAS COMPANY CALC. (C-311 PSEOO5. 1016
CLIENT: PUBLIC SERVICE ELECTRIC AND OAS COMPANY COMP. ACOD

I ECHO OF COMDINATION PROCEDURE INPFUT FILE (CONT. I St PP201

: INPO.73 1

I MLT I
I LIDCOABD t
I ADD t
I PW2:
I LID(MXEOI) 2
I LID(MEOD I
I ADD I
I PU2 1
I ADD
I LIDICHUGI)
I LID(CHUO) I
I ADD
I PW2I

ADD I
I SOR
I ADD

CAS(3)-L. C. D. D-2 DYN-VC lWt DW ONLY) I

LID(DUJ
LID(OL)I

I ADS
I SUBD

LIDIOABI) I
I INP.O.73 .
I JLT I
2 LIDIOADI
I ADD 2

PU2
I LJDP(XEGZ)
I LTD(MXEOD)

ADD
PW2 I

I ADD I
t Ll DICHUCI ) I
I LIDICHU9Q)
I ADD
I PW2
2 ADD

SOR
SUB I
CAS(31-L.C.NO. D-3 DYN4VE 2

I LID(DUI I
I LID(DL)

ADY
ADD

i LID(IODEI)
2 PW2
I LIDICOII I
I I
2 SUPTU5RL 9:39. 17.SD 61 7X19DY PACE 17 1

'JLI)

M
m ~

-I ;Lo
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m - rr ; Lf_ t ~~U -T E C H'E N CGI N E 'ER ;._t r

PIPE SUPPORT LOAD COMB. SYStEH 120I _

PRfJECt: HOPE CREEK SNUBBER REDUCTION FILE NUMBERS r-
OUtER: PUBLIC SERVICE ELECTRIC AND GAS COMPANY CALC. (C-J1I PSEOO5. 1016 N -V
CLIENT: PUBLIC SERVICE ELECTRIC AND CAS CO"PANY COMP. ACOD 0 °

- - - -- -- - -- - -- - - 4---

I I _ W
I ECHO OF COMBINATION PROCEDURE INPUT FILE (CONT. SUPP201 I N DU
I I r
I LID(CoD I
I ADD I T
I PU2 0 0
I ADD I;
I SOR :

ADD<
I CASt31-L.C.ND. D-3 DYN-VE I
I LID(DUI I
: LIDOL) I 2

ADS
I SUn I C
I LIDIOBDEI
I PU2 ;
I LIDOCOI) I r3

LIDICO) I<
ADD I u)

I P1.2 I
I ADD

SOR
I SUn
I CAS(3)--LC.N0. D-4 DYN+VE (WU TEII -I
I LID(DW) I
I LID(TEI) I
I ADD I C
I LID(T4AMII) I
I ADD I
I LIDITDI) z
I ADD
I LIDIOL)
I ABS I

ADD I
LID(OBEI) >

I LIDtOBED) C
ADD r

I PU2 I (A
I LID(COI) I
I LIDI(CO)
I ADD
I PU2
I ADD I

SOR
ADD

I CAS43)-L.C.NQ. D-4 DYN-VE (U/ TEI)
I LIDIDW)
I LIDITEII 1
I ADD

I ADD I

I SUPTJSRL 9: 3:17.5a 6/ 7/1998 PACE 18 :

rLo -- ~-~--~~~~~~~



N UT EC H E N IH N EE R S

PIPE SUPPORT LOAD COMB. SYSTEM P201

PRnkJECT: HOPE CREEK SWIJtfER REDUCTION _ ._-_ FILE.NUMDERS
OWIER, PUBLIC SERVICE ELtTCTRIC AND CAS COMPANY CALC. 4C-311 PSEOO5.1016
CLIENT: PUBLIC SERVICE ELECTRIC AND GAS COMtPANY COMP. ACOD

I I
I ECHO OF COMBINATION PROCEDURE INPUT FILE (CONT.) DtPP201
t I
I LIDITDI) I
I ADD
I LISCOL)

ADS
I sun
I LID(OBEI)

LID OBED)
t ADD
t PW2t

LIDICOt)
I LIDtCO) I
I ADD t
I PW2 t
I ADD
I SOR I

i BUD
I CAS(3)-L.C.tiO. D-4 DYN+VE (IO TEll)
I LID(DW) I
I LIDITHAHI) t
I ADD I
I LID(TDI) t
t ADD
I LIDWOL)
I ADS t
I ADD

I lDIODEI) I
t LIDIODED) I

ADD I
I PW2-I
I LIDtCOI) I
I LID(CO) I
I ADD
I PtJ21
I ADD

I ADD
I CAS(3)-L C.NO. D-4 DYN-VE (/D TEI)
: LID(DW)
I LID(THAMI )
I ADD
I LXD(TDI)
I ADD I
I LID(OL)
I AD I
I sun
I LIDOBEI)
I LIDtOBED)
I ADD

I SUPTJSRL 9:38:17.58 6i 7/1989 PAGE 19 t
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- ul - C H E R - - - -- -T - - - - - U)

PIPE SUPPORT LOAD COMB. SYSTEM 1:01I W

PRDJECT: I-UE CREEK SNU3BFR REDUCTION . FILE NUMBERS _
OWN-ER: PUOLIC SERVICE eLECTRIC AND CAS COM1PANY CALC. IC-312) PSEOO5 1016 M

CLIENT: PUBLIC SERVICE ELECTRIC AND OAS CONPANY COMP. ACVO ° D

I ECHO OF COMDINATION PROCEDURE INPUT FILE (CONT.) SUPP201 t

t PU2-
I LID(COI) I
I LID(CO) 1
I ADD I

P12 I
I ADD <
I SoR *P

I CASt3) -L. C. ND. D-4 DYN+E CUX/ DU ONLY) I

I LIDIDVW)
I LIDtOL) z
t ADS 9 tG

I ADD
I LIDtOBEII P1

LIDICOED) <
t ADD -

: PUZ
t LIDICOI) 0 z
t LID(CO) z
t ADD
1 PWZ :Vt)

ADD >
I SOR I -

t ADD
I CASI3) -L C. NO. D-4 DYN+VE (W/ DW ONLY) I U
I LIDtDW)I
: LIDIOL) >

A DS Z
I sun I
I LlDtODEI) I
I LtDIODED) I
I ADD I >

PU2 I Z
t LIDICOI) C)

LID(CO) I P
I ADD t

I PUZ2

t ADD t

I son
I SuO
I CCASI3)-L. C. FOR LONG TERN HEATUP DYN +VE IW/ TE2 ONLY) I

I LID(DUI I
I LID(TE2T)
t ADD
I LID(CD2)
I ADD t

I t LID(tMXEOI)
F I ADD

I m I SUPTJSRL 9: 3B:17.58 6/ 7/1900 PACE 20 t



N U T E C H E N C I N E E R S

* PIPE SUPPORT LOAD COMB. SYSTEM t'01 O

PROJECt HOPE CREEA SNUBDER REDUCTION _ FILE NUMBERS
OWNER: PUDLIC SERVICE ELECTRIC AND GAS COMPANY CALC. IC-311 PSEOO5. 1016
CLIENT: PUDLIC SERVICE ELECTRIC AND CAS COMPANY COMP. ACQO

ECHO OF COMBINATION PROCEDURE INPUT FILE (CONT.) SUPP201

LIDtMXEOD)
ADD
CAS(3)-L C.FOR LONG TER" HEATUP DYN -VE (W/ TE2 OtLY)
LID(DU)
LID(TE2T)
ADD
LID(TD2)
ADD
LID(MXEGI)
SUD
LID(MXEOD)
SuV
CAS(3)-L C.FOR LONO TERN HEATUP DYN +VE WU/O TE2 ONLY)
LID(D)U
LIDCTHAM2)
ADD
LIzDTD2i
ADD
LID(MXEOI)
ADD
LIDCIXEWO)
ADD
CAS(3) -L C. FOR LONG TERM HEATUP DYN -VE cWiO TE2 ONLY)
LIDtDWt
LID(THAM2)
ADD
LID(TD2)
ADD
LID(MXEOI)
SBu
LID(MXEOD)
SUB

I

I
I
I
I
I

I
II

I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I.
I
1
1
1
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

PAGE 21 8
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- -- - - - - IJTECHEN I EE - _ -- . - - - - _ - - 4 6

N U T E C H E N C i IJ E E R S

PIPE SUPPORT LOAD COMB. SYSTEM r;Pot * *w

PROJECT: HOPE CREEK SNUBBER REDUCTION FILE NUMBERS r1
OWnER: PUBLIC SERVICE ELECTRIC AND GAS COMPANY CALC. (C-31) PSEOW5. 1016 c/)
CLIENT: PUBLIC SERVICE ELEClRIC AND CAS COMPANY COMP. ACQD o X

I :
I NDDE - 17SAN SUPPORT I OF 2 ITrapi. onti) I C

PIP COIN. : -

: PIPE DIRECTION COSINES: X - .1745S Y - -. 7 6849 1 rq
I I
I SUPr: I RIGID I SUPT: 2 RICID I SUPT: 3 RICID I
I TRAN. STIF.- . 1000e+09 I TRAN. STIF.- . 1OOE*09 I TRAN. STIF. . IOOOE+09 1
I qX) (y) tz) I (X) (Y) (2) I (X) CY) (Z) I
I DIRECTION COSINES: I DIRECTION COSINES: I DIRECTION COSINES: I <
1 .91108 .0000 .1951 I -. 1379 -. 7071 . 6936 1 .1379 -. 7071 -. 6936 I rri
I I I I ;
I *"0 **U00060 CASt!)- SERVICE LEVEL B *I.wu.0..40554t I
I FORCE MAX. 2719.753 2 FORCE MAX. 9562.967 I FORCE MAX. 15064.400 1 <
I r-URCE "IN. -2243. 923 t FORCE MIN. -7765.216 I FORCE MIN. -1562. 997 I Z
I AXIAL. SWING MAX/lN: I AXIAL. SWING "AX/MIN: I AXIAL. SWING MAX/MINI I C)
I COMP. 1.9323. .0491 I TEN. .0353. 1. 9326 I TEN.- . 03412 1. 9326 5
I TEN. - 1. 9323. .5753 I TEN.- .3378. 1. 976 I CUMP- .4658. 1. 96h6 1
I CLOPTAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MINI GLOBAL ACCEL. MAX/"mN: 3 <
I 1. .053 .0491 .3760 .6231 . 6235 1.9295 .1399 .2594 .10031
1 --1. 7143 -. 0905 -. 9342 -1.0153 -1.0160 -1.9599 s -. 19 -. 2394 -. 10031 _
I IV~W0*00 A() t440##. 0
I CAS121- SERVICE LEVEL C I tz
: FORCE MAX. 3190. 999 I FORCE MAX. 10248. 100 1 FORCE MAX. 149523.900 1
: FORCE nlN. -2720. 719 : FORCE MIN. -9450. 559 1 FORCE MIN. -136173.600 1
I AXIAL SWING MAX/MIN: I AXIAL. SWING MAX/MIN: I AXIAL. SWING MAXNInN: I >
I COMP- 2.6657. .0693 I TEN.- .0601. 2 6619 I TEN.- .0323o 2.6623 2 -i
I TEN. - 2. 6617. . 5104 t TEN. " .2808. 2. 6956 I COP- . 4265. 2.6764 I c
I GLOnAL DISPL. MAX/NIN: LOCAL DISPL. MAX/NIN: CLOBAL ACCEL. MAX/NIN: I C)
: 2 6t44 .06s3 .4999 .8449 .0455 2.6569 .0oo0 .0000 .00001
I -2. 5130 -. 1030 -1. 0096 *-I. 2030 -1. 2039 -2. 6845 .0000 .0000 .00002 >

I I z
I iP*NU**00**--*- CAS(3)- SERVICE LEVEL D *t.4e4**4ae.' I

I FORCE MAX. 3202.260 1 FORCE MAX. 10249.340 1 FORCE MAX. 153649.300 1 C)
I FORCE nIN. -2732.090 I rORCE HIN. -9451.901 1 FORCE MIN. -140299.000 1
I AXIAL. SWING MAX/MIN: I AXIAL. SWING MAX/MIN. I AXIAL. SWING MAX/NIN: I >
I COm1I- 2.6619. .0692 I TEN.- .0599. 2. 6620 I TEN.- . 0326. 2.6625 I Z
: TEN.-. 2.6619. .5107 1 TEN.- .2910. 2. 6958 I COMP- .4267. 2.6766 I 0
I GLOBAL DISPL. MAX/NIN: LOCAL DISPL. MAX/nlN: GLOBAL ACCEL. nAX/MIN: I P1
1 2. 6144 . 0654 . 5002 .54s2 .9450 2.6570 . 1399 .2594 . 10031
1 -2. 5131 -. 1031 -1.0099 -1.2033 -1.2041 -2. 6846 .0000 . .0000 .00001
I I
I PI0*.-WU,... CAS(4)- SERVICE LEVraL 308 . *--...-**...0 I
I FORCE MAX. .000 I FORCE MAX. .000 I FORCE MAX. .000 I
I FORCE N. . 000 I FORCE MIN. . 000 I FORCE MIN. .000 I
I AXIAL. SWING NAX/"MI. I AXIAL. SWING MAX/MIN: I AXIAL. SUING MAX/"IN: I
2 N/A . 0000. .0000 I N/A - .0000. .0000 I N/A * .0000. .0000
I N/A - .0000o .0000 I N/A - .0Oc. .0000 I N/A - .0000. .0000 1
I GLOBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. MAX/fIN: I
I .0000 . 0000 .000 . DODO .0000 .0000 . o0oo .0000 .00001
I . 0000 . 0000 . 0000 .0000 0000 . 0000 . 0000 .0000 .00002

I SUPTJSRL 9:3S:17.59 6/ 7/1999 PACE 22 1

CY 8 - - - - - - - -- - - _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _



N U T E C H E N C I N E E R S

PIPE SUPPORT LOAD COMD. SYSTEM P.YO1

PROWECT: HOPE CREEK SNISIER REDUCTION FILE NUMBERS
OUNER: PUBLIC SERVICE ELECIRIC AND CAS COMPANY CALC. (C-31) PSEOS.1016
CLIENT: PUBLIC SERVICE ELECTRIC AND CAS COMPANY COnP. ACOD

I NODE - 17SAN SUPPORT 2 OF 2 (Rotatlon only) I
I I
I PIPE DIRECTION COSINES: X - .1745. Y - -.7074. Z - -. 6649

I SUPT: 4 RICID I SUPT: s RI0ID I SUPT: b RIGID I
I ROT. STIF. . IOOOE+1I I ROT. STIF. - . IOOOE+II I ROT. STIF.- . O00E+41 II

(X) CY) CZ) I CX) (Y) (Z) 2 CX) (Y) (Z) I
I DIRECTION COSINES: I DIRECTION COSINES: I DIRECTION COSINES: I
I .9s01 .0000 .1951 1 -. 1379 -. 7071 .6936 1 .1379 -. 7071 -. 6936 I

I ##*#.***** CAB(S)- SERVICE LEVEL B *I*#40*0*.S0 I

I ?DMT. "AX. 58440.310 I MOMT. "AX. 16388.220 2 MOMT. MAX. 2375.940 1
I MonT. MIN. -53652.210 I MOnT. MIN. -16197.730 2 MOMT. MIN. -2556.113 1
1 I I I

0
;DLI)

;aU)

kri

0

C)

N) 0
r-

-12

0
C)

z

71

U)

CLOBAL DISPL. MAX/MIN: LOCAL DISPL. "AXXMIN:
1.8953 .0491 .3760 .6231 .6235 1.9295

-1.7843 -. 0905 -. 9342 -1.0153 -I.0160 -1. 959

CASC2)- SERVICE LEVEL C
I I

nDeT. MAX. 66944. 550 I nOnT. MAX. 36400.630 1
MDnT. MIl -64055. 990 I MOMT. "IN. -36200.500 1

2 2

GLODAL ACCEL. MAX/mIN: I
.1399 .2594 .10031

-. 1399 -.2594 -.10031
1

MOMT. MAX. 2025.159 1
MaOT. MlN. -2205.371 2

1

GLOBAL DISPL. MAX/Hlt LOCAL DISPL. nAxxnIN: GLOBAL ACCEL. MAX/MIN: I
2. 6144 . 0653 . 4999 . 9449 .0455 2.6568 .0000 .0000 .00002

-2 5130 -. 1030 -1.0096 -1.2030 -2.2039 -2.6945 .0000 .0000 .00002

CA913)- SERVICE LEVEL D *u-u-w-U..--* I

MOMT. MAXN. 6851.370 I MOT. MAX. 36411.160 I MOMT. MAX. 2025.469 1
MonT. "IN. -64062.610 I MOMT. MIN. -36211.030 MONT. MIN. -2205.681 I

I 2 2

GLOBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/HIN: GLOBAL ACCEL. MAXC/MIN: I
2. 6244 . 0654 .5002 .8452 .8459 2.6570 .1399 .2594 .10031

-2. 5131 -. 1031 -1.0099 -1.2033 -1.2041 -2.6546 .00 .0000 .0000o

CAS(4)- SERVICE LEVEL 309 *S6B@*w*m* I
2. C

MOMT. MAX. .000 I MOMT. MAX. . 000 I MOMT. MAX. .000 I
MOMT. MIN. .000 IMnuT. HNi. . 000 I MOnT. MIN. .000 I

2 I
CLODAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN: CLOSAL ACCEL. MAX/MIN: I

0000 . 0000 . 0000 .0000 . 0000 . 0000 . 0000 .0000 . 00002
0000 . 0000 . 0000 .0000 . 0000 . 0000 . 0000 .0000 .00001

SUPTJSRL 9:38:17.50 b/ 7/1990 PACE 23 1



_-- - _ .. LU X N * u mm w #fM
N U T E C H ENO IN E E

PIPE SUPPORT LOAD COMB. SYSTE

PRtIECT: NOPE CREEK SNUBBER REDUCTION
*OWUER: PUBLIC SERVICE ELECTRIC AND CAS COMPANY CA

CLIENT: PUBLIC SERVICE ELECTRIC AND GAS COMPANY CC

: tQDE - 9SZON SUPPORT I OF 2

I PIPE DIRECTION COSINES: X - -. 5521. Y - -.

E R 1

Eun r!o1

FILE MJMBERS
ALC. CC-31) PSEOOS.0016
)MP. ACOD
-- - -- ----

SUPT: 7 RIGID I SUPT: a RIGID I
TRAN STIF. . IOOOE+09 I TRAN. STIF. * . 1000E+09 I

CX) ;Y) IZI I IX) CY) CZ) I
DIRECTION COSINES: I DIRECTION COSINES: I
1. 0000 .0000 .0000 I . 0000 -. 7071 .7071 1

CASII)- SERVICE LEVEL 9
FORCE MAX. 16445. 800 I FORCE MAX. 32737.940 a
FORCE MIRN -17752. 190 I FORCE MIN. -30997. 740 l
AXIAL. SWING MAX/MHI: a AXIAL, SUING MAX/MlN: I
COMP- .0770. .0943 1 COMP- .007. o . 1215 1
TEN. - .0770. . 6394 I TEN. - . 3729. . 5230 1
GLOBAL DISPL. MAX/MIN: LOCAL DISPL MAX/HIN:

. 0770 .0609 . 0720 .1173 .1174 .1043
-. 0770 -. 1026 -. 6300 -. 3932 -. 3934 -. 5402

CAS(2)- SERVICE LEVEL C
FORCE MAX. 90089. 5s0 I FORCE MAX. 46778. 520 1
FORCE IN. -81451. 690 I FORCE MIN. -45019.420 1
AXIAL. SUING MAX/MIN: I AXIAL. SWING MAX/HIN: I
COnP- .0954. .1 271 I COMP- .0201* . IS77 I
TEN. - .0954. . 6237 I TEN. - . 3537. . 5224 1
CLOBAL DISPL. MAX/MIN. LOCAL DISPL. MAXIMlN:

.0954 .0745 .1030 .1509 .1509 . 1400

.0954 -. 1131 -. 6133 -. 4034 -. 4036 -. 5306

CAS(3)- SERVICE LEVEL D
FORCE MAX. 90132. 450 t FORCE MAX. 46787.930 I
rORCE MIN. -01494. 550 I FORCE HIN. -45028.930 1
AXIAL. SWING MAX/HIMN : AXIAL. SUING MAX/MIN: I
COMP- .0961. .1274 I COMP- . 0204. . 1593 1
IFN.- .0961, . n195 lTEN.- .4940 . 6hlO I
GLOBAL DISPL. nAX/MIN: LOCAL DISPL. MAX/HIN:

.0961 .0746 .1033 .1514 .1515 .1407

.0961 -. 1131 -.9117 -. 4914 -. 4916 -. 6940

CASI41- SERVICE LEVEL 3.8
FORCE MAX. .000 I FORCE MAX. .000 I
FORCE MIN .000 I FORCE HNI. 000 I
AXIAL. SWING MAX/MlN l AXIAL. SWING MAX/MIN: I
NIA - . OOOO . 0000 N/A - .0000. . 0000 I
N/A - .0000. .0000 I N/A - .0000. . 0000 I
GLOBAL DISPL. MAX/HIN: LOCAL DISPL. MAX/HINM

0000 . 0000000 000 . 0000 .0000 .0000
0o0o . 0000 . 0000 .0000 .0000 .0000

SUPTJSRL 9:38:17.51 6/ 7/1908

(Trans. only) I

7074. 2 - -. 4414 1

SUPT: 9 RIGID I
TRAN. STIF.- . IoooE+09 I

IX) CY) CZ) :
DIRECTION COSINES: I
.0000 -.7071 -.7071 I

**.4.*..*#.*** :
FORCE MAX. 5936.116 1
FORCE HIN. -2713.413 1
AXIAL. SUING MAX/MIN: I
TEN. - . 0940. . 0774 1
COMP- . 5191. .3909 I
GLOBAL ACCEL. MAX/MIN: I

.1399 .2606 .09991
1. 399 -. 2606 -. 09991

*-............ I
FORCE MAX. 109972.900 S
FORCE MIN. -106667.900 1
AXIAL. SWING MAX/HIN: I
TEN.- .12SS. .0975 1
COMP- .5137. .3664 1
GLOBAL ACCEL. MAX/IMN: I

.0000 .0000 .00001

.0000 .0000 .00003

*...u.**..,..w I
FORCE MAX. 110040.200 1
FORCE HIN. -106743.300 1
AXIAL. SUING MAX/IMN: I
TEN.- . 1259. .0983 1
COmP- . 6540. . 5032 I
GLOBAL ACCEL. "AX/MIN: I

.130 .2606 .09991
.0000 .0000 .0000!

...-...- ***.*-* I
FORCE MAX. .000 I
FORCE HIN. .000 I
AXIAL. SUING MAXHIMN: I
N/A - . 0000. .0000 I
N/A - .0000. .0000 I
GLOBAL ACCEL. MAX/HIN: I

. 000 .0000 .00001

.0D0 .0000 .00001
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NU T E CH E N C I N E E R S

PIPE SUPPORT LOAD COMB. SYSTEM P:.'01

PROJECT: HOPE CREEK SNUBB3ER REDUCTION __-- FILE UMnBERS
OWNER: PUBLIC SERVICE ELECTRIC AND GAS COMPANY CALC. (C-31t PSEQO0. 1016
CLIENT: PUBLIC SERVICE ELECTRIC AND GAs COMPANY COMP. ACQOD

* I
2tIUDE - 199sN SUPPORT 2 OF 2 (Rotation only) I
I I

PIPE DIRECTION COSINES: X - -. 521. Y * -. 7074, 2 - -. 4414 :
I I
I
I
I
I
I
I
I
I

I
II
I
I
I
I
I
1
1

I
I
I
I
I
I
I
I
I
I
I

I

I
I
I
I
I
I
II
I
I
I
I

A I
:9 " -:
0 -DI +-
11

0
0 a 13
%0 -n

-4
1-4 1
70
0

SUPT: 10 RIGID I SUPT: II RIGID I
ROT. STIF. - IOOOE+I1 I ROT. STIF. . IO0OE+II I

IX) (Y) (Z) I (X) CY) (2) I
DIRECTION COSINES: I DIRECTION COSINES: I
1. 0000 . 0000 .0000 I . 0000 -. 7071 . 7071 1

CASfI)- SERVICE LEVEL D

MONT. MAX. 175755. 300 I MOHT. MAX. 5446. 630 1
MONT. 11MR -170697.000 I MOnT. MIN. -8996. 550 1

GLOBAL DISPL. nAXI"MN LOCAL DISPL. MAX/MIN:
.0770 0609 .0720 .1173 .2174 .1043

0 0770 -. 1026 -. 6300 -. 3932 -. 3934 -. 5402

CAS(2)- SERVICE LEVEL C

MOnT. MAX. 193120.000 2 MOnT. MAX. 90519. 600 I
MONT. MIl -199052. 400 I MOnT. HIN. -95029. 020 1

: 2

CLODAL DISPL. MAX/KIN: LOCAL DISPL. MAX/KIN:
.0954 .0745 .1030 .1509 .1509 .1400

0954 -. 1131 -. 6133 -. 4034 -. 4036 -. 5386

CASI31- SERVICE LEVEL 0
I 2

MONT. MAX. 193122.900 1MOnT. MAX. 90532.920 1
OMnT. MIN. -199055. 200 I MOHT. MIN. -95043.230 1

G0OBAL DtSPL. MAX/KIN: LOCAL DISPL. MAX/MIN:
.0961 .0746 .1033 .1514 .1515 .1407
.0961 -. 1131 -. t117 -. 4914 -. 4916 -. 6940

CASI41- SERVICE LEVEL 3*8

HMNT. MAX. 000 I MONT. MAX. . 000 2
MONT. MIN . 000 I2 OT. "IN. . 000 I

CLOAD. DISPL. MAX/KIN: LOCAL DISPL MAX/MTNN:
. 0000 .0000 . 0000 . 0000 .0000 .0000
.0000 .0000 .0000 .0000 .0000 .0000

SDPTJSRL 9:38:17.59 6/ 7/1998

SUPT: 12 RIGID
ROT. STIF.- .IOOOE+II

CX) (YC) ()
DIRECTION COSINES:

.0000 -. 7071 -. 7071

MOnT. MAX. 109169.200
HOnT. MIN. -104677.000

I
I
I
I
I
I
I
I
I
I

m

00m

C 0

0

U)

"co

0
C)

z

U)

GLOBAL ACCEL. MAX/MIN: I
13sB .2606 .09992
1398 -. 2606 -. 099831

MOnT. MAX. 98610.910 1
OMnT. MIN. -94120.030 1

1
t

GLOBAL ACCEL. MAX/MIN: I
.0000 .0000 .00001
.0000 .0000 .00001

NO*#O**##***U*# 2

MONT. MAX. 98%14.140 1
MONT. MIN. -94123.270 1

GLOBAL ACCEL. MAX/MIN: I
139B .2606 .09982

.0000 .0000 .00002

.********4..*..* t

MOnT. MAX. .000 I
MOMT. MIN. .000 I

GLOBAL ACCEL. MAx/MIN: I
. 0000 .0000 .00001
.0000 .0000 .0000:

PAGE 25 1
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-_ -_ - - - - - - - - a.. -
-~ - - -~ - NU ECI ENIEE - - -N U T E C H E N o 1 N E E R S;

0 PIPE SUPPORT LOAD COMB. SYSTEM P:201 0

PRIJECT: HOPE CREEK SNUBDER REDUCTION __ FILE NUMBER8
OWNER: PUBLIC SERVICE ELECTRIC AND GAS COM1IANY CALC. (C-311) PSEO05. 116
CLIENT: PUBLIC SERVICE CLECIRIC AND GAS COMPANY COnP. ACOD

* … --- - … -- ----- ---- ----

NODE - P201 SUPPORT I OF 2 (Trans. onlyI

PIPE DIRECTION cOSINES: X - .0000. Y - .00000. Z - -1. 0000

I
I
I
I
I

SVPT: 13 RIGID I SUPT: 14 RIGID I
TRAN STIF. - . 3160E+00 I TRAN. STIF.- . 5120E+07 I

cX) CY) QZ I CX) (Y) (2) I
DIRECTION COSINES: I DIRECTION COSINES: I
1. 0000 .0000 .0000 I .0000 -. 9848 -. 1736 1

t I
* CASh1)- SERVICE LEVEL 9

FORCE MAX. 4594. 202 I FORCE MAX. 33990. 350 1
FORCE HIN. -3410. 168 I FORCE MIN. -22139.210 1
AXIAL. SUING "AX/MIN: I AXIAL. SUING MAX/MIN: I
CaMP- . 0936. . 0020 1 TEN.- . 0743. . 09S9 I
tEN. - . 0129a .6766 I COKP- . 1310. . 6639 1
GLOBAL DISPL. MAX/KIN: LOCAL DISPL. MAX/MIN:

.0936 .0672 .0471 .0471 .0672 .0936
0129 -. 0138 -. 6764 -. 6764 -. 0139 -. 0129

RW.O.0**EW*OW*W CAS(2)- SERVICE LEVEL C
FORCE MAX. 10428. 550 1 FORCE MAX. 513EM. 010 I
FORCE MIN. -9098. 201 I FORCE "IN. -3972?. 700 I
AXIAL. SWING MAX/MIN: I AXIAL. SUING MAX/KIN: I
CORP- .0903. .0839 1 TEN.- .0721. .1000 I
TEN.- .0167. .6330 1 COMP- . 1248, . 6208 I
GLOBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN:

. 0903 .0635 . 0548 .0548 .0635 .0903
-. 0167 -. 0152 -. 6328 -. 6328 -. 0152 -. 0167

CAS(3)- SERVICE LEVEL D
FORCE MAX. 10613. 050 I FORCE MAX. 51700. 960 1
FORCE MIN -9283.506 I FORCE "IN. -39092. 6b0 I
AXIAL. SWING MAX/MIN: I AXIAL. SUING MAX/KIN: I
COHP- .1299. .0970 1 TEN. - .0879- . 1362 1
TEN. " .01 b7. . 9402 I COMP- .1783. . 9233 1
CLOBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN:

. 1299 . 0795 .0554 .0554 .0795 .8299

..0167 -. 0153 -. 9401 -. 9401 -. 0153 -.0167

U.. U*"*U**W-4 CAs(4)- SERVICE LEVEL 3E9
FORCE MAX. . 000 I FORCE MAX. .000 I
FORCE MIN. 000 I FORCE MIN. .000 I
AXIAL. SUING MAX/MIN: I AXIAL. SUING MAX/MIN: I
N/A - .0000. .0000 I NWA - .0000. .0000 I
N/A - .0000. . 0000 I N/A - . OOO. .0000 I
GLOBAL DISPL. MAX/KIN: LOCAL DISPL. MAX/KIN:

0000 . 0000 . 0000 . 0000 . 0000 .0000
0000 . 0000 . 0000 .0000 . 0000 .0000

SUPTJSRL 9: 39: 17.59 6/ 7/1998

SUPT: 15 RIGID I
TRANSTIF.- .1470E+07 I

(X) (Y) (Z) 1
DIRECTION COSINEs: I
.0000 . 1736 -. 9840 I

FORCE MAX. 531012.0E0 I
FORCE MIN: -65345.130 1
AXIAL. SUING MAX/KIN: I
TEN.- .0347, .It95 1
COMP- 6638. . 1316 1
GLOBAL ACCEL. MAX/KIN: I

.1400 .2381 .12581
-. 1400 -. 2381 -. 12581

-**gg*-V**##U4 I
FORCE MAX. 60152.280 I
FORCE KIN. -74294. 500 1
AXIAL. SUING MAX/KIN: I
TEN.- .042?. .1155 1
CDMr- .206. .1259 1
GLOBAL ACCEL.. MAX/I"N: I

. 0000 .0000 . 0000 I

.0000 .0000 .00001

FORCE MAX. 64620.400 1
FOR CE KIN. -79762.630 1
AXIAL. SUING MAX/KIN: I
TEN. . 0400. .1 369 1
COMP- .9232. .1791 I
GLOBAL ACCEL. MAX/KIN: I

.1400 .23st .12581

.0000 .0000 .00001

***.***E**#*N|4 1
FORCE MAX. .000 I
FORCE lN.. 000 I
AXIAL, SWING MAX/KIN: I
N/A - . 0000. .0000 I
N/A - . 0000. .0000 I
GLOBAL ACCEL. MAX/KIN: I

. 0000 .0000 .00001

.0000 .0000 .00008
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N U T E C H E N C I N E E RA

* PIPE SUPPORT LOAD COMB. SYSTEM P;?0O 2

PROJECT: HOPE CREEK SNUBBER REDUCTION FILE NUIMDERS
UWNER: PUBLIC SERVICE ELECTRIC AND GAS COMPANY CALC. tC-31) PSEOO5 1016
CLIEN1: PUBLIC SERVICE ELECTRIC AND GAS COMPANY COMP. ACOD

+ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - - - - --- __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _*_ . _ _ _ _ _ _

NODE - P201 5VPPORT 2 OF 2

PIPE DIRECTION COSINES: X - .0000. Y -

SUPT: 16 RIGID I SUPT: 17 RIGID I
ROT. STIF. . 1570E+O8 I ROT. STIF. - . 1566E+04 8

(Xl tY) (2) 1 (X) CY) (Z) I
DIRECTION COSINES: I DIRECTION COSINES: I
1.0000 .0000 .0000 1 . 0000 -. 9B48 -. 1736 1

CASII)- SERVICE LEVEL B

MONT. MAX. 1111443.000 I MONT. MAX. 330415.700 1
MlOtT. MIN *ii****ww 2 MONT. MIN. -319904. 900 I

CLODMA DISPL. MAX/MIN: LOCAL DISPL. MAX/"IN:
. 0936 . 0672 . 0471 . 0471 .0672 .0936

-. 0129 -. 0138 -. 6764 -. 6764 -. 0138 -. 0129

*^"u^----.**ws- CAS(2)- SERVICE LEVEL C

MONT. MAX. 1140140. 000 I MONT. MAX. 49BI56.h00 I
MOMI. MIlR *INe.....w. 1 MONT. MIN. -497179.000 1

(Rotation only)l

. 0000. Z - -1. 0000

I SUPT: 18 RIGID
I ROT. STIF.m . 2970E507
I (X) (Y) (2)
! DIRECTION COSINES:

I

I

I
I
II1 .0000 .1736 -. 9849 I �dI 

I _9

I 

-<

I 

I z

IMONT. 

MAX. 

210291.000 

1 a

IMONT. MIN. -214915.600 1
1 

1 ;u

I 

I rri

1 .0000 .1736 -. 9848 I

*E4**NO4#qa*4§ I

IMONT. MAX. 210291.000 1
1MONT. MIN. -214815.600 I

OLOnAL ACCEL. MAX/MIN: I

.1400 .2381 .12581
-. 1400 -. 2391 -.12582

*Eqwod"*4*#** I

IMONT. MAX. 290482.600 1
IMONT. MIN. -295001.600 1

GLODAL ACCEL. MAX/MtN: I

m V

r 0

C:)a

U,
N -4

-q

0

z

V)
GLO1AL DISPL. MAX/MIN: LUCAL DISPL. HAX/MIN:

0903 . 0635 . 054B . 054B .0635 . 0903 . 0000 .0000 .00001
-. 0167 - 0152 -. 6329 -. 6329 -.0152 -. 0167 .0000 .0000 .00002

*e*.aa*su.. CAS43)- SERVICE LEVEL D a*au*****u*...* I
:I I

IOMT. MAX. 1140140.000 I MONT. MAX. 499283.300 I MONT. MAX. 290506.300 1
MONT. HMl *I..... . 2 MONT. MIIN. -487305. 500 I MONT. MIN. -295025.300 1

LOOAI: DISPL. MAX/MINt LOCAL DISPL. MAX/MIN: OLOUAL ACCEL. MAX/MIN: I
.1299 . 0795 .0554 .0554 .0795 .1299 .1400 .238t .12581

0167 -. 0153 -. 94DI -. 9401 -. OI53 -. 0167 .0000 .0000 .00001

CAS(4)- SERVICE LEVEL 348 *Iw-w----...- I
2. 2 . I

MONT. "AX. . 000 I MONT. "AX. .000 I MONT. MAX. .000 I
MONT. HIN. . 000 MONT. MIN. .000 MONT. HIN. .000 I

I . I

(CLUDAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. MAX/MIN: I
0000 . 0000 , 0000 . 0000 .0000 .0000 0000 .0000 .00001
0000 . 0000 . 0000 . 0000 , 0000 . 0000 . 0000 .0000 .00001

StPTJSRL 9: 39:17.593 61 7/1908 PACE 27 10I - - - - - - - - - - - - - - - - - - -
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N U T E C H E N C I N E E R 5 -- M -

PIPF SUPPORT LOAD C0O0 SYSTEM Plot01 * Z U
m

PROJECT: HOPE CREEK SNUBDER REDUCTION FILE NUtDBERS _ r)
OWNER: PUBLIC SERVICE ELECTRIC AND GAS COMPANY CALC. (C-31) PSEOOS. 1016 NJt
CLIENT: PUBLIC SERVICE ELECTRIC AND CAS COMPANY COMP. ACOD 0 X

-0-0

I MODE - H19 9JPPORT I OF I (Trans. only) I 0.t)

kr-I PIPE DIRECTION COSINES: X - 0000. Y 1. Z 00 - 0000 I m

: SUPT: 19 *tam I 5t, J Sp IAC4 (i' t It
I IRAN.STIF.1 900XE404 I Hor LOAD -07eI 0
I CX) CY) (2) I J 9W
I DIRECTION COSINES: , I

.0000 1.0000 .0000 I <

CAShS)- SERVICE LEVEL B 0*eeoeew4O * '
I FORCE "AX. 437.919 1 ' <
I FORCE MIN -37. 963 1Z
I AXIAL, SWING MAX/HIM: I ICS
I C011P .2433 . 2096 1 1
: lEN.- .0211. .2492 1 I
I LODLM DISPL. "AX/MIN: LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. MAX/MIN: I rP1
2 . 1979 . 2433 .0930 .2433 .0930 . 1879 . 3594 .503: .24691 <
I -. 0537 -. 0211 -. 2424 -. 0211 -. 2424 -. 0537 -. 3594 -. 5036 -. 24691 V/)
I I _
I **.4..eau41 CAS(2)- SERVICE LEVEL C )**O U **0 Z
: FORCE MAX. 509. 40b 1 I
I FORCE MINR -123. 140 1 1 U
I AXIAL. SWING MAX/HIM: I I-
I CONP- .2030. .302b 1 I >
I TEN. - .0684. .3494 t I C
I GLOBAL DISPL. MAX/HIM: LOCAL DISPL. MAX/lIN: GLOBAL ACCEL. KX/MtN: t U)
I 2297 . 2930 . 1970 . 2930 . 1970 . 2297 . 0000 .0000 . 0000I
I -0961 - 0694 -. 3349 -. 06894 -. 3349 -. 0961 . 0000 .0000 .0000: >

z
I .*.#.......... CAS(3)- SERVICE LEVEL D **0a4*a**.. I 0
2 FORCE MAX. 590. 731 1 1
t FORCE HIN. -127. 047 1 S 0
I AXIAL. SWING MAX/MIN: I D
I COMP- .322b . 3038 I z
2 1FN.- .0706. .3491 1 2)
I OLODAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN: GLOBAL ACCE.. MAX/MIN: I rml
I .2310 .3226 .1973 .3226 .1973 .2310 .3594 .5036 .24691 U
I -. 0975 -. 070b -. 3352 -. 0706 -. 3352 -. 0975 .0000 .0000 .00001
I I
: *w..u4*4*1 CAS(4)- SERVICE LEVEL 3*9 **X9Ua6O**U' I
I FORCE MAX. .000 I I
I FORCE MIN. 000 I I
I AXIAL. SUING MAXfMIN: I I
I N/A - .0000. .0000 I 1
I WA - .0000. .0000 1 I

CLOBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/HIM: GLOBAL ACCEL. MAX/MIN: I
0000 .0000 0000 .0000 .0000 .0000 * 0000 .0000 .00002

I 0000 . 0000 . 0000 0000 . 0000 .0000 0000 * °0000 .00001

t I SUPTJSRL 9:38:17. 58 6/ 7/1988 PAGE 29 I
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N V T EC H E N a I N E E R !;

PIPE SUPPORT LOAD COMB. SYSTEM r: ol

P RCUECT: HrPE CREEK SNUBBDE REDUCTION __ FILE NJUBERS
OWNER: PUBLIC SERVICE El.ECTRIC AND GAS COMPANY CALC. (C-31 I PSEOG. 1016
CLIENT: PUBLIC SERVICE ELECTRIC AND OAS COMPANY COMP. ACOD

+- - - -- - - - - --

I 11ODE - His SUPPORT I OF I (Trans. only)
: I

PIPE DIRECTION COSINES: X * -1.0000, o - .0091. Z - .0000 I

I SUPT: 20 SNUBBER
I TRAN STIF. - . 2590E:0 I
I (X) (Y) QZ) I

DIRECTION COSINES: I
1 .0000 1.0000 .0000 I I
: I I
I *..4#...U..4MN CASI t)- SERVICE LEVEL 9 .q..****..... I
I FORCE "AX. 2763. 677 I I
I FORCE KIN. -2763. 677 ' I
I AXIAL. SWING MAX/MIN: I I
I COMP" .2575. .1969 I I
I lEN - .0248. .1033 1
I CLUBAL DISPL. "AX/MIN: LOCAL DISPL MAX/MIN: GLOBAL ACCEL. MAX/MIN: I
I .1953 2575 .0232 .1877 .2592 .0232 .3303 .3189 .09871

-. 0992 -. 0248 -0 02B9 -. 09w4 -. 0257 -. 0289 -. 3303 -. 3189 -. 09971
I 1
1 ***5**OEOO5 CAS(21- SERVICE LEVEL C *4*0*#900 I
I FORCE MAX. 6332. 530 1 1
i FORCE MIN. -6331. 530 I
I AXIAL. SWING MAX/IMN: I I
I COnP- .2817. .2393 1 I
I TEN.- .0549. .154t 1 I
I CLOBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN: GLOBAL ACCEL- *4AX/MIN: I
I . 2325 . 2817 . 0520 . 2351 .2e39 .0520 .0000 .0000 .00001
1 -. 1439 -. 0549 -. 0572 -. 1444 -. 0562 -. 0572 .0000 .0000 .00002
I I
I *.eu.O@.*.5O CAS(3)- SERVICE LEVEL D *4*U..**O***.
I FORCE MAX. 7126.3e9 I
I FORCE MIN. -7126. 399 1
I AXIAL. SWING MAX/MIN: I
1 COMP- .3227. . 2397 1
I TEN - .0561, .158 1
I CLOBAL DISPL. MAX/KIN: LOCAL DISPL. MAX/KIN: GLOBAL ACCEL. MAX/MIN: I
I . 2330 .3227 .0521 .2359 .3249 .0521 . 3303 .3199 .0997t

-. 1481 -. 0561 -. 0575 -. 1486 -. 0575 -. 0575 .0000 .0000 .00001
: I
I t**u.*..*..e-** CASt4)- SERVICE LEVEL 3*9 ****W*U*P*** I
I FORCE MAX. oo000 I
I roRCE KIN. . 00
I AXIAL. SUING MAX/KIN: I
I N/A = .0000. .0000 I

N/A . .0000. .0000 I
I CLOBAL OISPL. MAX/KIN: LOCAL DISPL. MAX/KIN: CLOBAL ACCEL. MAX/KIN: I

0000 . 0000 . 0000 .0000 .0000 .0000 . 0000 .0000 .00001
0000 . 0000 0000 . 0000 .0000 .0000 . 0000 .0000 .0000o

: I

-100

r1i1
r'0

P10

00

1/V)

-I

0

z
0
P1

U)

ID

a
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- - - _ -

N U T E C H E N C IN EE ER S

PIPE SUPPORT LOAD COMDB. SYSTEM 11201

PfI1JECT: tIPE CREEK SNUDDER REDUCTION _ FILE NUMSERS
EIVlIER: PUBLIC SERVICE ELECTRIC AND OAS COMPANY CALC. (C-31) PSE005. 1016
CLIENT: PUDLIC SERVICE ELECTRIC AND CAS COMPANY COMP. ACOD

t NODE - H17 SUPPORT 1 OF I (Trans. only) I
I I
I PIPE DIRECtION COSINES: X - -1. 0000. Y . 009:1- Z - .0000 t

I SUPT: 21 RIGID I I
I IRAN. STIF.- .1320E*07 I
t (X) (Y) (ZI I t
I DlRtlCTION COSINES: I
I .0000 .0000 1.0000 I I

I '.W#**.O*..U CAS(l)- SERVICE LEVEL 9 **, *.4t**** I
I FORCE MAX. 6247. 544 t I
I ORCE "lN. -12099. 760 1
I AXIAL. SWING MAX/tIN: I
: COHP- .0229. .30th t
t lEN. - .0273. .1023 I I
I O1.0DhL DISPL. MAX/MIN: LOCAL DISPL. MAX/IMN: GLODMA ACCEL. MAX/MIN: I
I . 177t . 2434 .0229 .1I01 .2453 .0229 . 3301 .3013 .09921
I -. 0993 -. 024B -. 0273 -. 0995 -. 0257 -. 0273 -. 3301 -. 3013 -. 09821

t saaw"wow*..au*a CAS(2)- SERVICE LEVEL C I*****UUI#O t
I rORCE "AX. 12160.950 t I
I IORCE "IN. -17352.610 I t
t AXIAL, SWING MAX/MIN: I I
I COltP- .0516. .348B t t
t TEN - .0556. .1534 t t
t GLOBAL DISPL MAX/MIN: LOCAL DISPL. MAX/NIN: GLOLAL ACCEL. MAX/MIN: I

. 2250 .2665 . 0516 .2275 . 2686 .0516 . 0000 .0000 .00001
t -. 1439 -. 0532 -. 0556 -. 1444 -. 0545 -. 0556 .0000 .0000 .00001

I a*o**wow*oee*.* CAS(3)- SERVICE LEVEL 0 **so*--s*s.. 1
: FORCE "AX. 12291.300 1
I FORCE MIN -17482. 960 1 1
I AXIAL. SUING MAX/MIN: I I
I COMP- .0516. .379f 1 1
I TEN.- .0559. .157EI: I
I CLODAL DISPL. MAX/MIN: LOCAL DISPL. hAX/ItN: OLOItAL ACCEL. NAX/MIN: I
I 2!255 .3056 .0516 .2283 .3077 .0516 .3301 .30t3 .09821
I -. 1491 -. 0543 -. 0559 -. 1486 -. 0557 -. 0559 .0000 .0000 .00001
I I
I *.uuw**a*us CAS(41- SERVICE LEVEL 3*9 *E*.*,U*-.**# I
I FORCE MAX. .000 I
I l-OnCE Mim . 000 I I
I AXIAL, SWING MAX/MIN: I

N4A - .0W000. .0000 I
I N/A - .0000, .0000 I
I CLODAL DISPL. nAX/MNIW LOCAL DISPL. MAX/MIN: GLOUAL ACCEL. MAX/MIN:I
I 0000 . OOO . 0000 . 0000 .0000 .0000 0000 .0000 .00002
I 0000 .0000 .00000 .0000 .0000 .0000 0000 .0000 .0000;

I u> S SUPTJSRL 9: 39: 17.5 6/ 7/1900 PAGE 30 I
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N U T E C H ENGINEER!,

T PIPE SUPPORT LOAD COMB. SYSTEM fU1:01

PROJEOCT: HOPE CREEK SNUBBER REDUCTION FILE NUMBERS -
OUNER- PUtLIC SERVICE ELECTRIC AND GAS COMlPANY CALC.IC-311 PSE005. 1016
CLIENT: PUBLIC SERVICE ELECIRIC AND OAS COMPANY COMP. ACOD

9_ _ _ _ _ _ _ _ _ _ _ _I__ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I
I
I
i
I
I
I
I
I

NDDE - H22 SUPPoRT I OF I

PIPE DIRECTION COSINES: X - .0000, Y - 1.

SUPT: 22 SNUtBER I
TRAN. STIF.- .8700E405 I

(X) CY) (Z) I
DIRECTION COSINES: I

.0000 . 0000 1.0000 I

CASIl)- SERVICE LEVEL Di,
FORCE MAX. 3999. 196 I
FORCE NIN. -3999. 136 1
AXIAL. SUING MAX/MIN: I
COMP- .1123. .2739 1
TEN. - .0454, .1684 1
GLOBAL DISPL. MAX/JIN: LOCAL DISPL. MAX/MIN:

.0533 .2687 .1123 .2697 .1123 .0533
-. 1667 -. 0241 -. 0454 -. 0241 -. 0454 -. I"7

CAS(2)- SERVICE LEVEL Ct-
FORCE MAX. 7946.756 1
FORCE NIM. -7946.756 1
AXIAL. SWING MAX/IMtl I
COMP . 1534. .3083 1
TEN.- .0920. .2256 1
CLODAL DISPL. MAX/HIN. LOCAL DISPL. MAX/lIN:

.1125 .2971 .1534 .2971 .1534 .1125
-. 2207 -. 0469 -. 0920 -. 0469 -. 0920 -. 2207

CASC3I- SERVICE LEVEL D
FORCE MAX. 8022. 469 1
FORCE MIN. -6022. 469 1
AXIAL. SWING MAX/MIN' I
COMP- .1542, .3411 1
TEN. - .0929. .2384 2
GLOBAL DISPL. MAX/NIN: LOCAL DISPL. MAX/MIN:

1138 .3216 . 1542 .3216 . 1542 .113B
-. 2336 -. 0477 -. 0929 -. 0477 -. 0929 -. 2336

CAS(4)- SERVICE LEVEL 3*f
FORCE MAX. . 000 I
FORCE NIH. . 000 I
AXIAL. SWING MAX/XIN::
N/A - .0000. .0000 2
N/A - .0000. .0000 I
CLOtlAL DISPL. MAXJMIN: LOCAL DISPL. MAX/MIN:

0000 . 0000 . 0000 . 0000 . 0000 . 0000
.0000 .0000 .0000 .0000 .0000 .0000

(Trans. onIVl I

I

0000, - .0000 I

GLOBAL ACCEL. MAX/MIN: I
.5351 .2537 .17431

-. 5351 -. 2537 -. 17431

CLOBAL ACCEL. MAX/MIN: I
.0000 .0000 .00001
.0000 .0000 .0000 t

GLOBAL ACCEL. MAX/MIN: I
.5351 .2537 .17431
.0000 .0000 .0000O

t
OLOJIAI. ACCEL. MAXXMIN: I

.0000 . 0000 .00002
. 0000 .0000 .0OOO0t
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ofI I U 2IIU 3 II III NWI II I I

N U I E C H E N C I N E E R 1.

* PIPF SUPPORT LOAD COtMB. SYSTEM 1';'0I 0

PRtIVECT: HOPE CREEK SNUDER REDUCTION .. FILE NUMJIERS __
OwwtR. PUVLIC SERVICE f.LCcTRIC AND CAS COMPANY CALC. (C-31) PSEOO5. 1016
CL IENT: PUBLIC SERVICE ELECTRIC AND GAS COMPANY COMP. ACOD
+ - - -__-------_ -----…. …--…-----

a
WODE = H14 SUPPORT I OF I

PIPE DIRECTION COSINES' X - -1.0000. Y -

SUPT: 24 RIGID I
TRAN. STIF.- . 3491E+07 I

(X) IV) IZ) I
DIRECTION COSINES: I
.0000 .0000 1.0000 I

CAS(h)- SERVICE LEVEL B
FORCE MAX. 7139. 972 t
FORCE MIN. -64D3. 155 1
AXIAL. SIWING MAX/"IN: I
CUMP- .0237, .1961 1
TEN. - .0235. . 1022 1
CLOBAL DISPL. MAX/HIN: LOCAL DISPL. MAXHIMN:

. 1267 . 1496 .0237 .1281 .1503 .0237
-. 0997 -. 0223 -. 0235 -. 0999 -. 0232 -. 0235

CAS(2)- SERVICE LEVEL C
FORCE MAX. 8711. 959 I
rURCE HIN. -0561. 945 1
AXIAL. SWINO MAXHIMN: I
COlP- .0515. .2390 1
TEN. a .0515. .1499 1
GLOBAL DISPL. MAX/HIN: LOCAL DISPL. MAX/MIN:

1740 .1639 .0515 .1755 .1655 .0531
1444 -. 0401 -. 0515 -. 1447 -. 0414 -.0515

EU*44*5*300U4O* CASt3)- SERVICE LEVEL D
FORCE MAX. 9674. 324 I
FTIRCE MIR -9246. 945-t
AXIAL. SUING MAX/HIN:. I
COMP- .0519. .2575 1
TEN.- . 0515. .1541 1
cLODAt& DISPL. MAXIlMN: LOCAL DISPL. MAX/MIN:

1745 . 1894 .0519 . 1762 . 1910 .0519
14e7 -. 0404 -. 035 -. 1490 -. 0419 -. 0513

CASt4)- SERVICE LEVEL 300
FORCE MAX. .000 I
FORCE MIN . 000 I
AXIAL. SWING MAX/HIN: I
N/A - .0000. .0000 I
N/A - .0000, .0000 o
GLOBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN:

.0000 .0000 .0000 .0000 .0000 .0000
0000 .0000 . 0000 .0000 .0000 .0000

.

(Trans. only) I

0092. Z .0000 I

GLOBAL. ACCEL. MlX/flMN:2
.3299 .2273 .10223

-.3209 -.2273 -. 10221

OLOIIAL ACCEL. MAX/IMN: I
. 0000 .0000 .00003
.0000 .0000 .00003

GLOBAL ACCEL. MAX/"IN: I
.3289 .2273 .10221
.0000 .0000 .00003

*,*44|**3E**6***v 3

OLODAL ACCEL. MAX/"IN: I
.0000 .0000 .00001
.0000 .0000 .00003
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N U T E C H E NC I N EE R S

0 PIPE SUPPORT LOAD COMO. SYSTEM P101 0

PROJECT: HOPE CREEK SNUDDER REDUCTION - . FILE NUMDERS -

OWNER: PUDLIC SERVICE ELECTRIC AND OAS COMPANY CALC. IC-31) PSEOO5. 016
CLIENT: PUBLIC SERVICE ELECTRIC AND OAS COMPANY COMP. ACOO
* …____ _____________ .................................................................... ___ ............... _

NIDE - HIJ SUPPORT I OF I

PIPE DIRECTION COSINES: X * -1.0000. Y -

SUPT: 23 SNUDDER I
TRA.t STIF.- . 4950E+06 I

(X) (YI CZ) I
DIRECTION COSINES: I
.0000 1.0000 .0000 1

CAStl)- SERVICE LEVEL B
FORCE MAX. 4227.485 1
FORCE HIN. -4227. 485 1
AXIAL, SWING MAX/IMN: t
COMP- .13b2. .1221 1
TEN.i* .0217. .1027 1
CLOBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/XIN:

.1195 .1362 .0248 .1201 .1367 .0248
-. 0997 -. 0217 -. 0245 -. 0998 -. 0221 -. 0245

CAS42)- SERVICE LEVEL C
FORCE MAX. 7943. 962 1
FORCE MIN. -7843. 962 1
AXIAL. SWING MAXXMIN. I
COMP- .1494. .1749 1
TEN.- .0381, . 1537 I
GLODAL DISPL. MAX/HIN: LOCAL DISPL. MAX/HIN:

. 1668 . 1494 . 0526 . 1674 . 1501 .0526
-. 1444 -. 0381 -. 0527 -. 1445 -. 0397 -. 0527

CAS(3)- SERVICE LEVEL D
FORCE MAX. 8116. 966 1
FORCE HIN. -116. 966 1
AXIAL. SWING MAX/MIN: I
COMP- .1728. .1755 1
1EN.- .0383. .1577 1
CLODAL DISPL. MAX/HIN: LOCAL D1SPL. MAX/M.N

1672 . 1728 . 0532 .1679 . 1735 .0532
-. 1487 -. 0393 -. 0527 -. 1480 -. 0399 -. 0527

CAS(4)- SERVICE LEVEL 3*1
FORCE MAX. D000 1
rORcE MIN. . 000 1
AXIAL. SWING MAX/MIN:E:
N/A - .0000. .0000 1
NIA - .0000. .0000 :
.tODAL OISPL. MAXfMIN: LOCAL DISPL. HAX/MIN

.0000 .0000 .0000 .0000 .0000 .0000
0000 . 0000 . 0000 . 0000 .0000 . 0000

.

(Trans. onlig) I

0040. Z .0000 I

**.****....** I

GLOBAL ACCEL. MAX/MlE: I
. 3286 .2243 .10441

-. 3296 -. 2243 -. 10441

* 4**~** n*- - I
1

I

GLOBAL ACCCL. MAX/MIlE: I
.0000 .0000 .00001
.0000 .0000 .00001

***g*4*#..800-* I

CLODAL ACCEL. tMX/xMN: I
.3278 .2243 .10441
.0000 .0000 .00001

GLOBIAL ACCEL. MAX/MIN: I
.0000 .0000 .00001
0000 .0000 .00001

I
IPACE 33 1

-v c
;a /)

;;m

-ri
0;

t U)

0

0
Iu

1r
C)

Uf)

p

r;

.01 1

SUPTJSRL 9:38:17.58 6/ 7/1988

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

__ _ _ - -_ -_ _ - - -



N-U TE C H E N C I N E E R 8

PIPE SUPPORT LOAD COM. SY3TEM P201

PfltJECT: HOPE CREEtK SNUBBER REDUClION _ _ FILE NUMDER9 __
OWNER- PUBLIC SERVICE tLECTRIC AND GAS COMPANY CALC. CC-31) PSEOOS. 101
Ct IFNT: PUBLIC SERVICE ELECTRIC AND CAS COMPANY COMP. ACOD

: I
: rnDE - 103 SuPPORT I OF ( (Trans. onl#) I

J I
I PIPE DIRECTION COSINES: X - -1.0000. Y - .0091. 2 = .0000

: SUP1: 25 RIGID I
I TRAM STIF. w . 400E+Oh& t
I (XI fY) CZ) I I
I DIRECTION COSINES: I
: . 0000 1.0000 .0000 I .
I I :
I .-*i*~****e*O* CASI 21- SERVICE LEVEL B
I FORCE MAX. 3362. 215 I I
t FORCE MIN. -9060. 547 1 I
2 AXIAL. SWING "AX/MIN: : I
2 COMP- .0037. .0670 1 1
I TEN. w .0172. .1079 a
: CLOBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/lMN: CLOHAL ACCEL. MAX/MIN: I
I .0567 .0037 . 0371 .056O .0042 . 0371 .3:253 .2543 .15201

-. 2002 -. 0172 -. 0400 -. 1004 -. 0181 -. 0400 -. 3253 -. 2543 -. 15291

I .s.#**....... CAS42)- SERVICE LEVEL C *I.e*.asaa I
I FORCE MAX. 7700. 582 1
I FORCE MIN. -14242. 01 1
I AXIAL. SUING MAX/MIN: I I
I ComP" .0119. .1240 1 1
I TEN.w .0256. . 1627 1 1
1 6LO3AL DISPL. MAX/IEN: LOCAL DISPL. "IAX/Ml": GLOBAL ACCEL. MAX/MIN: I
I .1028 .0119 .0693 .1029 .0129 .0693 .0000 .0000 .00001
I -. 1449 -. 0256 -. 0741 -. 1451 -. 0269 -. 0741 .0000 .0000 .0000O
I I
I ----. 6--.w*#4# CAS(3)- SERVICE LEVEL O *I..-*....* I
I rORCE MAX. 7056. 343 t I
: -ORCE HIMN -14397. 770 1 1
I AXIAL. SWING MAX/lIN: I I
I COMPw .0124, .1244 1 1
I TEN.- .0260b .16Wt 1 1
I GLOBAL DISPL. MAX/MEN: LOCAL DISPL. MAX/HIN: GLOBAL ACCEL. MAX/MIN: I
1 .1033 .0124 .0694 .1034 .0133 .0694 .3253 .2S43 .15291

1493 -. 0260 -. 0742 -. 1496 -. 0273 -. 0742 .0000 .0000 .00002
I I
: ~~*iU** **4UU*-* CAS(4)- SERVICE LEVEL 300
I FORCE MAX. . 000I 2
I I ORCE "IN. .000 I
: AXIAL. SdING MAX/MnN: I I
I N/A - .0000. .0000 2
: N/A - .0000, .0000 I I
: CLOBAL DISPL. MAX/MEN: LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. MAXIMEN:1
I . 0000 . 0000 . 0000 . 0000 . 0000 . 0000 . 0000 .0000 .00001

2 I . 0000 . 0000 . 0000 . 0000 . 0000 . 0000 0000 .0000 .0000:I ht
|txI SDPTDSRL 9:38-17.6 6/ b 7/59098 PACE 34 1
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N U T F C H E N CI N E E R 5

PIPE SUPPORT LOAD COMB. SYSTEM P201 0

PR(KECT: HoPE CREEK SNUDDER REDUCTION __ _ FILE NUMBERS
OWtER: PUBLIC SERVICE ELUCTRIC AND OAS COMPANY CALC. (C-31) PSEOO5.1016
CLIENT: PUBLIC SERVICE ELECTRIC AND GAS COMPANY COMP. ACOD

+ _ ______ __________________ - - _- ___--_

I

I

I

I

~I
c:> 1t} x I

IIe +

NODE - Hi1 SUPPORT I OF I

PIPE DIRECTION COSINES: X " .0000, Y - -l

SUPT: 26 RIGID I
IRAN STIF.- 1750E+07 I

(X) CY) QZ) I
DIRECTION COSINES: I

-. 7844 . 0000 -. 6202 1

CAS(I)- SERVICE LEVEL B
FORCE MAX. 3832.994 S

FORCE INI -2288.341 I
AXIAL, SWING MAX/"IN: I
TEN.- .0503. .0053 t
COMP- .0513. .1673 2
C.OBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN:

.0409 0047 .0294 .0047 .0294 .0409
*.0373 -. 1672 -. 0355 -. 1672 -. 0355 -. 0373

CAS(2)- SERVICE LEVEL C
FORCE MAX. 6493.863 1
FORCE MIN. -4962.235 1
AXIAL. SUING MAX/MZt. I
TEN.- .0955, .0245 1
comP- .0965. .1852 1
CLUBAL DISPL. MAX/MIN- LOCAL DISPL. MAX/MIN:

.0773 .0242 .0562 .0242 . O562 .0773
*.0734 -. 1852 -. 0627 -. 1852 -.0627 -. 0734

CASQ3)- SERVICE LEVEL D
FORCE MAX. 6620.108 1
roRCE KIN. -5088.480 I
AXIAL. SWING MAX/KIN: I
TEN.- .0959. .0253 1
COMP- .0969. .1098 1
GLUOAL DISPL. MAX/IMN: LOCAL DISPL. MAX/MIN:

.0774 .0251 .0569 .0251 .0568 .0774

.0739 -. 198 -. 0627 -. 1898 -.0627 -.0739

CAS(4)- SERVICE LEVEL 3.8
FORCE MAX. .000 1
FORCE MIN. .000 1
AXIAL. SWING MAX/MIN: I
N/A r .0000. .0000 I
N/A - .0000. .0000 I
GLOIAL DtSPL. MAX/MIN: LOCAL DISPL. MAX/MIN:

0000 .0000 .0000 .0000 .0000 .0000
.0000 . 0000 .0000 . 0000 .0000 .0000

(Trans. onlI) I

0000. Z - .0000 2

#*#UO,-*b.#4*-4 2

GLODAL ACCEL. MAX/KIN: I
.1208 .2716 .11092

-. 1208 -. 2716 -. 11091

.**.*..*..*... 2

OLOBAL ACCEL. MAX/MtN: I
.0000 .0000 .00001
.0000 .0000 .0000:

OLODAL ACCEL. MAX/KIN: I
.1208 .2716 .11092

onoo . 0000 .00002

GLOBAL ACCEL. MAX/KIN: I
.0000 .0000 .o0000:
.0000 .0000 .00001

PAGE 35 I

-O c

5 m
2'1u

krr

OIl

m

C)

)-4

r-

0
P1

ri)

SUPTJSRL 9:39:17.59 6/ 7/1909
- -_ -_ -_- _ _-_-_- _ _- _ _-_-_-_ _ __--_ _ __-_-_-_ _ _ _ _ _ __-.-._ _ _ _ _ _ _ _ _ _ _

-



-. - -C - - - - -E -E r
N4 U T Em C H E N C I N E E R 5

* PIPE SUPPORT LOAD COMB. SYSTEM 1;t01

PRUJECT: HOPE CREEK SNUSBER REDUCTION _ -__ FILE M)MDERS --
OWUER: PUBLIC SERVICE ELECTRIC AND GAS COMPANY CALC. %C-11) PSE00S 1016
CLIENT: PUBLIC SERVICE ELECTRIC AND CAB COMPANY COMP. ACOD
+ - - - - -._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _

- -_- - - _.JLL_ - AN L. " S st * a iW

NOUE - H12 9UPPORT I OF I

PIPE DIRECTION COSINES: X - .0000. V - -I

SUPT: 27 RIGID I
TRAN STIF.- .3066E+07 t

CxI (Y) CZ) I
DIRECTION COSINES: I
.4524 .0000 -. 9918 I

*w#INPsNI*****. CAStI)- SERVICE LEVEL B
FORCE MAX. 2308.176 I
FORCE MIN. -39t1.790 1
AXIAL. SWING MAX/MIN: I
TEN.- .0062. .0925 I
COMP- .0042. .1970 1
GLOBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MlN:

.0796 . 0047 .0474 .0047 .0474 . 0796

.0416 -. 1909 -. 0250 -. 1909 -. 025 -. 0416

CAB(2)- SERVICE LEVEL C
FORCE MAX. 3253.307 1
FORCE MIN -9347. 229 1
AXIAL. SUING MAX/MIN :
TEN.- .0120B .I3m I
COCP- .0108. .229? I
CLOBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/lIN:

.1165 .0241 .0735 .0241 .0735 .1165
-.07B6 -.2089 -. 0520 -. 20B9 -. 0520 -. 0706

CASt3)- SERVICE LEVEL D
FORCE MAX. 3432.731 t
FORCE MIN. -9526.652 1
AXIAL, SWING MAX/I"N: I
TEN - .0129. .140B I
CODMP .Of01. .2337 1
GL0BAL DISPL. MAXIMIN: LOCAL DISPL. MAX/MIN:

.178 .0251 .0742 .0251 .0742 .J17
.0786 -.2141 -.0520 -.2141 -.0520 -.0796

CAS(4)- SERVICE LEVEL 3*B
PORCE MAX. .000 I
FORCE MIN .000 1.
AXIAL. SWING MAX/"IN: I
N/A * .0000. .0000 I
N/A - .0000. .0000 1
CLODAL DISPL. MAX/MIN: LOCAL DISPL. NAX/MIN:

0000 . 0000 D000 . 0000 , 0000 . 0000
0000 . 0000 . 0000 . 0000 . 0000 . 0000

(Trans. only) I

0000. Z- .0000 2

GLOBAL ACCEL. MAX/MNI: I
.1336 .2714 .10211
-.1336 -.2714 -.10212

t

.*U*m4Hmfv5o* I

1

1

1

GLOBAL ACCEL. MAX/MIN: I
.0000 .0000 .01002
.0000 .0000 .0(0003

GLOBA. ACCEL. MAX/MNI: I
.3I36 .2714 .1021:
.0000 .0000 .00001

GLOBAL ACCEL. MAX/MIN: I
.0000 .0000 .00001
.0000 .0000 .0000W

I

*-**|****w*h*"I
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N U T E C H E N C i N E E R ;

PIPE SUPPORT LOAD COMD. SYSTEM P:'OI

PRtVJECT: HOPE CREEK SNU8DER RFDUCTION ___ FILE NUMBERS
ODWER: PUBLIC SERVICE ELECTRIC AND GAS COMIPANY CALC. (C-31 I PeEO05. 1016
CLIENT: PUBLIC SERVICE ELECTRIC AND CAB COMPANY COMP. ACOO

: I
I NUDE " H110 SUPPORT I OF I (Trans. only) I
I I
I P IPE DIRECTION COSINES: X - .0000. Y -1. 0000. Z . 0000
I 1
I SUPT: 20 SNUBBER I I
: TRAN STIF.- . OOOOE+OO I I
I CX) (Y) (2) I I
I DIRECTION COSINES: I I
I 1.0000 .0000 .0000 I I
I I I
I ........ *....* CASt 1)- SERVICE LEVEL n *.u..**... I
I FORCE MAX. .000 I I
I FORCE MIN. . 000 I
I AXIAL. SUING MAX/MIN: I I
I COMP. . 3492. .2956 I
I 1EN.- .1399. .3353 I1
: CLO3AL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN: OLOBAL ACCEL. "AX/MIN: I
2 .3482 .0045 . 2956 .0045 .2956 .3482 .4085 .2700 .45241

.. 139B -. 333b -. 0332 -. 3336 -. 0332 -. 1398 -. 4095 -. 2700 -. 45241

I I..u..u.* CAS(2)- SERVICE LEVEL C I
I r-URCE. MAX. . 000 I I
: I:RCE "iln . 000 2 I
I AXIAL. SWING MAX/MIN: I I
I CCMP- .3997. . 3099 1 I
: 1EN.- .1926. . 3563 1 I
I CLODAL DISPL. MAX/MIN: LOCAL DISPL. MAX/XIN: GLOBAL ACCEL. MAX/MIN: I
: 3997 . 0241 . 3089 .0241 . 3089 .3997 . 0000 .0000 .0000o

1926 -. 3518 -. 056? -. 3518 -. 0567 -. 1926 .0000 .0000 .00001

I pf...**-****u*. CAS(3)- SERVICE LEVEL D
I FORCE MAX. .000 I
I rVRCE IN. . 000 I
I AXIAL. SUING MAX/MIN: I I
2 COMP- .4118, .3152 1 t
2 'IEN. - .1930, 3653 1 1
I CLOBAL? DISPL. "AX/MIN: LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. MAX/xIN: I
I .4t19 .0251 .3142 .0251 .3142 .4110 .4085 .2700 .45241
2 -. 1930 -. 3609 -. 0563 -. 3609 -. 0569 -. 1930 . 0000 .0000 .0000
I I
I **.**,*WEO CAS(4J- SERVICE LEVEL 3.9 *I-FF--#m-* 2
I FORCE MAX. . 000 I I
I fORCE KIN. .000 I I
I AXIALj SUING MAX/KIN-: I
I N/A " .0000. .0000 I I
I N/A - .0000. .0000 I I
I CLUBAL DISPL. MAX/KIN: LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. MAX/KIN: t
I . 0000 . 0000 . 0000 .0000 . 0000 . 0000 . 0000 .0000 .00001
I . 0000 . 0000 . 0000 .0000 . 0000 . 0000 . 0000 .0000 .00001
I t

-0
;00t

~;m

C)
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0
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N U T E C H E N O I N E E R S

i PIPE SUPPORT LOAD COMD. SYSTEM P201 V
PRtIJECT: HOPE CREEK SNUnBER RFDUCTION -_ FILE NUMBERS
OWNER: PUBLIC SERVICE ELECTRIC AND CAS COMPANY CALC. IC-31j PSEOO5. 1o16
CLIENT: PUBLIC SERVICE ELECTRIC AND OAS COMPANY COMP. ACOD

_ _.. _- - -… _ _ * - - .___ -

NODE - H9 SUPPORT I OF I

PIPE DIRECTION COSINES: X - .0000. Y - -I

SUPT: 29 SNUBBER I
TRAN. STIF. .OOOOE+00 I

(X) CY) 41) I
DIRECTtON COSINES: t
.201 .0000 -. 9600 t

CAS(1)- SERVICE LEVEL B
FORCE MAX. .000 I
IFORCE KIN. . 000 I
AXIAL. SUING MAX/MIN I
tEN.- .2037. .4621 1

TEN.- .010 . . 30B6 I
GLOBAL DISPL. MAX/MInN LOCAL DISPL. MAX/MIN:

.3065 .0045 .3250 .0045 .325O .3B65
- 1548 -. 3549 -. 0346 -. 3549 -. 0346 -. 1548

CAS(2)- SERVICE LEVEL C
FORCE MAX. .000 I
FORCE KIN. . 000 I
AXIAL. SUING MAX/M.N I
TEN.- . 2101. .5203 t
TEN.- .0040. . 4318 1
GLOBAL DISPL. HAX/MIN LOCAL DISPL. MAX/MIN:

.4401 .0241 .3473 .0241 .3473 .4401
2090 -. 3730 -. 0571 -. 3730 -. 0571 -. 2099

6*O*"*WU*U*"*- -CAS(3)- SERVICE LEVEL D
FORCE MAX. . 000 1
FORCE KIN. . 000 1
AXIAL. SWING "AX/MIN: I
TEN.- .2133. . 5354 :
IEN.- .0041. .4404 I
MLODAL DISPL. "AX/MIN LOCAL DISPL. "AX/MIN:
.4536 .0251 .3545 .0251 .3545 .4536

2103 -. 3B27 -.05,1 -. 3827 -. 0571 -. 2103

*6us4^*Oa***U** CAS(41- SERVICE LEVEL 309
FORCE MAX. .000 I
FORCE MIN. .000 o
AXIAL, SUING "AX/"IN: I
N/A - . 0000. .0000 I
N/A . 0000 .0000 I
GLODAL DISPL. KAX/MINf LOCAL DISPL. MAX/MIN:

0000 . Do0 . 0000 . 0000 .0000 . 0000
0000 .0000 * 0o00o . 0000 .0000 . 0000

(Trans. onli) '

.0000. Z - .0000 t

...a.........u* I

GLOBAL ACCEL. MAX/MIN: I
.4497 .2699 .50511

-. 4497 -. 2699 -. 50811

OLOBAL ACCEL. MAX/KIN: I
0000 * 0000 .00002
.(00 .0000 .00001

**s...*.*.. 2

GLOBAL ACCEL. MAX/KIN: t
.4497 . 699 .5091t

0000 .0000 .00001

GLOBAL ACCEL. MAX/MIN: I
.0000 .0000 .00002

0000 .0000 .0000:

PACE 30 I
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N.U T E C H E EN NEE R !;

PIPE SUPPORl LOAD COMD. SYSTEM 1e.01

PRWECT: HOPE CREEK SNt)DtlER RFDUCTION _ FILE NUMBDERS
OIWtNER: PUBLIC SERVICE ELECJRIC AND GAS COMPANY CALC. tC-11 I PSECO0. 1016
CLIENT: PUtLIC SERVICE ELECTRIC AND GAS COMPANY COMP. ACOD

I 2
I NODE - 9SiEL SUPPORT I OF 2 (Trans. onlq0 I
: I
I PIPE DIRECTION COSINES: X - .0000- Y -. 011;. Z - -. 9999 1

I
I
I
I
I

SUIPT: 30 RIGID I SUPT: 31 RIGID I
TRAM STIF.- . 3100E.03 I TRAN. STIF.- . 1825E404 I

(X) (VY (1Z t (Xi (VY (Z) t
DIRECTION COSINES: I DIRECTION COSINES: I
.0000 .0000 -1.0000 I . 0000 1. 0000 .0000 I

5**#*I-I*lEUr4# CASII)- SERVICE LEVEL B
FORCE MAX 3. 507 I FORCE MAX. 50.207 1
FORCE MIN. -115.645 I FORCE "IN. -472.795 I
AXIAL. SWING "AXU"IN: I AXIAL. SWING MAX/MIN: I
TEN. - .3730. . 309 I COmP- .0319. . 6481 1
COaP- .0113O .3202 I TEN.- .2591. .1895 1
GLODAL DISPL. HAX/MIN: LOCAL DISPL. MAX/7IN:

.5299 .0319 .3730 .3734 . 0361 .5299
-. 182 -. 2591 -. 0113 -. 0142 -. 2592 -. 1982

***0##f*4 * CAS(21- SERVICE LEVEL C
FORCE "AX. 6. 909 I FORCE MAX. 98.481 1
FORCE MIN. -119. 068 I FORCE "IN. -511.99f I
AXIAL. SWING MAX/MIN: I AXIAL. SUING MAX/HIN: I
TEN. - .3941. .5h65 I CONP" .0540. . 6990 1
COtP- .0223. .3710 I TEN.- .280S. .2450 1
GLOBAL DISPL. "AX/"IN: LOCAL DISPL. MAX/MItN

.5J40 . 0540 . 3941 .3847 .0593 .5840
-. 2440 -. 2805 -. 0223 -. 0254 -. 2908 -. 2440

CAS(31- SERVICE LEVEL D
FORCE MAX. h, 94E 1 FORCE "AX. 98. 679 1
FORCE HIN. -122. 166 I FORCE MIN. -512. 194 1
AXIAL. SUING MAX/MIN: I AXIAL. SWING MAX/MIN: I
TEN. - .3941. .6032 I COMP- . 0541. .7185 1
COMIPW .0224. .3722 I TEN. - . 2806. . 2455 1
GLO.AL DISPL. "AX/MIN: LOCAL DISPL. MAXIMIN:

.608 . 0541 . 3941 .3947 .0OJ5 . 6008
-. 2445 -. 2806 -. 0224 -.0256 -. 2809 -. 2445

CAS(42- SERVICE LEVEL 3*B
FORCE MAX. . 000 I FORCE MAX. . 000 I
FORCE MIN . 000 I FORCE MIN. .000 I
AXIAL. SUING MAX/MIN: I AXIAL. SIJING MAX/MIN: I
N/A - .0000. O00O I I/A - .0000. .0000 1
N/A - .0000. .0000 I1N/A - .0000. .000 I
GLOBlAL DISPL. MAx/MIN: LOCAL DISPL. MAX/HIN:

0000 . 0000 . 0000 .0000 . 000 . 0000
0000 . 0000 . 0000 . 0000 . OO .0000

SUPT: 32 RIGID I
TRAN.STIF.- .1825E+04 I

I XI (YV (I I
DIRECTION COSINES: I
1.0000 .0000 .0000 I

#*I*U*** I
FORCE "AX. 967. 101 1
FORCE HIN. -343.467 1
AXIAL. SUING MAX/MIN: I
COMP- .5299, .3744 1
TEN. - . 1982. . 2593 t
GLOBAL ACCEL. MAX/IIN: I

5463 1.0454 .09221
-. 5463 -1.0454 -. 09221

1
******* I

FORCE MAX. 1065.759 1
FORCE "IN. -445.276 I
AXIAL. SUING MAX/IMN: I
COMP . 5J40. .3979 2
TEN." .2440. .2814 1
GLOBAL ACCEL. MAX/MIN: I

0000 .0000 .00002
.0000 .0000 .00001

*W~***4U5*O 2
.FORCE MAX. 1096.497 I

FORCE MIN. -446.251 1
AXIAL. SWING MAX/fIN: I
CoMP. . 6008, . 3978 1
TEN.- .2445. .2815 I
GLOBAL ACCEL. MAX/IMN: I

.5463 1.0454 .09221

.0000 .0000. .00001

4U.W..,b#O4U.0* I

FORCE MAX. .000 I
FORCE MIN. .000 I
AXIAL. SWING MAX/MIN: I
N/A - . 0000. .0000 :
N/A a .0000. .0000 I

LOB1AL ACCEL. MAX/MIN: I
.0000 .0000 .00002

.0000 .0000 .00001

'1
0

-ri

z

U)

z

z
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U)
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o1 _
0
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I I m w as w sum w w * ww
N U T E C H E N G I N E E R b

0 PIPE SUPPORT LOAD COMB. SYSTEM MPOI

PROJECT: HOPE CREEK SNUBBER REDUCTION F_ ILE NUMBERS
OI.FR: PUBLIC SERVICE ELECTRIC AND GAS COMPANY CALC. (C-31) PSEOOS. 1016
ClIENT: PUBLIC SERVICE ELECTRIC AND CAS COMPANY COMP. ACOD

+ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~ _ _ _ _ _ _ _ _

-m w _ _ - w .W -W Uw. -

NODE * 953EL SUPPORT 2 OF 2 IRotation onlyl

PIPE DIRECTION COSINES: X - .0000. Y - -. 0112. Z - -. ssi9

I
I
f
I
I
I
I
I
I

SUPY: 33 RIGID I SUPT: 34 RIGID I
ROT. STIf.- . 6670E+05 I ROT. STIF. n . 6670E+40 I

(XI CY) (z) I (X) tY) (ZI I
DIRECTION COSINES: I DIRECTION COSINES: I

.0000 .0000 -1.0000 I .0000 1.0000 .0000 :

CA(Sl)- SERVICE LEVEL B

MDIT. MAX. 90.674 I MOtT. MAX. 220.009 1
MOMT. MIN -292.023 1 MOMT. MIN. -66. 546 1

GLOBAL DISPL. AX/MINI: LOCAL DISPL. MAX/MINt
.52s9 .0319 .3730 .3734 . 036W .5299
-. 1e2 -. 2591 -. 0113 -. 0142 -. 2592 -. 5982

CAS(21- SERVICE LEVEL C

tKMT. MAX. 114.823 1 MONT. MAX. 239.615 5
MOMT. MIN. -315.139 I MOMT. MIN. -86.670 I

GLODAL DISPL. MAX/MIN: LOCAL DISPL. nAXININ
5940 .0540 3841 3847 .0583 .5840
2440 -. 2905 -. 0223 -. 0254 -. 2808 -. 2440

4d*#*OOO'SS*5*I CAS(3)- SERVICE LEVEL D

MOMT. MAX. 115. 104 I MOMT. MAX. 242.942 1
MONT. MIN -326. 171 1 MONT. "IN. --06. 998 I

I I
I t

QLODAL DISPL. MAX/NIN: LOCAL DISPL. MAX/MIN:
* 6009 .0541 .3941 .3947 .0595 .6008

2445 -. 2906 -. 0224 -. 0256 -. 2800 -. 2445

CAS14)- SERVICE LEVEL 3*D
: I

WlMT. MAX. 000 I MOMT. MAX. .o000
MOMT. MIN. .000 I MOMT. MIN. .000 I

1 I

GLOBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN:
0000 . 0000 . 0000 .0000 . 0000 . 0000
000D . OOO . 0000 .0000 .0000 .0000

9PTJSRL 9:39:17.59 6/ 7/1989

SUPT: 35 RIGID
ROT. STIF.- .6670E*05

IX) CY) (2)
DIRECTION COSINES:
1.0000 .0000 .0000 I

oMnT. MAX. 136.706 I
MONT. MIN. -11.390 1

GLOBAL ACCEL. MAX/MIN: I
.5463 1.0454 .09221

-. 5463 -1.0454 -. 09221

MOnT. MAX. 143.62S i
MONT. "IN. -20.597 1

GLOBAL ACCEL. MAX/NIN: I
.0000 .0000 .00001
.0oo0 .0000 .00001

h*O.@E**6**... I

hOMI. MAX. 147.224 1
MONT. MIN. -20.695 1

GLOBAL ACCEL. MAX/NIH: I
.5463 1.0454 .09222

0000 .0000 .00001

MOnT. MAX. .000 I
MOMT. MIN. .000 I

oLonAL ACCEL. MAX/NIN:
0000 .0000 .00001

.0000 .0000 .00001
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N U T E C H E N C I N E Ea R 5

* PIPE SUPPORT LOAD COMB. SYSTEM p'ot 0

PRtJECT: HMPE CREEK SNUBBER REDUCTION _ FILE NUJ1BERSR
OWNER: PUBLIC SERVICE ELECTRIC AND OAS COMPANY CALC. *C-31) PSEWS. 1016
CLIENT: PUBLIC SERVICE ELECTRIC AND OAS COMPANY COMP. ACOD
4-
I
I
I
I
II

I
I
I

______ _- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ._ _

NODE - NO SUPCPRT I OF I

PIPE DIRECTION COSINES: X - .0000. Y * -.

SUPT: 36 8ia 9 sFpolao. 1mi"It I
TRAN. 9TIF. - . 1200E#04 0 Hor LO^' -2g(.o O

DIRT ) CZ) I CSE 1
DIRECTION COSINES: I

I .0000 1.0000 .0000 I
I
I -- 5#*4***"* CAStt)- SERVICE LEVEL B
I FORCE "AX. 29. 981 1
I FORCE NIM. -196.429 I
I AXIAL. SWINO MAX/MIN: I
: COMP. .024V. .4762 1
I TEN. - .1637. .1423 1
I CLUBAL DISPL. "AX/"IMI LOCAL DISPL. "AX/HIN:
I . 3693 . 0249 . 3006 . 3008 .0279 . 3693

-. 1419 -. 1637 -. 0114 -. 0130 -. 1639 -. 1419

I -- r.as w CA9121- SERVICE LEVEL C
I FORCE MAX. 48. 132 1
I EORCE MIt. -214. 231 1
I AXIAL. SWING HAXXMIN: I
I COmP .0401. .5177 1
I TEN.- .1705. .1896 1
I CLOBAL DISPL. tAX/XIN: LOCAL DISPL. MAX/MINI
I .4134 . 0401 .3116 .3120 .0432 .4134
1 -. 1073 -.1785 -. 0223 -. 0241 -.17137 -. 1t73

I *...**##-..a.6. CAt(3)- SERVICE LEVEL D
I FORCE "AX. 41. 219 :
I FORCE MIN -214. 318 I
I AXIAL. SUING MAX/"IN: I
I COMP. .0402, .5320 I
: TEN. - .1706. .1990 1
I GLOBAL DISPL. "AX/"IN: LOCAL DISPL. IIAX/MIN:

.4253 . 0402 . 3195 .3199 .0434 .4253
1 -. 1977 -. 1786 -. 0224 -. 0242 -. 1780 -. 1677

I *'.i.ee**..*u-- CAS4t- SERVICE LEVEL 3.3
t rORCE MAX. .000 I
I I ORCE MIN. . 000 I
I AXIAL. SWING "AXININ: I
I N/A - .0000. .0000 I
I NIA " .0000. .0000 1
I CLOCAL DISPL. MAX/MIN: LOCAL DISPL. MAXMItN:

7 I 1 . 0000 .0000 . 0000 .0000 .0000 .0000
I .0000 .0000 .0000 .0000 .0000 .0000

o I t SPTJSRL 9: 36:17. 50 6f 7/1988

rVa .- - . ._

(Trans. anIq) I

0100. Z - -. 9999 1

-au**446e#* 1

GLOBAL ACCEL. MAX/tNN: I
.4909 .9140 .09231

-. 4989 -. 9140 -. 09231

*5*U*----U"** I

GLOBAL ACCEL. MAX/MIN: I
. 0000 . 0000 , 00001
.0000 .0000 . 00001

GLOBAL ACCEL MUAX/MIN: I
.49B8 .9140 .09231

0000 .0000 .00001

*@*Ue****O*.#*- 1

GLOBAL ACCEL. MAX/MINt: I
.0000 .0000 .00001
.0000 .0000 .00001
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I - - - - - --- * --..

N U T E C FI E N C I N E E R rS

* PIPE SUPPORT LOAD COMB SYBTEM P'OI 0

PRIUECT: HOPE CREEI SNUDBER ArOUCTION __ FILE tNUMDERS __
OWNER: PUBLIC SERVICE ELECTRIC AND GAS COMPANY CALC. IC-31) PSEOO5. 1016
CLIENT: PUBLIC SERVICE ELEClRIC AND OAS COMPANY COt1P. AClOD

- _... … ------ -_-…---… …

_ _ _ _ _ 40 _ _ . _ _ _

NODE - H7 SUPPORT I OF I

PIPE DIRECTION COSINES: X * .0000- Y -

SUPT: 37 SNUBBER :
TRAN. STIF. - . 00OE+OO I

(X) (Y) Q2) I
DIRECTION COSINES: I
1.0000 . 0000 .0000 1

CAS51)- SERVICE LEVEL B
FORCE MAX. .000 1
FORCE "IN. . 000 I
AXIAL. SWING "AX/MIN: I
COtfP- .2921, .2b60 1
tEN. - .1208. .1255 1
VLONAL DISPL. AX/"IIIN: LOCAL DISPL. "AX/MIN:

.2921 .0200 .2652 .2655 .0239 .2921
1208 -. 1250 - 0114 -. 0131 -. 1251 -. 1209

*s*V5*6EO*u**-§ CAS(2)- SERVICE LEVEL C
rURCE MAX. 000 I
IOIICE "IN . 000 I
AXIAL. SWINC "AX/MIN: 1
COMP- . 3314. .2781 1
TEN.- .1612. .1386 2
C(ODBAL DISPL. MAX/MIN: LOCAL DISPL. MAXI"IN:

. 3314 . 0 J21 . 2762 .2766 .0360 .3314
-. 1612 -. 1369 -. 0223 -. 0242 -. 1371 -. 1612

CAS13)- SERVICE LEVEL D
FORCE MAX. . 000 1
FORCE MIN. 000 I
AXIAL. SWING MAX/KtN: t
COMP- .3415. . 2850 I
TEN.- .1616. .1367 I
CLODAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN:

.3415 .0322 .2V32 .2936 .0362 .3415
1616 -. 1369 -. 0224 -. 0244 -. 1372 -. 616

**40060*4000o*4 CAS141- SERVICE LEVEL 3-tJ
FORCE MAX. .000 I
FORCE MIN. .000 1
AXIAL, SUING MAX/KIN: I
N/A f .0000, . 0000 I
N/A - .0000, . 0000 I
GLOBAL DISPL. "AX/MIN: LOCAL DISPL. MAX/KIN:

.0000 .0000 , 0000 .0000 .0000 .0000

. 0000 . 0000 . 0000 0000 . 0000 .0000

(Trans. only) I

0143. Z - -. 9999 1

**gN*e4~u*a4*a 2

GLOBAL ACCEL. MlAX/KIN: I
.4966 .8241 .09231

-. 4966 -. 9241 -. 0231

4***-***-*X*4*.

GLOBAL ACCEL. t*AX/KIN: t
.0000 .0000 .00002
.0000 .0000 .00001

**......#sE.... I

GLOnAL ACCEL. MAX/MIN: I
,4966 .0241 .09231

0000 .0000 .00002

.... **....*..- I

GLOBAL ACCEL. MAX/MIN: I
.0000 .0000 .0000O
.0000 .0000 . 00001

PAGE 42 1

5;m

m

0;0

m

C)

0

N -4
NC
2-n
z

C-)

z

U)

IMI

ir~t

Q 9c

I SUP TJSRL 9:30:17.58 6/ 7/1989
- -_ _ _ _ _ _ _ _ _ _ _ _ -_ - -_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __- -



N U T S C H E NC I N E E R S

* PIPF SUPPORT LOAD COMI. SYSfTEM 1:.o1 0

PRtJECT: WPE CREEK SNUBDER REDUCTION __ FILE NUMBERS
DUNER: PUBLIC SERVICE ELECTRIC AND CAS COMPANY CALC. tC-31 PSEOO5. 1016
CLIENT: PUBLIC SERVICE ELECTRIC AND GAS COMPANY COMP. ACOD

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
II
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

1
1
3

R .0 p:
I

M

0 N4

(50top 4A t3
z_- -
-1
?M.
0

NODE - r1. SUPPORT I OF I

PIPE DIRECTION COSINES: X ' .0000 Y - -

SUPT: 30 RIGID I
rRAN. STIF.- . 1402E+07 I

(X) (Y) CZ) I
DIRECTION COSINES: I

.0000 .0000 1.0000 I

CASIIJ- SERVICE LEVEL R
FORCE "AX. 748. 945 1
FORCE MIN. -3506. 439 1
AXIAL. SUING ?AX/tIN: I
COMP- . 0105. .0344 1
IEN. - .012S. .2455 1
GLOBAL DI8PL. MAX/MIN: LOCAL DISPL. IAX/lIN:

. 0341 . 0039 . 0105 .0106 .0041 .0341
-. 2452 -. 0130 -. 0125 -.0126 -. 0131 -. 2452

*5, *5563-*-41., CAS(2)- SERVICE LEVEL C
FORCE MAX. 1990. 683 1
FORCE MIN. -4711. 733 1
AXIAL. SWdING 1AX/MIN: I
CoIP- .0213. .0751 1
TEN. - .0232 . 2872 1
CLOBAL DISPL. MAX/MIN: LOCAL DISPL. "AX/MINN:

. 0746 .0008 . 0213 0214 .0090 .0746
-. 2966 -. 0178 -. 0232 -. 0234 -. 0181 -. 2t66

CAS(3)- SERVICE LEVEL D
F0tlCcE IAX. 2014. 963 1
FORCE "IN. -4769. 406 1
AXIAL. SWING MAX/MIIN: I
COMP- .0213. .0752 1
TEN. - .0234 . 2873 1
OLIIIAL DISPL. MAX/IMN: LOCAL DISPL. MAX/MIN:

0747 .0003 .0213 .0214 .0090 .0747
2967 -. 0179 -. 0234 -. 0236 -. 011 -. 2867

*.--.---*-*-*5* CAS(4)- SERVICE LEVEL 3*B
FORCE MAX. . 0oo
rORcE IN. . 000
AXIAL. SWING MAX/MIN: I
N/A * .0000. .0000 I
N/A - .0000. , 0000 I
BLOBAL DISPL. MAX/MIN' LOCAL DISPL. MAX/MIN:

0000 . 0000 . 0000 .0000 .0000 . 0000
0000 . 0000 . 0000 . 0000 . 0000 . 0000

(Trans. onlI) I

. 0122. Z - -. 9999

s*--*.*...*u** I

OLOBAL ACCEL. fAX/KIN: I
.340. .2972 .092231

!-. 3496. -. 2672 -. 09231

**...*g- *.*.* I

1

Zm
rrl
o;ti
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0 0
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z

I
D

z

rri
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GLOBAL ACCQ., MAX/MIN: J
.0000 .0000 .00001
.0000 .0000 .00001

GLOBAL ACCEL. MAX/KIN: I
,3486 .2a72 .09231
.0000 .0000 .00001

#*.w"*......... I

cLOrJAL ACCEL. AX/MINl: I
0000 .0000 .00001

,0000 .0000 .00001

PACE 43 1SOFPTJSRL 9: 38:17.5 &Ig 7/1989aSUP T.JSRL 9:38:17.59 6/ 7/1999
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U I H' Fe I is I RlIM I WI
N.v T E C H E N GI N E E R S C

PIPE SUPPORT LOAD COMB. SYSTEN l'ZOI ;Z

PRnXECT- HOPE CREEK SNUBDER RFDUCTION _FILE NUMSERS __ s
OPrER: PUCLMC SERVICE L;IEClRIC AND GAS COMPANY CALC. (C-311 PSE05s. t16
CLIENT: PUBLIC SERVICE ELECIRIC AND OAS COMPANY conP. ACOD U

- -.- -*_-_ ___ ___ _---__--_ _ _ -

NDDE - H5A SIJPPORT I OF t (Trans. onli) I V)
I I r J~

PIPE DIRECTION COSINES: X = .0000. Y - -. 0043 2 -1. 0000 I

I SUPT: 39 SNUBBER I I T
I TRAN STIE.- . O000E4O0 I 0
I IX) CY) (Z) I I*
I DIRECTION COSINES: I I
:I 0000 .0000 .0000 1 I <

I I rm
t I4*U#6***t"* CASht)- SERVICE LEVEL B **....-w.*---- I
I VORCE MAX. .000 I 2
I IORCE MIN .000o I
I AXIAL. SWINC MAX/MIN: I I Z
I COMP- .0271, .0116 I I I)
I lEN.- .2755. .0402: I ;
1 -LtOIAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN: CLOBAL ACCEL. MAX/MIN: I f
I .0271 .0053 .0103 .0205 .0053 .0271 .3165 .2606 .09221 <

-. 2755 -. 010 -. 0307 -. 0387 -. 0110 -. 2735 -. 31bS -. 2b60 -. 09221 t)

2 *#*44*54* CAS(2)- SERVICE LEVEL C *-7.*,**** I z
I FORCE MAX. . 000 I
: FORCE "IN. .000
I AXIAL. SUING "AX/MIN: I 2
I COMP- .0663. .0237 1 I >
I TEN.- .3154. .0520 I I -
I GLOBAL DISPL. MAX/MlN: LOCAL DISPL. MAX/MIN: CLODAL ACCQ. MAX/NI: I
I .0663 .0105 .0213 . 0213 .0104 .0643 .0000 .0000 .0000o
I -. 315 -. 0140 -. 0494 -. 0495 -. 0162 -. 315S .0000 .0000 .00002 >

z
I ***..*4e-..- CAs(3)- SERVICE LEVEL D ***4**#*u.. I (
: FORCE MAX. .000 I
: FORCE MtN. .000 I I
: AXIAL, SUING MAXIMIHN: i I
I COMP- .0664, .0237 1 I >zI TEN.- .315. .0529 2B G)
I CLODAL DISPL. MAX/MItN LOCAL DISPL. MAx/NIM: OLOlAL ACCEL. MAX/MIN: I m
s .0664 .0105 .02t3 .0213 .0106 .0664 .3315 .2404 .09221 t/
I -. 3158 -. 0160 0503 -. 0504 -. 0163 -. 3156 S . 0000 .0000 .00002

I - CAS(4)- SERVICE LEVEL 3mB *-**e*Nu*oe I
: r DRCE MAX. . 000 I I
I lORCE MHI co000 1
I AXIAL. SWINOG MAX/IN: I I
I N/A - .0000. . 0000 : I
2 N/A - .0000. .0000 I I
2 CLODAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN: CLOIIAL ACCEL. MAX/NIH: I
I 0000 . 0000 . 0000 . 0000 . 0000 . 0000 . 0000 .0000 .00002
I .0000 .0000 .0000 .ooo .0000 .0000 .0000 .0000 .00002

r i 2 SUPTJSRL 9: 30:17.59 b/ 7/1999 PACE 44 1



N U T E C H E N C I N E E R !;

* PIPE SUPPORT LOAD COMB. SYSTEM P:OI 0

PRIVECI: HOPE CREEK SNUBtER RtDUCTION FILE NUMBERS
CWHER: PUBLIC SERVICE ELECTRIC AND GAS COMPANY CALC. (C-3t) PSEO05. 1016
CLIENT: PUBLIC SERVICE ELECTRIC AND GAS COMPANY COMP. ACQU

N13DE * H4A SUPPORT I OF I

PIPE DIRECTION COSINES: X a .0000 YV -

SUPT: 40 RIGID I
TRAN. STIF. 6160E.06 I

fXI CY) (2C)
DIRECTION COSINES: I

.0000 1. 0000 .0000 I
. 2

CAShl)- SERVICE LEVEL B
FORCE MAX. 350.005 I
FORCE MIN. -2643.162 I
AXIAL. SWING MAX/MIN: I
COMP- .0069. .0259 1
TEN a .0106. .2984 1
CLODAL DISPL. MAX/MIN: LOCAL DISPL. MAX/fIN:

0236 .0069 .0105 .0106 .0070 .0236
.2934 -. 0106 -. 0542 -. 0543 -. 0112 -. 2934

*1U446#4 6 44' CAS(2)- SERVICE LEVEL C
raRCE MAX. 937. 433 1
FORCE MIN. -3249.640 1
AXIAl. SWING MAX/MIN: I
COmP- .0125. .0654 1
TEN.- .0163. .3388 1
CLODAL DISPL. MAX/zlN: LOCAL DISPL. MAX/MlN:
.068 .0125 .0213 .0214 .0128 .0610
-3325 -. 0163 -. 0649 -. 0651 -.0170 -. 3325

CAS(3)- SERVICE LEVEL D
FORCE MAX. 943.295 1
FORCE MIN. -3255.499 1
AXIAL. SUING MAX/MIN: I
*COMP .0125. .0655 I
TEN.- .0163, .3391 1
CLODAL DISPL. MAXZMIN: LOCAL DISPL. MAX/IMN:

.0619 .0125 .0213 .0214 .0128 .0619
3326 -. 0163 -. 0662 -.0&64 -.0170 -. 3326

CAS(4)- SERVICE LEVEL 359
FORCE MAX. .000 1
FORCE MIN. .000 1
AXIAL. SUING MAX/MIN: I
N/A w .0000. .0000 I
N/A * 0000. .0000 1
CLOBAL DISPL. MAX/lIN: LOCAL OISPL. MAX/MtN:

.0000 .0000 .0000 .0000 . 0000 .0000

. 0000 .0000 . 0000 . 0000 . 0000 , 0000

(Trans. enIlq

-.0113. Z - -. 9999

I
t
I
I
I
I
I
I

-

......... *#.... S

LODAL ACCEL. MAX/MIN: I
.2993 .2559 .o9211
-.2SY3 -.2559 -.09212

GLOBAL. ACCEL. MAIN/MIN: I
.0000 .0000 .00002
.0000 .0000 .00001

CLODAL ACCEL. MAX/MIN: I
.2993 .2559 .00211
.0000 .0000 .00001

t

OLOBAL ACCEL. MAX/IIN: I
0000 .0000 .00001

.0000 .0000 .00001

PACE 45 1
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NITC OIEE1 - - ..N U T E C H E N O I N E E R U

PIPE SUPI'ORT LOAD COMB. SYSTEM Pb;:0I

PrItJECT: HOPE CREEK SNUMJDFR RFDUCTION . FILE NUHDERS
OWMR: PUDLIC SERVICE ELECTRIC AND CA5 COMPANY CALC. CC-31) PSE005. 1016
CLIENT: PUt3LIC SERVICE ELECTRIC AND GAS COMPANY COlP. ACOD

_ -- 4 I _~W g I I I I

0

I
I
I
I
I
I
I
I
I
I
I
I
I
1
1

NUDE - H3A SUPPORT I OF I

PIPE DIRECTION COSINES: X - .9999. Y - -.

SUPT: 41 SNUBBER I
IRAN STIF. - OOOOE+00 I

(X) (Y) (z2 I
DIRECTION COSINES: I

0767 .0000 -. 9971 1

CABS l- SERVICE LEVEL B
FORCE MAX. . 000 I
FORCE MIR .000 I
AXIAL. SWING MAX/HIN: I
IEN.- .0114. .092 1
comP- .0960. .1494 1
CLODAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MHlN

.0193 0671 0128 .0192 .0873 .0129
1390 -. 0229 -8 1070 -. 1393 -. 0243 -. 1070

CAS(2)- SERVICE LEVEL C
FORCE MAX. 000 I
FORCE HIN. .000 I
AXIAL. SUING MAXfHlt I
TEN.w .0241. .1122 1
COMP- .1072, .1825 1
GLOBAL DISPL. MAX/HIN: LOCAL DISPL. MAX/HIN:

0494 . 0997 . 0200 . 0504 .1002 . 0280
1706* -. 0340 -1 1206 -. 1709 -. 0359 -. 1206

CAS(3)- SERVICE LEVEL D
r'ORCE MAX. .000 I
FORCE HIN . 000 I
AXIAL. SWING MAX/MIN: I
TEN = .0242. .1123 1
COMP. . 1160, .133 1
CLOBAL DISPL. MAX/MIN: LOCAL DISPL. MAXHIMN:

.0494 .0999 .0281 .0505 . 1003 .0281
1706 -. 0341 -. 1295 -. 1710 -. 0359 -. 1295

CAS(41- SERVICE LEVEL 3*8
FnRCE MAX. .c000
FORCE MIM .000 I
AXIAL SWING MAXHIM:N I
N/A - .0000. . 0000 I
N/A e .0000, .0000 I
CLOlDAL DISPL. MAX/MIN: LOCAL DISPL. MAX/HIN:

.0000 .0000 .0000 .0000 .0000 .0000
.0000 0000 . 0000 . 0000 . 0000 . 0000

SUPTJSRL 9:038:17.58 6/ 7/1998

(Travis. only)I I

0109. Z = .0000 I

u.*....e**..*I

5:m

m
C)tu

0 0

C) r

PT1

0

z

U)

z

0

z
C)

P1
(I)

GLODAL ACCEL. MAX/HIN: I
.2675 .2749 .48901

-. 2675 -. 274? -. 4901

....... *-...*u.# I

GLOOAL ACCEL. "W"/IM: I
.0000 .0000 .00001
.0000 .0000 .00001

LODAL ACCEL. MAX/HMI: I
.2675 .2749 .4980:
.0000 .0000 .00001

OLODJAL ACCEL. MAX/HIN: I
0000 .0000 .0000:
0000 .0000 .00001

PAGE 46 Ijt4
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Nt U T f I W f H1 a I N 9 E Ft 5

PIPE SUPPORT LOAD COMt. SYSTEM l';'OI

PRFIJECT: IftPE CREEK SNUBJDER REDUCTION _ FILE NuMnEnS
WtER I PUBLIC SERVICE ELEClRIC AND GAS COMPANY CALC. (C-31.1 PSE60S. 1016

CL IENT: PUDLIC SERVICE PI.FCTRIC AND CAB COMPANY COMP. ACOD

I NDDF - H2A SUPPORT I OF I iTrans. only) I
I I

PIPE DIRECTION COSINES: X * .9999. V -. 0 104. Z - .0000 t
: t
I SUPT: 42 SNUBBER I I
I TRAN. STIF. . 000E+00 I
I (X) (Y) (2) I I
I DIRECTION COSINES: I
I .0000 1.0000 .0000 I

I *******@* CASBI)- SERVICE LEVEL B 6-*I**3""-*** t
I FORCE MAX. .000 I I
I FORCE tIN. .000 I I
I AXIAL. SWING MAX/IIIN: I I
: COMr= .0976. .0211 I
I 1NF,- .0173, .1141 1
I GLOBAL DISPL. nAX/IItN: LOCAL D1SPL. MAX/"IN: GLOBAL ACCEL. MAX/I"N: I

.01B2 .0976 ,0106 .0192 .0979 .0106 . 2660 .2423 .49932
t -. 0h95 -. 0173 -. 0905 -. 0697 -. OtBO -. 0905 -. 2h60 -. 2423 -. 49931
t I
I .*....-***.. CAS(2)- SERVICE LEVEL C *-4*4BO..**
I FI'tJCF MAX. .000 I
I tcfOctC MIN .000 1 I
t AXIA4. S*1ING MAX/MIN: : :
I utlMr- . 1089. , 0553 I I
I TEN.- .0263. .1443 t t
1 GLOBAL DISPL. nAX/InN: LOCAL DISPL. MAX/KIN: GLOBAL ACCEL. MAX/MIN: I
I .0491 .10, 9 .0253 .0503 .103 .0253 .oOOO .0000 .00002
1 -. 1009 -. 0263 -. 1032 - 10 -. 0274 -. 1032 .00o0 .0000 .00001
I I
I CASI3)- SERVICE LEVEL D *etw-.-...41-. I
I rORCE MAX. . 000 I
I lORCE MIN. .000 2
I AXIAL. SUING MAX/KIN: I
1 (OtlP- . 1089. .0554 1l
I IEN.- .0264. . 1525 I l
: (.!LUAL DISPL. MAX/tIN: LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. MAX/MIN: I
I 0492 . 1089 . 0255 , 0503 . 1093 .0255 . 2660 .2423 .49931

-. 1009 -. 0264 -. 1143 -. 1012 -. 0274 -. 1143 .0000 .0000 .000, O

I * CAS(4)- SERVICE LEVEL 3.0 4.4..........u. I
I r-ORCE MAX. . 000 II

rORCE MIN. .000 I I
I AXIAL. SING MAX/KIN-N: I
I NWA - .0000 . 0000 I I

WNA - .0000, .0000 i t
I CLUaIAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN: GLOIAL ACCEL. MAX/MIN: I
I . 0000 . 0000 . 0000 . 0000 .0000 . 0000 . 0000 . 0000 .00002

* 0000 . 0000 . 0000 . 0000 .0000 .0000 . 0000 .0000 .00001

2 2

m
I,,

r')U)

0 0

t'JZ

0

p1

z

U)

z

z
0
p1
a:

0 -
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v w u - -JU - - - - i J
N U T E C H E NC I N t E R S

* PPE C SUPPORT LOAD COMB. SYSTEM '1:0 2

PRQJECT: HOPE CREEK SJDUIER RFDUCTION -- FILE NUMBERS -_
OUWR: PUBLIC SERVICE ELECTRIC AND GAS COMPANY CALC. (C-31) PSE005. 1016
CLIF.NT. PUBLIC SERVICE ELECTRIC AND CAS COMPANY COMP. ACQO
4 -----_ -___- - - -- - - -- - -- _ _ _ - _ _ _ _

_ ___ 1 1- 1 _ . _ _.I

1EIDE - HIA SUPPCIRT I OF I (Trans. *nIV)

PIPE DIRECTION COSINES: X - .9999, Y - 0105, - 2 .0000

SUPT: 43 *I*"- I 5 p I4A9Em )
TRAM STIF. .900L.+03 I I s

(X) (V) (2) I H&T LoAv - 212.
DIRECTION COSINES: I

0000 1.0000 . 0000 I
I
CAStl)- SERVICE LEVEL B

FORCE MAX. 99.026 t
FORCE "IN. -15.044 '
AXIAL. SWINO MAX/MIN: I
COMP- .0987. .0209 t
TEN." .0167. .1073 :
GLOBAL DISPL MAX/MIN: LOCAL DISPL. MAX/MIN. GLOBAL ACCEL. MAX/MIN:
.0182 . 0987 .0103 .0192 .0989 .0103 .2658 .2406 .4954

-. 0604 -. 067 -. 0884 -. 0610 -. 0174 -. 0004 -. 2650 -. 2406 -. 4954

CAS(2)- SERVICE LEVEL C
FORCE MAx. 9B. 590 I
FORCE MNI -22.748 t
AXIAL. SUING MAX/MIN: I
COP- .1095. .0552 t
TEN.- .0253. .1367 2
CLODAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. MAX/HIN:

.0491 .1095 .0249 .0503 .1100 .0249 .0000 .0000 .000O
0922 -. 023 -. 1009 -. 0925 -. 0262 -. 1009 .0000 .0000 .0004

CAS(3)- SERVICE LEVEL D
FORCE MAX. 99.606 1
FORCE MIR -22.775 1
AXIAL. SWING MAX/MIN: I
CC'MP- .1096. .0552 1
1FN - .0253. .1452 1
C.UBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN: CLORAL ACCEL. MAX/MIN:

0492 .1096 .0250 .0503 .1101 .0250 .!659 .2406 .495(
.0923 -.0253 -.1122 -.0925 -.0263 -. 1122 .(VO0 .0000 .0001

CAS141- SERVICE LEVEL 3*9
FORCE MAX. .000 :
FORCE KIN. . 000 :
AXIAL. SUING MAX/KIN: I
N/A - .0000. .0000 I
N/A - .0000. .0000 I
GLOBAL DISPL. MAX/KIN: LOCAL DIPL. MAX/MIN: CLOBAL ACCEL. MAXKIMN:

0000 . 0000 . 0000 0000 . 0000 .0000 . 0000 .0000 .0002
0000 . 0000 . 0000 0000 . 0000 . 0000 . 0000 .0000 .0004

I0

I

M0I

I
I
IO
1O

1

00;
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0
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z
0
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N.bt T C. H E N C I N E E R !;

0 PIPE SUPPORT LOAD COMB. SYSTEM I 30J O

PR(IJECT: loPE CREEK SMJDDFR RFDUCTION ___ FILE "tDERS _
DWNER: PUBLIC SERVICE 3.lrCCRIC AND GAS COMPANY CALC. fC-:1) PSE005. 106
CLIENT- PUBLIC SERVICE Fl.fCTltIC AND fAS COMPANY COMP. ACOD
+ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ §

I
I
f
I
I

MODE - HPTUB 5UPPORT I OF 2 (Trans. onlIy

PIPE DIRECTION COSINES: X I .0000. Y - .0000. 2 * 1.0000

I

I
II
I

I SUPT: 44 RIGID
I TRAN. STIF.- . IOOOE+09
: (X) (YV (2)
I DIRECTION COSINES:
:1. 0000 . 0000 .0000

I FORCE MAX. 1703. 105
I FORCE HIM -143. 06
I AXIAL. SWING MAX/MIN:
t COmP- .0028. . 0000
I TEN.- .0000. .0285
: CLOhL DISPL. MAXNIMN
t . D001 .0000 .OOOC
: -. D0000 -. 043 -. 0246

I FORCE MAX. 3913. 992
I FORCE HIM -3527. 023
I AXIAL. SWING MAX/IIN:
I CamP- .0166 .0100
I TEN.- .01350. .0340
I DLODAL DISPL. PlAX/MlN:
I .0166 .0000 .010C

0150 -. 0129 -. 032

I FORCE MAX. 3624. 777
I FORCE MIN. -3537. EOS
I AXIAL. SWING MAX/"HN:
I colP- .0175. .0300
I TEN. = .0150. .0477
I GLOBAL DISPL. "AX/MNH:
I .0175 .0000 .OIOC
: -. 0150 -.0195 -. 043t

: Z*W-*#*-*****4*

i FORCE MAX. . 000
I rORCE InJ .000
I AXIAL.. SWING MAX/MIN:
I N/A - .0000- . 0000
: N/A n . 0OO. . 0000
I LOBDAL DISPL. MAX/MIN:
I . 0000 . 0000 . 000c
I 0000 . 0000 . 000C

2 SWJTISRtL

I SUPT: 45 RIGID I SUPI: 46 RIGID I
I TRAN. STIF. - . IOO0E+09 I TRAN. STIF. - . 1000E+09 :
I (X) (Y) tZ) I tX) (Y) (2) 2
I DIRECTION COSINES: I DIRECTION COSINES: I
I . 0000 1. 0000 . 0000 I . 0000 .0000 . 0000 I
I I I
CASCi)- SERVICE LEVEL 0 *#****on**** I

I FORCE MAX. 656. 056 I FORCE MAX. 645. 566 I
I FORCE MIN. -1060. 599 I FORCE MIN. -1092.247 1
I AXIAL. SWING MAX/NIH: I AXIAL. SWING IIAX/"IIN::
I ConP- .0000. .0010 I CoPm- .0000. .0019 2
I TEN.- .0143 . 0246 I TEN.- .0246. .0143 1

LOCAL DISPL. "AX/MIN: G0L0AL ACCEL. MAX/IMN: I
.0000 .0000 . 0018 .1399 .2599 .09991

S -. 0246 -. 0143 -. 0000 -. 1399 -. 2599 -. 09991
1

CAS(2)- SERVICE LEVEL C *I*44******* 1
I FORCE MAX. 970.420 3 FORCE MAX. 1042.311 I
I FORCE NIN. -1403.293 I FORCE MIN. -1501.642 1
I AXIAL. SWING MAX/INI: I AXIAL. SWING MAX/NIN: I
I COmP- .0000C .0194 I COMP- .0100. . 066 I
I TEN.- .0129. . 0356 I TEN.- .0323. .0199 I

LOCAL DISPL. MAX/I1N: GLOBAL ACCEL; MAX/MN: I
I .0100 .0000 .0166 DOD.0 .0000 .00001
3 -. 0323 -. 0129 -. 0150 .0000 .0000 .00001

CAS(3)- SERVICE LEVEL D a*a*e^....su*** 2
I FORCE MAX. 1005. 350 I FORCE MAX. 1056.830 2
I FORCE MIN. -1409. 08L I FORCE MI". -1516.161 1
I AXIAL. SUING MAXNIMN: I AXIAL. SWING MAX/"lN: 3
: COaP .0000. .0201 t COMP- .0100. .0t75 2
I TEN.- .0195. .0461 I TEN.- .0436. .0246 I

LOCAL DISPL. MAX/MlN: LOBAL ACCEL. MAX/NIH: I
D .0100 . 0000 .0175 . 1399 .2599 .09"92

-. 0436 -. 0195 -. 0150 .0000 .0000 .00001

CAS(41- SERVICE LEVEL 309 I********** I
I FORCE MAX. .000 I FORCE MAX. .000 I
I FORCE MlN. . 000 I FORCE MIN. .000 1
I AXIAL. SUING KAX/NIN: I AXIAL. SWING MAX/IMN: I
3 N/A - .0000. .0000 I NXA - .0000. .0000:
I N/A - .0000. .0000 I N/A - .0000. .0000 2

LOCAL DISPL. MAX/HIN: CLO01AL ACCEL. MAX/MIN: I
I .0000 . 0000 .0000 . 0000 .0000 .00003
D .0000 . 0000 .0000 . 0000 .0000 .00001

9:35:17.58 6/ 7/1909 PACE 49 I
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N UI@EC H E NC I N eE R;

* PIPF !SUPPORT LOAD COMB. SYSTE 1 21-01 -
PtNWECT: HOPE CREEK SNUBBER RFDUCTION --- FILE NUt1MERS -_
OWUN'R- PUBLIC SERVICE FELECTRIC AND CAS COMPANY CALC. (C-31) P5E005. 1016
CLIFNT: PUBLIC SERVICE ELECTRICAND GAS COMPANY COMP. ACaD
4-.__ ____ _________ ...................................- …................_ .... ____

a

0

(Rotation onliV) 2I NOnE - HPTUD SUPPORT 2 OF 2

PIPE DIRECTION COSINES: X - .0000. Y - .0000. Z a 1. 0000

SUPT: 47 RIOID I SUPT: 4B RIGID I SUPT: 49 RIOID
ROT. STIF. 1. OOOE+10 2 ROT. BTIF. . IooOE+13 I ROT STIF.w . 1000E+13

CX) (Y) CZ) I CX) CY) CZ) I CX) CY) CZ)
DIRECTION COSINES: I DIRECTIPN COSINES: I DIRECTION COSINES:
1.0000 .0000 .0000 I . 0000 1. 0000 .0000 I .0000 .0000 1.0000

I I**e-***----***CAS~l)- FERVICE LEVEL El*"*****

MONT. MAX. 42421. 870 1 MONT. MAX. 49725.810 1 MONT. IAX. 76839.390
EXtitT. MIN -92798.200 MOMT. MIN. -61104.600 I tO4T. HIN. -103014.600

: I

CLOBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN: CLOUAL ACCEL. MAX/MIN:
.0018 .0000 .0000 .0000 .0000 .0019 .1399 .2599 .099s

0000 -. 0143 -. 0246 -. 0246 -. 0143 -. 0000 -. 1399 -. 2599 -. 099S

*ROV*S**-**4** CAS(2)- SERVICE LEVEL C

MtNT. MAX. 70235. 080 I MONT. MAX. 95487. 690 I MONT. tAX. 205426.400
MONIT IMN. -I21010.700 2 210. HIN. -109141.500 I MOMT. HIN. -232148.400

t I

I
I
I
I
I
I
I
I
I
I
I
II
1
1
1
I

p I
?I
I
I
I
I
I
I
I

m

00u

cU)a

0

N) r

70

C-)

z
0
Ri

U)

GLOBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIW.
. 0166 . 0000 .0100 .0100 .0000 . 0166

-. 0150 -. 0129 -. 0323 -. 0323 -. 0129 -. 0150

CAS(3)- SERVICE LEVEL D
I I

MONT. MAX. 71247. 490 2 MOnT. MAX. 95021. 190 1
MONT. MIN. -122023. 100 : MONT. MIN. -109475.000 1

: I

CLORAL DISPL. MAX/MIN: LOCAL DISPL. AX/MHIN:
. 0175 .0000 .0100 .0100 .0000 .0175
.0150 -. 0195 -. 0436 -. 0436 -. 0195 -. 0150

CASt4)- SERVICE LEVEL 3*n
I I

MONT. MAN. .o 00 O MHI. MAX. .000 I
t1CMl. mtlS .0o0 I Mali?. MIN. .000 I

I I

GLOBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/ClIN:
0000 . 0000 . 0000 .0000 .0000 .0000
00oooo 0000 . 0000 . 0000 . 0000 O 0ooo

SUPTJSRL 9.38:17.50 6/ 7/1989

GLOBAL ACCEL. MAX/HIN: I
.0000 .0000 .0000O
.0000 .0000 .00002

***-*|*" I

MONT MAX. 205983.700:
MOPM7. MIN. -232705.700 2

GLOBAL ACCEL. MAX/ItN::
.1399 .2599 .09992
0000 . 0000 .00002

MONT. MAX. .000 I
MOnM. mIN. . 000 I

CLOIAL ACCEL. 1AX/MIN: 2
.R000 .0000 .00002

.0000 .0000 .00002

PAGE 50 I
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N U T E CH E N CIH N E E R 9 Z

PIPE SUPPORT LOAD COMN SYSTEM 1';1.01 *

PRWJECT: HOPE CREEtt SNtJDBER RFDUCTION _ FILE NUMPtlERS V)
(J1WER- PUBLIC SERVICE ELECTRIC AND GAS COMPANY CALC. (C-3t) PSCOU5. tOt6 O 1
CLIEN1: PUBLIC SERVICE ELECTRIC AND GAS COMPANY COMP. ACOD 0 0

NUDE - H20 SUPPORT I OF I (rns. only I Ia)

PIPE DIRECTION COSINES: X, .0000. Y u .0104. Z" .999 I
I I -9
I 5UPT: 50 SNUBBER I I 0

TRAM4BTIF.- .2530E*06 I I v
: (X) (Y) (Z) t
I DIRECTION COSINES: I I <1
I .0000 .0000 1.0000 I I

' *.****'*OE...* CASCI)- SERVICE LEVEL B ***V6**N**** I <
I FORCE MAx. 799. t38 1 :
I FORCE tIN. -799. SW I G)
I AXIAL, SUING MAX/MIN: I
: ComPs .23BO . 0354 1 :
I TEN..' . 019. 0666 . I P
I GLOBAL DISPL. "AX/MIN: LOCAL DISPL. MAX/MIN: GLODAL ACCEL. MAX/IMN: I <

.0351 0046 .2300 .r80 .0070 .035I .154t .2910 .14161 L)
I -. 0648 -. 0151 -. 0195 -. 0197 -. 0153 -. 064 -. 1541 -. 2910 -. 14161 0
I I Z
I .****@...*-* CAS(2)- SERVICE LEVEL C *I***- 6OU* I
I FORCE MAX. 1499. 455 I 1 V)
I FORCE MIN. -1409. 455 I t
I AXIAL, SWING MAX/tIN I I >
I COMPw .2541. .0561 1 C
I TEN. " .0357. . 071 I I
I GLOBAL DISPL. IAXXMIN: LOCAL DISPL. nAX/"IN: CLODAL ACCEL. tAX/MIHN: I
I . 0557 .0068 . 2541 .2542 .0095 .0557 .0000 .0000 . 00001
: -. 064 -. 0173 -. 0357 -. 0359 -. 0177 -. 0054 .0000 .0000 .00001 z
I I
t ****O.*ua.W CAS43)- SERVICE LEVEL D *I*U **** I )
I FORCE MAX. 1494. 598 1 I I
I FORCE MIN. -1494. 590 1 1
I AXIAL. SUING "AXXMIN: I I z
I COMPw .2607. .0561 t 1 C)
I TEN.= .0357. .0961 I I t1
I GLOBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/NIN: GLOBAL ACCEL. MAX/MIN: I U)
I .0557 .0069 .2607 .2606 .0096 .0557 .1541 .2910 .14161
1 -064 -. 0174 -. 0357 -. 0359 -. 0177 - 0064 .0000 .0000 .00001
I I

*uu#.*-su** CAS(4)- SERVICE LEVEL 3*9 I-.****.... I
: FORCE MAX. . 000 1
I FORCE MIN. .000 1
I AXIAL. SUING MAX/INI I I
I N/A - .0000. .0000 I I
I NWA - .0000- .0000 I I
I CLOBAL DISPL. MAX"MIN: LOCAL DISPL. MAX/MIN: GLOttAL ACCEL. MAX/NIN: I
I . 0000 . 0000 .0000 .0000 . 0000 .0000 0000 .0000 .00001
I 0000 .0000 DOO . 0000 .0000 .0000 ooo . 0000 . 0000O

9:30:17.51 6/ 7/196S PAGE 51 1
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N U T E C H E N C I N E E RA S V1

* PIPE SUPPORT LOAD COt'B. SYSTEM P010 * *Ui

PRIIJECT: HOPE CREEK SNDBFER REDUCTION FILE NUJMERS m
OWftFlR: PUDLIC SERVICE El.ECTRIC AND GAS COMPANY CALC. tC-.31) PSEOOS. 1016
CLIENT: PUBLIC SERVICE ELECTRIC AND GAS COMPANY COMP. ACOD t6 D

…. -_____.----------------- * -------- 00

I NODE - HIn SUPPORT I OF I (Trans. only) I r'JC
t I
I PIPE DIRECTION COSINES: X - .0000. y - .0104. z * .9999 1 9I'1

I SUPT: 51 RIGID I SUPT: S2 RIGID I t
t TRAN STIF. - . 3410E+07 I TRAN. STIF. * . 3410E407 I t 0
I tX) IY) tZ) I (XI (Y tI) t I
I DIRECTION COSINES: I DIRECT1ON COSINES: I I<
I 1.0000 .0000 .0000 I .0000 1.0000 . 0000 I rIl

I *iM**6#4.** CASIl)- SERVICE LEVEL 8 *#GO*-- O3** 2
t FORCE "AX. 2702. 804 I FORCE MAX. 1395. 319 1 1 <
I FORCE MIN. -2548. 954 1 FORCE MIN. -9285 2.r3 t t
I AXIAL. SUING MAX/HIN: I AXIAL. SWING MAXIMIN: C)
I COMP- .0207. .2417 I. COMPl .0021. .2426 1 t1
I TEN. a .0207. .0200 I TEN. .0044. . 02t5 I t m
I CLI)llAL. DISPL. MAX/tNI: LOCAL DISPL. MAX/HlN: GLOBAL ACCEL. MAX/NIN: I <
I . 0207 . 0021 .2417 . 2417 .0046 .0207 .5J385 .256a .1427t L1
I -. 007 -. 0044 -. 0195 -. 0196 -. 0046 -. 0207 -. 2568 -. 1427t -
I IZ
t f*U*MW**#V*4*O* CASIP)- SERVICE LEVEL C *.*uuu"e*s#* t Z
t rFORCE MAX. 3298. 909 t FORCE MAX. 2655.231 t
I IORCE MIH. -3177. 653 : FORCE MIN. -10521. 610 1 t (
I AXIAL. SUING MAXXMIN: I AXIAL. SUING MAX/NIN: I :>
I COMP- .03299. .2579 I COtP- .0030- 2607 t t
I TEN. - .038. . 0361 I TEN. .0053 .0 0528 1 C
I CLOBAL DISPL. MAX/IN.: L.OCAt_ DISPL. MAX/INI: GLOOUAL ACCEL. MAX/INI: I
I .03B9 .0030 .2570 .2579 .0057 .03B9 . (K00 .0000 .OOOOt
I-. 03s -. 0053 -. 0357 -. 0359 -. 0057 -. W38 . t000 .0000 00001 z
I 1. 0
t **.......... CASI3)- SERVICE LEVEL D *I*-*E#w*E-* I
I FORCE MAX. 3309. 095 t FORCE MAX. 2663.951 I I c)
I FORCE MIN. -3197. 939 1 FPRCE MIN. -10530.230 I 1
I AXIAL. SWING MAX/NIN: I AXIAL. SUING MAX/MIN: I I >
1 COMPM .0389. . 2646 1 CIMP. .0030. .2674 I I 1
I TFN.- .0398. .0361 t TEN.- .0054. .0528 1 t
I CL.OBAI DISPL. MAX/NIN: LOCAL DISPL. MAX/MIN: CLOBAL ACCEL. MAX/NIN: I UB

.0399 .0030 . 2645 2646 .0059 .0389 .139s .2569 . 14271
t -. 0398 -. 0054 -. 0357 -. 0356 -. 0057 -. 0399 CK*O .0000 .00001
: I

I *******v-*4 CASC4t- SERVICE LEVEL 309 - I
I FORCE MAX. .000 I FORCE MAX. .000 I 2.
I FORCE MIN. . 000 I FORCE MIN. .000 I I
I AXIAL. SWING MAX/MIN: I AXIAL, SUING MAX/NIN: I I
N/A - .0000. .0000 I N/A - .0000. . 0000 I I

I N/A r .0000. .0000 I N/A - .0000. .0000 I I
Q I CLOlAL DISPL. MAX/NIN: LOCAL DISPL. MAX/MIN: OLOtlAL ACCEL. MAX/MIN: I

000 MI 0000 . O 0000 .0000 . oOOO .0000 , 0000 . o000 . oooot
1, > I . oOO 0000 , oOO . oOOO .o0oo . 0000 .0000 .0000 .0o0oot

t SUPTJSRL 9:30:17.58 6/ 7/1998 PACE 52 1
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N U T E C N E N O I N E E R ;

0 PIPE SOPPORT LOAD COMB. sY!

PRCJECT: HOPE CREEK SNUBBER RFDVCTION
OWNER: PUBLIC SERVICE ELECTRIC AND CAS COMPANY
CLIENT: PUBLIC SERVICE ELECTRIC AND CAS COMPANY

3TE

- _ _ _ _ _ _ _ _ _ -_ _ -_-_ _ _ _ _ _ _ _ _ _ __- -

NODE a Io90L SUPPORT I OF 2

PIPE DIRECTION COSINES: X - .0000 Y -

SUPT: 53 RIOID I SUPT: 54 RIGID I
TRAN. STIF.- . 2600E+03: TRAN. STIF. - . 1250E+04 I

(X) (YR CZ) I (X) (Yp CZ) I
DIRECTION COSINES: I DIRECTION COSINES: I
.0000 .0000 I. 0000o . 0000 1. 000 . 0000 1

CASIII- SERVICE LEVEL B
FORCE MAX. 66. 196 1 FORCE MAX. 13. 92 1
FORCE MIN. -5. 092 I FORCE MIIN. -9. 187 1
AXIAL. SUING MAXJMIN: I AXIAL. SWING MAX/MIIN: I
COMP- .2546. .1918 2 COMP- . 0OS32. 3104 1
TEN.- .0196. . 092 1 TEN.- .0072 . 0910 1
MLOBAL DISPL. tAX/MIN: LOCAL DISPL. MAX/MIN:

. 1912 .0152 .2546 .2547 .0178 .1912
-. 0619 -. 0073 -. 0196 -. 0197 -. 0076 -. 0089

CASt2)- SERVICE LEVEL C
FORCE MAX. 70. 405 1 FORCE MAX. 23.416 1
FORCE MIN. -9. 308 t FORCE MIN. -13.710 1
AXIALP SUING "AX/MIN' t AXIAL. SWING MAX/"IN: I
COMP- .2709. .222S 2 COMP- .0197, 3500 I
TEN.- .0359, . 1200 I TEN.- .0110. .1248 1
GLOBAL DISPL. "AX/"IN: LOCAL DISPL. "AX/MIN:

.2217 0187 .2709 .2710 .0215 .2217
1195 -.0310 -. 0356 -. 0359 -. 0113 -. 1195

CASt31- SERVICE LEVEL D
FORCE MAX. 72. 242 I rORcE MAX. 23.441 1
FORCE MIN. -9. 309 I FORCE MIN. -13. 735 1
AXIAL. SUING MAX/MIN I AXIAL, SWING MAX/MIN: I
CUMP- .2779. .2265 1 COMP- . 0169 . 3500 1
TEN.- .0358, .1200 : TEN - 0310. .1240 1
GLODAL DISPL. MAX/fIN: LOCAL DISPL. MAX/MIN:

.2257 .0138S .2n79 .2780 .0216 .2257
1295 -.0110 -. 0358 -. 035s -. 0114 -. 1195

CADS(4)- SERVICE LEVEL 3#1
rORCE MAX. ooo I FORCE MAX. .000 I
FORCE MIN. . 000 I FORCE MIN. .0DO I
AXIAL, SWING MAX/MIN: I AXIAL. SWING MAX/MIN: I
N/A * .0000, . 0000 I NXA - .0000. 0000 I
N/A - .0000. .0000 : N/A - .0000 .0000 I
GL.OBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/"IN:

0000 . 0000 0000 . 0000 .0000 .0000
00.o . 0000 000 . 0000 . 0000 . 0000

EM r.l01

_. FILE NUMBERS
ALC. fC-31) PSE005 1Otb
OHP. ACOD

(Trans. onlyd) I

0104 2- .9999 1

Strl: 55 RIOID I
TRAN.STIF.- .1250E+04 I

IX) CY) CZ) 2
DIRECTION COSINES: I
1.0000 .0000 .0000 I

**.u*.***.u..** t
FORCE "AX. 239.015 2
FORCE "IN. -111.084 1
AXIAL. SUING MAXf"IN: I
COMP- . 1912. . 2551 1
TEN.* .09M9, .0209 1
GLOBAL ACCEL. rAX/MIN: t

.2067 .4201 .14521
-. 2047 -. 4201 -. 14521

FORCE MAX. 277. 164 1
FORCE MIN. -149.420 1
AXIAL. SUING MAXJMIN: I
COMP- .2217. .2714 1
TEN.- .1195. .0274 t
GLOBAL ACCEL MAX/IN: I

0000 .0000 .00002
.0(00 .0000 .00002

FORCE MAX. 292. 110 1
FORCE MIN. -149.430 2
AXIAL, SUING MAX/InN: I
COMt1P . 2257. .2785 1
TEN.- . 1195. .0375 I
CLO.AL ACCEL. MAX/XIN: I

.2067 .4201 .14521
0000 .0000 .0000t

FORCE MAX. .000 2
FORCE "IN. .000 o
AXIAL, SUING MAX/fIN: I
N/A - .0000. .0000 I
N/A a , 0000. . 000 I
CLOIAL ACCEL. IAX/MIN: I

.0000 .0000 .00002

.0000 .0000 .00003

PACE 53 1

m

rri

0 0
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0

C)0
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N -4

0
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z
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N U T E C H E N O t N E ER S

PIPE SUPPORT LOAD COMB. SYSTEM P,-'Of

PR(CEC7: HOPE CREEK SNUBBER RtDUCTION _ _ FILE NUMBERS _-
OWNER: PUBLIC SERVICE fl.EC7RIC AND GAS COMPANY CALC. (C-311 PSEOOS. 1016
CL.IENT: PUBLIC SERVICE ELEC7RIC AND CAS COMPANY COMP. ACOD
4. --- - .------------ --- _ _____-...- -- 4.----

I I
: NODE -1908I L 9UPPORT 2 OF 2 (Rotation onIV) I

I PIPE DIRECTION COSINES: X - .0000 Y - .0104, Z - .9999 1
I 2
I SUPT: 56 RIGID I SUPT: 57 RIGID r SUPT: 58 RIGID I
I ROT. STIF. . 513OE405 t ROT. STIF. - . 5130E+05 I ROT. STIF. - . 5130E+O5 I

( IX) V (1) I tX) tY) (Z) I IX) IY) 12) I
I DIRECTION COSINES: I DIRECTION COSINES: I DIRECTION COSINES: I
I .0000 .0000 1.0000 I . 0000 1. 0000 . 0000 I 1.0000 .0000 .0000 I

I PV#.D.*.U.-P-f- CASBI)- SERVICE LEVEL D *6--6-**---*- t
t I I I
I MONT. MAX. 214.092 I MONT. MAX. 169.002 I MONT. PAX. 2.763 2
I MONT. NIR -8-.879 I MONT. NIN. -79.025 I MON7. MIN. -5.179 1

II I I I
I GLOAL DISPL. MAX/"lN: LOCAL DISPL. "AXIMN: GLODAL ACCEL. MAX/MIN: I
I .1912 .0152 .2546 .2J47 .0178 .1912 .2067 .4201 .14521
I -. 0569 -. 0073 -. 0196 -. 0197 -. 0076 -. 0699 -. 2067 -. 4201 -. 14521
1 1
t a....ue.OM##*E* CA9(2)- SERVICE LEVEL C *.*****.*- 2
2 I 1 I
I MONT. MAX. 234.966 I MONT. MAX. 204.197 I MONT. MAX. 4.425 I
I MONT. MNI -110 .301 I MONT. MIN. -94.401 1 MONT. MIN. -6.820 1

I I I

I GLOBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. Q AX/MIN: I
I .2217 .0187 .2708 .2710 .0215 .2217 .0000 .000 .00001
I -. 1195 -. 0110 -. 0358 -.0359 -.0113 -. 1195 .0000 .0000 .00001

I - CA5(3)- SERVICE LEVEL 0 ***-******" I

I MONT. MAX. 241.37 I MONT. MAX 208.552 1 MONT. MAX. 4.436 2
I MONT. MIN. -110.572 1 MONT. MIN. -94.416 1 nOmI. MIN. -6.831 I

I I I I

I CLOBAL DISPL. MAX/MIN: LOCAL DISPL. NAX/MIN: GLOUAL ACCEL. MAX/MIN: I
I .2257 .0188 .2779 .2700 .0216 .2257 .2067 .4201 .14521
I . 1195 -. 0110 -. 0358 -. 0359 -. 0114 -. 1195 .0000 .0000 .00001
I I
I **..w*u-a..e CAS(4)- SERVICE LEVEL 3.3 **eoee1o** I

I MOMT. MAX. .000 I MONT. MAX. .000 1 MHOM MAX. .000 2
t MONT. INI .000 I MONT. "IN. .000 I MONT. MIN. .000 I

I12
2 CLOBAL 0ISPL. MAX/NIN: LOCAL DISPL. MAX/tNI: GLOBAL ACCEL. MAX/MtN: I

0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .00002
1 . 0000 . 0000 . 0000 .0000 . 0000 . 0000 . 0W00 .0000 . 00002

-Dc

Enr-
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m
P1

00u

III0

C:)

P1

to

5

z

-I)

-4

4r-

<

to

z

0

C)

I

z

I

C)
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I
I
I SUPTJMSL 9: 3a: 17. 58 6/ 7)1999 PACE 54 1
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NU 1 EC H E NC I N E E R S

* PIPE SllPPORT LOAD COMB. SYSTEM r;mOi

PROJECT: lOPE CREEK SNUBDER REDUCTION _ FILE NUMBERS
OUNER: PUBLIC SERVICE ELECTRIC AND GAS COMPANY CALC. AC-31) PSE005. 1016
CLIENT: PUBLIC SERVICE ELECTRIC AND CAB COMPANY COMP. ACOD

: I
I NODE - H39 SUPPORT I OF 1. ITrans. ontV) I
I I

PIPE DIRECTION COSINES: X - .0000- Y - .0104. Z - .9999

I SUPT: 59 RIGID I
I TRAN. STIF. .340E+*06 I
: fX) (Y) C2) i I
I IIIRECTION COSINES: I
i . 0000 1.0000 .0000 I I
I . I I
t **********,4 CAStl)- SERVICE LEVEL E *6#*5V*##**0 I
I FORCE MAX. .000 I I
I FORCE MIN. -2775.906 1 I
: AXIALI.. SUING MAX/MIN: I I
: COMP- .00. .6226 : I
I TFN. - .0053. .2490 1 1

C tLOBAL DISPL. MAXIMIN. LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. MAX/NIN: I
I 5557 .0018 2907 .2B07 .0047 .5557 . 5b25 .2431 .1464:
I -. 2482 -. 0053 -. 0196 -. 0196 -. 0055 -. 2482 - 5625 -. 2431 -. 14641

I *CUU46*'5445U45 tAS(2)- SERVICE LEVEL C '..*#.#s*. I
I FORCE MAX. 211.305 I I
: FORCE MIN. -3175.498 2
I AXIAL. SWING MAX/MIN I I
I COMP- .0042. .6852 I I
: TEN.- .0077, .3126 1 I
I GLOBAL DISPL. MAX/MIN LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. MAX/MIN: I
I 6175 .0042 . 2969 .2969 .0072 .6175 . 0000 .0000 . 0000
I -. 3105 -. 0077 -. 0358 -. 0359 -. 008I -. 3105 .0000 .0000 .0000O
I I
I ****s**E*t* CAHt31- SERVICE LEVEL D I-*.** .*... 2
: FORCE MAX. 216. 096 1 1
I FORCF MIN. -3190. 289 t 1
t AXIAL. SWING MAX/MIN: I I
I COMP- .0042, .6984 1 1
2 IEN. - .0077. .3127 1 t
t GLOBAL DISPL. MAX/"IN: LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. MAX/MIN: I
: . 6284 .0042 . 3047 .3047 . 0074 . 62n4 . 5625 .2431 .14642
2 -. 3106 -. 0077 -. 0359 -. 0359 -. 0081 3106 .0000 .0000 .0000:

2 uss*ss......u.. CAS(41- SERVICE LEVEL 3*1 **w*-*9*-* I
: FORCE MAX. .000 I
I FORCE IN. .000 - I
I AXIAL. SUING MAX/"IN: I
I N/A - .0000. .0000 I t

H WA - . ooOO. .0000 I t
t GLOBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. MAX/"IN: I

0000 . 0000 , 0000 0000 . 0000 .000 . 0000 .0000 . 0000O
I . 0000 . 0000 . 0000 . 0000 .0000 .0000 . 0000 .0000 . 0000:
I I

rri

o 0

0

U)

N -4
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0
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U)
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I SUPTJ9RL 9: 39: t 7. 5B 6/ 711999 PACE 55 I



N U T E C H E N C I N E E R; N; us)

~m*PIPF StlPPORT LOAD COr0. SYSTEM 1:0~1 *;*1

PROWECI: POPE CREEK SNUBBER RfDUCTION ._ FILE NJDlE1
OWNER: PUBLIC SERVICE ELECtRIC AND GAS COMPANY CALC. tC-31t PSEOO5. 1016 L/)
CLIENT: PUBLIC SERVICE ELEClRIC AND GAS COMPANY COMP. ACOD O T

: I 4 z
I NDDE - tSB EJPPCRT I OF I (Trans. onlyg) I )

P IPE DIRECTION COSINES: X .0000. Y - 1. 0000. 2 . 0000 I K) r1
I I
1 5UPT: 60 RIGID I I
I TRAN. STtI.- . 3050E+06 I I °
I (X) CY) C2) I I m
I DIRECTION COSINES: I I <
1 -5210 .0000 -. E535 t t rri
: I I
I *~*uV*#-*e#**.* CASCI)- SERVICE LEVEL B *.s*u*.as4* I
I FORCE MAX. 122.807 1 1 <
I FORCE JIN. -464.223 1 Z
I AXIAL. SWING MAX/MIN: I C)
I TEN.- .0392, .0613 t I
: COMP- .0384. .0236 1 I
t CLOBAL DISPL. MAX/lMt: LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. AX/IMIN: I 71
I .0358 .0586 .0241 .0596 .0241 . 0358 . 13B .2775 .090t: <
I -. 0356 -. 0148 -. 0232 -. 0148 -. 0232 -. 0356 -. 1306 -. 2775 -. 09t11 U)
: 1 O
: 4*U***4#ES**4* CAS(2)- SERVICE LEVEL C I*e#*se.**. Z
I FORCE MAX. 224. 400 t t
I FORCE HIN. -568. 905 1 I (
I AXIAL. SWING "AX/WIN: t I
I TEN.- .0796. .0716 1 >
I COMP- .0707. .0401 t -
I CLOBAL DISPL. M1AXXMIN: LOCAL DISPL. MAX/MIN: GLOBAL ACCEL.:. WX/MlN: I Et)

.0715 .0624 .0496 .0624 . 04?6 . 0715 .0000 .0000 .00001
I - 0713 -. 0186 -. 04E16 -. 01l6 -. 0416 -. 0713 .0000 .0000 .00001 >

I * **#...**. CAS(31- SERVICE LEVEL. 0 **ea..eg4***** t
t FORCE MAX. 232. 925 1 t

F fORCE HIN -577. 350 I
I AXIAL. SUING MAX/MIN I >
2 1EN.- .0796. .0729: 2 z
: COMP" .0797. .0401 t 0
I CLODAL DISPL. MAX/tMIN LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. FrAX/MIN: r1i

.0715 .0638 .0496 .0638 .0496 .0715 .1396 .2775 .098t9 (A
-. 0713 -. 0186 -. 0487 -. 0196 -. 0487 -. 0713 .0000 .0000 .00002

I *Ee*u...a w CAS(4J- SERVICE LEVEL 30B ***.*.*#O4UU I
I FORCE MAX. .000 1
I FORCE MIN. .000 I
2 AXIAL. SWING MAX/MIMN: I
: N/A - .0000. .0000 2

N/A- .0000. .0000 1
: G OLOBAL DISPL. MAX/tMIN: LOCAL DISPL. MAXItIN: GLOBAL ACCEL. tMX/MIN::

.0000 . 0000 .0000 .0000 .0000 .0000 . 0000 .0000 .00002
I .0000 .0000 . 0000 .0000 .0000 .0000 .0000 .0000 .00001

o : UPT.JRL 9:38:17.59 6/ 7/1988 PAGE 56
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If t I L. L 11 L 11 t I 11 L L It .1

0 PIPE UJPPORT LOAD COMB. SYSTEM P201 9

PRIWECT' HOPE CREEK SNUBDER RhFDWCTION FILE NunERJ n
OWNFR: PUBLIC SERVICE ELECIRIC AND GAS COMPANY CALC. tC-JI) PSE0o0. 1016
Ct IENT: PUDLIC SERVICE ELECTRIC AND GAS COMPANY COMP. ACOD

NODE - H48 SUPPORT I OF I

PIPE DIRECTION COSINES: X - .0000. Y *

SUPT: 61 RIGID I
TRAN. STIF. 5 . 160E+06 I

(XI CY) (ZI I
DIRECTION COSINES: I
.624 .0000 -. 7795 2

CASII)- SERVICE LEVEL B
FORCE MAX. 8S. 295 1
FORCE "IN. -403.786 1
AXIAL, SWING MAX/MIN: I
conP. .0029, .o72s S
rFN.- .0035. .0591 1
GLODAL DISPL. MAX/llN LOCAL DISPL. MAX/"IN:

.0340 .0600 .0236 .0600 .0236 .0340
* 0468 -. 0148 -. 0332 -.0148 -. 0332 -.0468

CAt(2t- SERVICE LEVEL C
F-ORCF MAX. 171. 750 1
romCE "IN. -480.390 1
AXIAL. SUING IWAX/MIN: I
COMP= .0052. .1067 1
TEN. - .0050, .1031 "
CLODAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN:

.0699 .0639 . 0494 .0639 .0494 .0699
-. 0827 -. 016 -.0590 -.0186 -. 0590 -. 027

***eo.*..ues* CAS13I- SERVICE LEVEL D
FORCE MAX. 175.813 t
FCRCE MIN. -494.595 1
AXIAL, SUING MAX/MIN: I
COMP- .0052O .1076 2.
rrN.- .0059, .1037 2
MLOBAL DISPL. MAX/HIN: LOCAL DISPL. "AX/MIN:

oh"9 .0654 .0494 .0654 0494 .0699
0.032 -.0186 -.0593 -.0186 -.0S93 -.0832

CAS(4)- SERVICEr LEVEL 3*8
fORCE MAX. .000 S
FORCE MIN. .000
AXIAL.. SWING MAXxMnN: I
NWA * .0000, .0000 :
NWA - .0000, .0000 I
MLODAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN:

0000 . 0000 .0000 .0000 .0000 .0000
.0000 . 0000 . 0000 .0000 .0000 .0000

(Trans. onlgl

1. 0000. Z - . 0000

I
I.
I

1

1

1

1

1

1

t
I
I

*§""****"-*z*

CLODAL ACCEL. IAX/MIN: t
.1455 .2776 .10192

-. 1455 -. 2776 -.10192

#*..."*.4.*.--- S

CLODAL ACCEL. MAX/MIN: I
(COo .0000 .0000o

.0000 .0000 .00001

.. **6*4*aUw*aai t

CLOIAL ACCEL. "AX/INI: I
.1455 .2776 .10191
0000 .0000 .00002

. oooo a.woo oo . 2oo

GLO.AL ACCEL. MAX/MIN: I
.0000 .0000 .00001
.0000 .0000 .00002

PACE 57 1
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N U T E C H E N O I N E E R S

PIPE SUPPORT LOAD COMB. SYSTEM P$'OI 10-

PROVECT: HOPE CREEK SNUBDER REDUCTION ,._FILE MJMDERS _- rri
OWNER: PUBLIC SERVICE Ft.EClRIC AND CAS COMPANY CALC. IC-311 PSEOOS 1016 -
CLIENT: PUBLIC SERVICE ELECTRIC AND GAB COMPANY COMP. ACOD o °

*LI)
rr

I OUTPUT SAVED IN FILE : P20ISUP.91 I
I I -l
I NORMAL COMPLETION AT 9:42: 5.30 6/ 7/1908 1 0

I 1 I

*. I C

* I -<

I I z

* I 0

I P1_

I * G

:I zI .I e
, to

I . -~

* Li*.
I ID

z

I I D1

I I

I I z

I I Li)
I II
I I

I I C
: I T
I t I

: JPTJSRL 9:38:17.59 6/ 7/1989 PACE 58 1
: -



USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
PRINTED 20041222

I1

TITLE PIPING CODE oNO. C-31 -EG SHEET
COMPLIANCE DOCUMENTATION B-1

inPG SYSTEM P-2o( [AGER GUIDAN FBC) ~ ORIGINATOA iL E3= - - -

DATE ___ - 41

CALCULATION VFEDATE ____ . -=
coNTINUATIO)N SHEET DAE--

, . ...-

ATTACHMENT B

OPTSUPT RUNID 56LPTJYVD ' D)rF- OC 7

( 40 Pages)

CALC.NO.e.-0..2 .TŽIRO



N U T F C H E N C I N E E R "

PIPE SUPPORT LOAD COMD. SYSTEM 1P;'oi

PROJFCT: HOPE CREEK SNUD8FR REDUCTION - FILE NUMBERS __
OWI-R- PUBLIC SERVICE ELEC7RIC AND CAS COMPANY CALC. (C-31) PSEO05. 1016
CLIENT: PUBLIC SERVICE ELECTRIC AND GAS COtMPANY COMP. ACOt

2 N N U U TTTTT EEEEE CCCC H H
NN N U U T E C H H I

I N N N U U T EEEEE C HHII#I
N NN U U T E C H H I

I N N UUUUU T EEEtE CCCC H H I

t.I

2 0000O, PPPPP tTTTT 99SSS U U PPPPP TTTTT I
0 O P P T 5 U U P P T
0 0 PPPPP T S9SSS U U PPPPP T I
0 O P T 8 U U P T I

I OOtO P T 96S95 AUvUU P T 2

REVISION 1.0.0 Q
2 LEVEL FE8-25-1198 1

I OPTSUPT RUN: ID - SUPTJYVD TIME * 9:44:21. 2 DATE - 6/ 7/1988 1
I 2
I CALCULATION PACKACE FILE NUMBER - tC-31) P8E005. 1016 t
t I
: COltPUTER RUN FILE NUMBER - ACOD I

I COMPUTER RUN OUTPUT FILE NAME a P201SW. 92

I :
: I

I OPTPIPE TAPE 51 INPUT: I
I FILE NAME - P20ISUP. T51 RUN ID - ACOD DATE - 88/06/06 1

I OPTPIPE TAPE 52 INPUT:
I FILE NAME - P201SUP. T52 RUN ID - ACOD DATE - t90/06/06 I

I FILE CONTAINING ADDITIONAL LOAD CASE DATA: I
I FILE NAME - I

i PREPARED BY/DATE: -,ie oTA-o7-9 -. __ _!

I C. J. MEHTA I

2 CHECKED BY/DA7E: _______ I

2 HERLEfAR

I SUPTYVD_ 9- 44:21. 2 6/ 7/1988 PACE I I

0 m
I',

1,j Lf)
o-t,

.0.21

.rs)m

* IR t

0I I

-



N U? 1E C H E N C I N E E RS RU Lo

PIPt- SUPPORI LOAD COMB. SYSTEM P;0l * *

PRllJECT: HOPE CREEK SNUDBER RF:DUCTION _ FILE NU'FMBERS _-
OWtER. PUB.LIC SERVICE EI.CC7RIC AND CAS COMPANY CALC. (C-11) PE005. 1016 3 tO
Cl.IENT: PUBLIC SERVICE ELECTRIC AND GAS COMPANY COMP. ACOD 0

--- - - …--- -- …-- -- --- ….0 0

I HPCI TURBINE EXHAUST (P201)1NORAL LOADS MODEL. I-

* * g ) rr

I NUtMER OF POINTS I lII NUMltER OF PIPE RUNS - I I
: 1 -q
I NU1DER OF SUPPORTS - 61 Nt UER OP TEES 0 1 I

I NUMBER OF PIPES 106 NUMBER OF BEAMS - 0 <
* m 2

: NUttBER OF LOAD CASES - 69 1

I Z _

I CASE ID LOAD CASE DESCRIPTION CASE ID LOAD CASE DESCRIPTION I
: *m- ---

I O0EDX OBEDY I<
I OE1Z fsX I ED)
I SSEDY SSEDZ I °
I OL GAB I Z
I CHUGO CHF I
I I'U TE I VI)
I lEI TE2 I i

THAnA ID I -i
I OABI OABDI I C
I CDI CHtGI I (n
I ODBI SSEI I
I ODFD S5ED I >
I MXEGD 11XEGI Z
I CHUG CO I ,
: THAM THAM I o
I lHA12 TDI .
I TD2 TE2T I >
1 7HTD TEtD I Z
t 7HTDI TEHDI I G)
I 7MAX' TMAXI I m
: A2A A-2 I
I ASA A-3 I
I A4A A-4 I
I n-2 B-MAX
: CZ C-1

C3A C-3 I
C-MAX D-I I

: I

, SUPTJYVD 9: 44:21. 2 6/ 7/1989 PACE 2 1

G1



PRrLJECT:
OWN~ER:
CLIlENT:

N U T E C H E N C I N E E R ';

PIPE SUPPORT LOAD COMB. SYSTEM 1;OI

HOPE CREEK SNUBDER REDUCTION -_ FILE NUMBERS
PUBLIC SERVICE ELECTRIC AND OAS COMPANY CALC. (C-3J) PSE005.1O1
PUOLIC SERVICE ELECTRIC AND CAS COMPANY COMP. ACOD

- --------

I CASE ID

I D3A
I D-MAX
I 0DID
I MXEO
I SLDJ

: SLA
I SLO

LOAD CASE DESCRIPTION CASE ID LOAD CAME DESCRIPTION

0-3
DWS
SSID
SLAI
SLDI
8LD3
SLB

31-

9

10 - 7.
� rm

0 3
a

0

I

-4

" I
::o

a

I ECHO OF COMBINATION PROCEDURE INPUT FILE SUPTI I

CASII)- SERVICE LEVEL D
I CAS12)- SERVICE LEVEL C I
I CAS13)- SERVICE LEVEL D I

CASB4)- SERVICE LEVEL 301
I CAS(l)- L.C.NO. A-I (DU ONLY) I

LIDID4)
I CASt4)- L.C.NO. TMAX (N.O.C.THERMAL ONLY) ;

LIDITMAX)

I 97

g '

I SVTYD94:1 X718 AE S I
I _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ ._ _ _ _ _ _

~ m

0 7

m

C)

LV)
-4

-n
0

z
C)

r~i

a _ , .- . a -. a



N U I-F C H E N CI N E E R l;

PIPF SUPPORT LOAD COMB. SYSTEM P2;'01

4 -

.
PROIJECT: HOPE CREEK~ SNUJBDR PEDUCTION
fit
cl

i
f
i
I
I
I
I
1
1
1
1
1
1
1

I
I
I
I
I

I
I
I
I
I
I
I
I

I
I
1
1
1
1
1
1
1

I
II
I
I
I
I
I

JW.R
.IF.NT:

PUBLIC SERVICE ELECTRIC AND CAS COMPANY
PUBLIC SERVICE ELECIRIC AND CAS COMPANY

NODE - 17SAN SUPPORT I OF 2

PIPE DIRECTION COSInES: X = .1745. Y - -

SUPT: I RIGID I SUPT: 2 RIGID I
TRAM STIF." . 1O0OE409 I TRAN. STIF. O JOOE+O I

fX) (Y) fZ) I fX) (Y) I!) I
DIRECTION COsINES: I DIRECTIWO COSINES: t
.9 00 .0000 .1951 1 -. 1379 -. 7071 . 6936 1

CAShl)- SERVICE LEVEL 9
FORCE MAX. 200.557 I FORCE MAX. 399. 10ff I
FORCE fIN. . 000 I FORCE KIN. .000 I
AXIAL. SUING MAX/MIN: I AXIAL. SUING MAX/MIN: I
COMP- .0000. .0000 I TEN.- .0000. .0000 I
TEN. - .0000. . 0002 I coMP- . 0000. . 0001 I
CLODAL DISPL. MAX/Mltl LOCAL DISPL. MAX/MIN:

. 0000 .0000 .0000 .0000 . O0OO .0000

.0000 -. 0000 -. 0000 .0001 .0000 .0000

CAS(P)- SERVICE LEVEL C
FORCE "AX. . 000 I FORCE MAX. . 000 I
FORCE MINH .000 I FORCE MIN. .000 I
AXIAL. SUING MAx/MINt I AXIAL. SUING MAX/"lN: I
N/A - .0000. . 0000 I NXA - .0000. .0000 I
N/A - .0000. .0000 I N/A - . 0000 .0000 I
GLODAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN:

OO00 . 0000 . 0000 .0000 . 0000 . 0000
.0000 .0000 .0000 .0000 .0000 .0000

CABS(3)- SERVICE LEVEL 0
FORCE MAX. . 000 o FORCE MAX. .000 I
FORCE MIN. . 000 I FORCE MIN. .000 I
AXIAL. SUING MAX/Mitt I AXIAL. SUING MAX/MIN: I
N/A - .0000. .0000 I N/A - .0000. .0oo I
N/A = .0000. .0000 I N/A - . 00o0. .0000 I
CLUDAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN:

0000 . 0000 . 0000 .00000 .0000 .0000
0000 .0000 .0000 .0000 .0000 .0000

CAS14)- SERVICE LEVEL 3*9
FORCE MAX. 74.715 I FORCE MAX. 1.434 1
FORCE MIN. . 000 I FORCE fIN. .000 I
AXIAL. SuING MAX/MIN: I AXIAL. SUING IIAX/MIN: I
COMP- . 108. . 0217 I TEN.- .0153 .1099 1
TEN. - .1089. . 349 1 TEN. - .3379. . 4302 1
CLOBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN:

.1110 .0000 .0000 .0194 .0194 .1075

.0000 -. 0413 -. 5581 -. 4115 -. 4118 -. 1379

__. FILE NUMBERS
AEC. IC-31 PSEO05. 1016
IMP. ACODI

(Trans. only It

7074. Z -. 6,49 I
I

SUrn: 3 RIGID I
TRAN.STIF.- .30ooE409 I

IX) IY) (ZI I
DIRECTION COSINES: I

.1379 -. 7071 -. 6936 1

FORCE MAX. 5752.025 1
FORCE MIN. .000 I
AXIAL. SUING MAX/MIN: I
conP- . 0000. . 0000 I
conP- .0001. .0000 I
OLDBAL ACCEL. MAX/MIN: I

. 0000 .0000 .0000:

.0000 .0000 .00001

.. *..........* I
FORCE MAX. .000 I
FORCE MIN. .000 I
AXIAL. SWING MAXfIxN: I
NXA = . 0000. . 0000 I
N/A - . 0000. . 0000 I
GLO0AL ACCEL. MAX/MIN: I

.0000 .0000 .00001

.0000 .0000 .00001

FORCE MAX. .000 I
FORCE MIN. .000 I
AXIAL. SUING MAX/fIN: I
N/A = .0000o .0000 I
N/A .0000. .0000 I
0LOBAL ACCEL. MAX/MIN: I

0000 .0000 .00002
0000 .0000 o 00.02

I
...... u"w..... I

FORCE MAX. 1997.349 1
FORCE MIN. . 000 I
AXIAL, SUING MAX/flN: I
coMr- . 0153. . 1099 1
comP- .4163. . 3740 I
GLOnAL ACCEL. MAX/"IN: I

. 0000 .0000 .00001

.0000 .0000 .00001

PACE 4 t

u U)-tic:
--I ;

m

g) O
m

0

0

-4 r-

-4
0to

z

;a

0

z

C)

mto

z

-I

LC)

rl

n

.
C) -

0 to

SUP TJYVD 9: 44:21. 2 b/ 7/1999
--- 4.



N.U 7 EC H E N G J N E E R S

0 PIPE SVIPPORT LOAD COMB. SYSTEM P2I01

PRWECT: HOPE CREEK SNUBBER RFDUCTION , FILF MBERS
OWN'ER: PUBLIC SERVICE EIECTRIC AND GAS COMPANY CALC. fC-31) PSE003. 106
CLIENT: PUBLIC SERVICE ELECTRIC AND CAS COMPANY COMP. ACOD

_ _ _ _ _ _ _ _ _ _ _ _ _-_-__ _ _ _ _ _ _ _ _ _ _ _ _… -__ _ _ _ _ _ --__

I
II
I
I
I

RNDF 17SAN SUPPORT 2 OF 2

PIPE DIRECTION COSINES: X - .1745. Y - -

I SVI'T: 4 RIGID
I RUT STIF.- . IOOOE+11
I (X) (Y) (2)
I DIRFCTION COSINES:
I .9pO9 .0000 .1951

I *a.u*e*..*e*.-

I MOMT. MAX. 2397. 099
I MODT. MIN. . 000

I GLOBAL DISPL. MAX/KIN:
I 0000 . 0000 . 0000

I SUPT: 5 RIGID
I ROT. STIF.- . IOOCE+EI
I (X) (Y) (2)
I DIRECTION COSINES:
I -. 1379 -. 7071 .6936
I
CAS'I)- SERVICE LEVEL B

I
I MOMT. MAX. 97.829
1 MOMT. HIN. . 000

I

LOCAL DISPL. MAX/KIN:
I .0000 .0o00 .0000

. oo0o -. 0000

MUMT. MAX.
MODT. KIN.

-. 0000 .0001 .0000 .0000

CAS(2)- SERVICE LEVEL C

.000 I MO"T. MAX. . 000 1

. 000 I MOMI. KIN. .000 I

I I

(Rotation only) I

.7074, Z - -. 6849 ;

SUV'T: 6 RIGID I
-ROT STIF.- .1000 Er+ I

cX) (Y) (CU I
DIRECTION COSINES: I

.1179 -. 7071 -. 6936 1

*o*a*.a*eo*.*- t

MOuT. MAX. .000 I
MONT. KIN. -90.351 1

GLOBAL ACCEL. MAX/MIN: I
.0000 .0000 .00001
0000 .0000 .00001

MONT MAX. .000 I
MOnT. MIN. .000 I

GLOBAL ACCEL. MAX/MIN: I
.0000 .0000 .00001
.0000 .0000 .00001

*kp*-**-*~***- II

MOMI MAX. .000 I
MOWT. MIN. .000 I

CLOUAL ACCEL. MAX/MIN: I
.0000 .0000 .00001

O000 .0000 .00001

.s.**,.a*~*-*#. I

MOnI. MAX. .529 '
MONT. MIN. .000 I

GLOBAL ACCEL. MAX/XIN: I
.C000 .0000 .00001

0000 , 0000 .00001

PACE 5 I

-OC

;0 0rrI
0;0

SJ 0
O 0

Z

N)rrl

-I,

z
;)
rrI

<

z

V)
D

-4
D
-I
C=
LI)

z

C-)
m
rCI
(A

CtOBAL DISPL. "AX/"IN:
, 0000 . 0000 . 0000
. 0000 . 0000 . 0000

LOCAL DIBPL. MAX/KIN:
.0000 .0000 .0000
.0000 .0000 .0000

CARc3)- SERVICE LEVEL D

MOMI. MAX. . 000 I MOHT. MAX. .000 I
MOMT. IRN. .000 W MOM7. KIN. .000 I

I :

CLUBAL DISPL. KAXIMIN. LOCAL DISPL. MAX/nlN:
.0000 .0000 .0000 .0000 o 0000 .0000
.0000 . 0000 . 0000 . 0000 . 0000 .0000

CASt4)- SERVICE LEVEL 31B

rS)nT. MAX. . 000 I MOIT. MAX. 4 933 1
tEIlT. MIN. -6. 102 I MONT. MIN. .000 i

CLOBAL DISPL. MAX/MIWt LOCAL DISPL. MAX/MIN:
.1110 .0000 .0000 .0194 .0194 .1075
.0000 -. 0423 -. 5581 -. 4115 -. 4118 -. 1370

SUPTJYVD 9: 44:21. 2 6/ 7/19S8
r 16e

0I I

I
I
I
I
II
I
+----- -- -- - - - - - -

& - - - . A a . - - ~ a a . .-A L .- - -



ituI ELR clewt NERN,*

* PIPE SUPPORT LOAD COMB. SYSlEN PV'OI

PROJECT: HOPE CREEK SNUBBER REDUCTION FILE NUMBERS --
OUWER: PUBLIC SERVICE ELECIRIC AND GAS COMPANY CALC. (C-312 PSEOO. 1016
CLIENT: PUBLIC SERVICE ELECTRIC AND OAS COMPANY COMP. ACOC
4- … - -…_-_-______ ______ ______ __ .- - … _ e

I

I

I

I

I

NODE = 199BN SUPPORT I OF 2 (Trans. onlVl I

PIPE DIRECTION COSINES: X - -. 5521. Y * -. 7074. Z - -. 4414 t

SUPT: 7 RIGID I SUPT: B RIGID I SUPI: 9 RIGID I
TRAN. STIF.- . IOooE+09 I TRAN. STIF., . 1000E+09 I TRAN. STIF.- . lOOOE*09 I

tX) (Y) L2) I (X) (Y CZ) I fX) CY) CZ) 1
DIRECTION COSINES: I DIRECTION COSINES: I DIRECTION COSINES: I
1.0000 .0000 .0000 I . 0000 -. 7071 .7071 1 , 0000 -. 7071 -. 7071 1

t I
*E*a.#*566*-aV* CASII)- SERVICE LEVEL B *..v**..#*...e I
FORCE hAX. 000 I FORCE MAY. 990.717 t FORCE MAX. 2135.455 t

FORCE "IN. -1000. 751 I FORCE MIN. , 000 I FORCE "IN. .000 I
AXIAL. SWING MAXIM/N: I AXIAL. SUING MAX/MIN: I AXIAL. SWING MAX/MIN: I
NWA .0000. .0000 I N/A - .0000. .0000 I N/A - . 0000. .0000 I
IEN. . 0000. . 0000 I COMP- . 0000. . 0000 I COmP- . 0o0o. .0000 I

OLOJAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. MAXInlN: I
. 0000 . 0000 .0000 . 0000 . 00 .0000 , 0000 .0000 .0000:

-. 0000 -. 0000 000 .0000 .0000 . 0000 . 0000 .0000 . oooo:

CAS(2)- SERVICE LEVEL C **.#****a*- I
FORCE MAX. , 000 I FORCE MAX. .000 I FORCF MAX. .000 I
FORCE MIN . 000 I FORCE MIN. . 000 I FORCE IN. . 000 I
AXIAL. SWING MAX/MIN: I AXIAL. SUING MAX/nlN: I AXIAL. SWING. MAX/NIN: :
H/A - .0000. .0000 IW HA - . 0000. . 0000 I `A - .0000. . 0000 I

/A a .0000. .000 INA - . 0000. .0000 IN/A - .0000. .0000 I
GLOBAL DISPL. MAX/NIN: LOCAL DISPL. MAX/nlN: OLOIAL. ACCEL .MAX/MIN: I

0000 , 0000 . 0000 . 0000 . 0000 .0000 0000 .0000 o0000:
0000 . 0000000 0 . 0000 . 0000 . 0000 . 0000 .0000 oo 000

CAS(3)- SERVICE LEVEL D *g.......p**.* I
FORCE MAX. 000 I FORCE MAX. . 000 I FORCE MAX. . 000 I
FORCE MIN. . 000 : FORCE MIN. .000 I FORCE MEN. .000 I
AXIAL. SWING MAX/NIN: I AXIAL. SUING MAX/MIN: I AXIAL. SUING MAX/MIN: I
H/A a .0000. .0000 /IWA .0000. .0000 I N/A - .0000. .0000 I
NXA - .0000. .0000 o I NA - .0000. .0000 W N/A - .0000. .0000 I
GLODAL DISPL. MAX/MIN: LOCAL DISPL. MAX/NIN: GLOBAL ACCEL. MAX/MEN: I

0000 ,0000 o 0000 .0000 .0000 .0000 0000 . 0000 .00001
0000 .0000 0000 .0000 .0000 , 0000 . 0000 .0000 .00001

CASt4)- SERVICE LEVEL 369 NW-*e#--** I
FORCE MAX. 711. 117 I FORCE MAX. .000 I FORCE MAX. .000 I
FIORCE NIN. . 000 I FORCE NIN. -241.233 I FORCE NIN. -1040.208 1
AXIAL. SUINO MAX/MIH: I AXIAL. SUING MAX/NIN: I AXIAL. SUING MAX/NIN: I
NWA - .0000. .0000 I TEN.- .0000. .0000 I TEN.- . 0000. .0000 I
IEN.w .0000. .5596 t TEN.- .3651. . 4241 I COMP- .4241. .3651 1
CLO)ISAL DISPL. MAX/NIN: LOCAL DISPL. MAX/NIN: GLOBAL ACCEL. MAX/nIN: I

0000 , 0000 0000 0000 .0000 .0000 . 0000 .0000 .0000:
0000 -. 0417 -. 5591 -. 2759 -. 2760 -. 4359 , 0000 .0000 .00001

SUPTJYVD 9:44:21. 2 6/ 7/1908 PACE 6 I
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It U I L III L lt Ul I I L L It .

PIPE 5JPPORT LOAD CUHM. SYSTEM IP;.01

PROJEC1: HOPE CREEK SNIUDFUR RFDUCTSON FILE MUJDERS
OWNIR PttDLIC SERVICE FLECTRIC AND CAS COMPANY CALC. (C-31) PSEO05. 1016
CLIENT: PUDLIC SERVICE ELECTRIC AND CAS COMPANY COMP. ACOD
+ …___-__ ____ ___ _ -_ . - -__ _ __ _ _ - __ _ _ …_ _ -- - - -

I NODE u 19sBN SUPPORT 2 OF 2 (Roattotn OilV) I

I PIPE DIRECTION COSINES. X - -. 5521. Y - -. 7074. Z - -. 4414 1
I

I
I
I
I
I
i
I
I
I
f
II
I
I

RUPT: t0 RIlED I SUPT: I1 RICID
ROT. STIF." . I000E+4 I ROT. STIF.. . JOOOE+II

(X) (Y) (Z) I tX) (Y) CZ)
DIRECTION COSINES: I DIRECTItr COSINES:
1.0000 .0000 .0000t .0000 -. 7071 .7071

CASII)- SERVICE LEVEL a

MONT. MAX. 2530. 344 1 MOnT. MAX. . 000
K)MT. MIR. . 000 I MOMT. "IN. -2256. 183

.. . .

I
I
I
I
I
I

I
I
I
I
I

C(LOAL DISPL. MAX,
I . 0000 . 0000
I -.0000 -.0000

XHIN: LOCAL DISPL. MAX/MtN:
. 0000 . 0000 . 0000 .0000
.0000 .0000 .0000 .0000

4 -******.*#** b*--

MOM7. MAX.
MDnT. MI N.

CAS(2)- SERVICE LEVEL C

. 000 I MOnT. MAX. . 000

. 000 I MOMT. MIN. .000

SUPT: 12 RIGID I
ROT. STIF.. .IOOOE+II I

(XI) Y) CZ) I
DIRECTION COSINES: I

.0000 -. 7071 -. 7071 t

MOMT. MAX. 2243.646 t
MOMT. MIN. .000 I

CLOOAL ACCEL. MAX/MIN: I
.0000 .0000 .0000o

WOO0 .0000 .00001

***E..*.#..u*** I

MonT. MAX. .000 I
MOMT. HIN. .000 I

CLOBAL ACCEL. MAX/MIN: t
0000 .0000 . oo0oo

.0000 .0ooo .0000o

vOnt. MAX. . 000 I
MOMT MIN. .000 3

m V

m

0;0

m

0

- I

-4

0

z
0
P1

U)

I
I
II
I
I

CLODAL DISPL. MAX/IMI: LOCAL DISPL. MAX/MIN:
. 0000 .0000 .0000 .0000 .0000 .0000
.0000 .0000 .0000 0000 .0000 .0000

CASlI:)- SERVICE LEVEL D
I I

MENT. MAX. . 000 I MOMT. MAX. . WO 2
MOMT. MIN. . 000 t MOMT. MIN. .0o0 I

:2 I

IGLODAL DISPL. MAXZHIN: LOCAL DISPL. MAX/Ml": GLOBAL ACCEL. MAXHXIN: t
0000 . 0000 . 0000 . 0o00000oo0o o 0000 . 000 .0000 .00002
0000 . 0000 .. 0000 .0000 .0000 .0000 . 0000 .0000 . 0000o

CASf4)- SERVICE LEVEL 301 *E#O*....... I
I t t

nONT. MAX 7. 552 1 MOM?. MAX. 6. 451 I no1MT. MAX. 3.875:
IOMT. MIN .000 I MOMT. MIN. .O I MOMT MIN. .000 1

I I t
I I t

CLODAL DISPL. MAX/MIN: LOCAL DIRPL. MAX/MIN: OLOBAL ACCEL. MAX/MINl: I
00o0 . 0000 . 0000 .0000 .0000 . 0000 . 0000 .0000 .0000O

.0000 -. 0417 -. 5581 -. 2759 -. 2760 -. 4359 . 0000 .0000 .00001

SUPTJYVD 9:44:21. 2 6/ 7/1988 PACE 7 tII0pd +'
0
c.

W-1_-r
- _- _ _m .4 .. a - -. 0 4 b Q - - 4 .* .41%- 0 46 4pb," .



N U CH NG iC N E R W

PIPE SUPPORT LOAD COMB. SYSTEM P201

PROJECT: HOPE CREEK SNUJRER REDUCTION _ FILE NUMBERS
OWNER: PUBLIC SERVICE ELECTRIC AND GAS COMPANY CALC. (C-31:) PSE005.1016
CLIENT: PUBLIC SERVICE ELECTRIC AND OAS COMPANY COMP. ACOD

I NODE - P201 SUPPORT I OF 2 (Trans. only)
: . I
I PIPE DIRECTION COSINES: X - .0000. Y w .0000, Z a -1.0000
: I
: SUPT: 13 RIGID I SUPT: 14 RIGID I SUPT: IS RIGID I
I TRAN. STIF.- . 310E+08 I TRAN.STIF.- .5120E+07 I TRAN STIF.- .1470E407 I
: CX, (Y) CZ) : (X). CY) 42) I IX) yt (CZ)
I DIRECTION COSINES: I DIRECTION COSINES: I DIRECTION COSINES: I
I 1.0000 .0000 .0000 I .0000 -.9048 -.1736 1 .0000 .1736 -.9848 1
tI I
I *96*****4* CASCI)- SERVICE LEVEL B *0W*6*040* I
: FORCE MAX. 192.986 I FORCE MAX. 5175.962 I FORCE MAX. .000 I
I FORCE MIN .000 I FORCE MIN. .000 I FORCE MIN. -5412.059 I
1 AXIAL, SUING MAX/MIN: I AXIAL. SUING MAX/KIN: I AXIAL, SUING MAX/MIN: I
t COMP- .0000. .0035 : TEN.- .0006 .0034 I TEN.- .0034. .0006 I
: TEN.- .0000. .0016 I COMP- .0016. .0003 I TEN. .0003. .0016 1
: GLOBAL DI1PL. "AX/MIN: LOCAL DISPL. "AX/MIN: GLOBAL ACCEL. MAX/MIN: :
: .0000 .0000 .0035 -. 0035 .0000 .0000 .0000 .0000 .00001
I .0000 -. 0016 .0000 .0000 -. 0016 .0000 .0000 .0000 .00001

I "'-*....g*.w... CASt2)- SERVICE LEVEL C *....**.-.--.
I FORCE MAX. .000 I FORCE MAX. .000 I FORCE MAX. .000 I
I FORCE KIN. .000 I FORCE KIN. .000 I FORCE MIN. .000 I
I AXIAL# SUING MAX/MIN I AXIAL* SUING MAX/IMN: I AXIAL. SUING MAX/KIN: I
IN/A - .0000. .0000 IN/A - .0000. .0000 IN/A - .0000. .0000 I
I N/A - .0000, .0000 IN/A .0000. .0000 IN/A - .0000. .0000 1
I GLOBAL DISPL. MAX/1IN: LOCAL DISPL. MAX/KIN: GLOlBAL ACCEL. "AlX/MIN: I
I 0000 . 0000 .0000 . 0000 . 0000 .0000 . 0000 .0000 . 00001
I .0000 .0000 .0000 .0000 .0000 .0000 D0000 .0000 .00001

: *.##*..*.****U* CASt3)- SERVICE LEVEL D ***U..**Oe#-#. I
: FORCE MAX. . 00 I FORCE MAX. .000 I FORCE MAX. .000 :
I FORCE KIN. .000 I FORCE MIN. .000 I FORCE MIN. .000 1
: AXIAL. SWING MAX/KIN: I AXIAL. SWING MAX/MIN: I AXIAL. SUINC MAX/KIN: I
I N/A - .0000. .0000 : N/A - .0000- .0000 I N/A - .0000 .0000 I
I N/A .0000. .0000 NtA - .0000 .0000 IN/A - .0000. .0000:
: CLOBAL DISPL. MAX/KIN: LUCAL DISPL. MAX/MIN: GLOBAL ACCEL. MAX/KIN: I
I . 0000 0000 . 0000 . 0000 .0000 . 0000 . 0000 . MOW .00001
I .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .00001
I t
: *U***1 *,***^ CAS(4)- SERVICE LEVEL 3*B I*..6* E.... 1
I FORCE MAX. 1922.614 1 FORCE MAX 1701.451 I FORCE MAX. .000 I
I FORCE KIN. .000 I FORCE KIN. .000 I FORCE KIN. -3508.132 1
I AXIAL, SWING MAX/IMN: I AXIAL, SUING MAX/MIN: I AXIAL. SWING MAX/IMN: I
I COMPs .0807. .0567 1 TEN.- .0550. .0813 I COIP . 0090. .0981 1
I 1EN.- .0000. .6363 I COlMP .1105. .6266 t COMP .6266. .1305 1
I GLOOBAL DISPL. MAX/KIN: LOCAL DISPL. MAX/KIN: GLOBAL ACCEL. MAX/KlN: I
I .0007 .0567 .0000 .0000 .0567 .0007 .0000 .0000 .00003
t .0000 .0000 -. 6363 -. 6363 . 0000 .000 0000 .0000 .00001

I SUPTJYVD 9:44:21. 2 6/ 7/1988 PAGE B
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It U I L U If L If U I It L L 11 .1

PIPE SUPPORT LOAD COMB. SYSTEM ';,.OI

PROJECT: HOPE CREEK SNUBIJFR UFDUCTION FILE NUMBERS
OWFR: PUBLIC SERVICE FIECIRIC AND CAS COtPANY CALC. (C-3II PSEOOS. IO16
CLIENT: PUBLIC SERVICE ELEClRIC AND GAS COMPANY COnP ACOD

I NODE * P201 SUPPORT 2 OF 2 (Rotation onlt I
I t
I PIPE DIRECTION COSINES: X - .W0000 Y 8 .0000. Z - -1.0000 I

I SUPT: 16 RIGID I SUPT: 17 RIGID I SUPI: 18 RIGID I
I nnT. 5TIF.- t S70R*OR I ROt STIF. .- I E+OR I RtT. ATITP" -2970E+07 1

MX) (Y) £2)
DIRECTION COSINES:
1. 0000 . 0000 . 0000

t1DT. MAX. 1761.167
MOMy. MIH .000

CLOBAL DISPL. "AX/XIN:
. 0000 . 0000 . 003a
.0000 -. 0016 .0000

tMOT. MAX. . 000
HtMT. ttlN. .000

I
I
I
I

1
1
1
1
1

(XI (Y) (Z) I
DIRECTION COSINES: I
.0000 -. 9949 -. 1736 I

CAS(lt- SERVICE LEVEL B

MOMT. "AX. .000 I
MONT. "IN. -569. 05 I

LOCAL DISPL. "AX/M IN:
-. 0035 .0000 .0000

.0000 -. 0016 .0000

(X) (Y) (ZR
DIRECTION COSINES:

.0000 . 1736 -. 994B

I
I

I

CAS121- SERVICE LEVEL C

I MONT. MAX. . 000
I MONT. MI1N. . 000

I
I
I
I
I

GLOBAL DISPL. MAX/MIl: LOCAL DISPL. MAX/NIN:
. 0000 . 0000 .0000 .0000 .0000 .0000
. 0000 .0000 .0000 .0000 .0000 .0000

CAS(3)- SERVICE LEVEL D

MOMT. MAX. . 000 I MOnT. MAX. .000 1
MOnfT. MlN. . 000 I MONT. MIN. .000

*.....e**.."{** I

MOMT. MAX. 227.921 1
MOMT. MIN. .000 I

GLOBAL ACCEL. MAX/MIN: I
.0000 .0000 .0000t
.0000 .0000 .00001

MONT. MAX. .000 I
NOnT. MIN. .000 I

GLOBAL ACCEL. *PXtMIN:
.0000 .0000 .00002
.0000 .0000 . 00002

...... ***...4|.. I

MOrt. MAX. .000 I
MOMT. Mt1N. .000 I

GLOBAL ACCEL. MAX/tIN: I
.0000 .0000 .00001

0000 .0000 .00001

**O************* I

MONT. MAX. .000 I
MOmi. MIN. -5447.514 1

0

P1

z

It

2

-I

CU)

zU)

D
z-ID
V)

C)

U)

I

II

II
CLOnAL DISPL. MAX/NtN:

.0000 . 0000 . 0000

. 0000 . 0000 . 0000

LOCAL DISPL. MAX/MIN:
.0000 .0000 .0000
.0000 . 0000 . 0000

I
I

i
I

4*****+* * CAS(41- SERVICE LEVEL 3*B
I I

tOMT. MAX. 5771. 016 I MONT. MAX. 1168. 640 1
MOMT. HIH. . 000 I MOnT. MIN. . 000 I

I I
IO ) I I . I
2 4 I CLOB?4L DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN: OLOnAL ACCEL. MAX/MIN: .

* I 0t07 . 0567 . 0000 . 0000 . 0567 .0807 . o0oo . 0000 .00002
I 0000 . 0000 -. 6363 -. 6363 .0000 .0000 o0oo .0000 .00001

I t SUPTJYVD 9:44:21. 2 6/ 7/1989 PAGE 9 t

D 1 -- ' ------.---------- *---'--'-- -- - - -.4 m a * a - * -

* . _. -. 40. s _ 0



- - - ** N.v ¼' ^ N0 "- .. Rb -
0N -U I tE" M T N80 '*I- N E- E R 77 . mo&a 000dm

PIPE SUPPORT LOAD C0M0. SYSTEM P;POI

PROJECT: HOPE CREEK SNUtB1FR REDUCTION __- FILE NUMDERS
OWNER: PUBLIC SERVICE eLECTRIC AND CAS COMPANY CALC. 4C-31) PSEOo5. 1016
CLIENT. PUnLIC SERVICE ELECTRIC AND CAS COMPANY COMP. ACOD

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -- -_ _ _ -- - - - - - -_ _ _ _ ,__ - -- - -

: 2
I NDDE - H19 SUPPORT I OF I (Trans. onlyj) I

PIPE DIRECTION COSINES: X a .0000. Y - 1.0000. Z - .0000

I SUPT: 19 t AM lpZtIt 4^tt4eR. )I
I IRAN. STIF. . OOEC+04 1 I
I (XI (Y) CZ) I Ho LOAD = 4q4oA ° J I
I DIRECTION COSINES: I I
I . 0000 1.0000 .0000 1 I
I t I
I *..*.*.4u* CAStI1- SERVICE LEVEL B **#f**O*O.O#.# I
I FORCE MAX. 35.435 1 2
I FORCE MIN. .0O D
I AXIAL. SWING MAX/MIN: I
I COMP- .0197. .0019 1
I TEN.- .0o0. .o 003 I I

CLODAL DISPL. MAX/KIN: LOCAL DISPL. MAX/MIN: CLODAL ACCEL. MAX/MIN: I
.0000 .0197 .0019 .0197 .0019 . 0000 . 0000 .0000 .00001
.0013 . 0000 . 0000 .0000 .0000 -. 0013 .0000 .0000 .00001

I ***4t**4**,*t** CAS(2)- SERVICE LEVEL C *w.*eee*.*** I
I FORCE MAX. .000 1
t FORCE KIN. .000 I
I AXIAL. SWINC "AX/MIN: I
I NWA - .0000. .0000 1
I NWA - .0000. .0000I t
I CLOBAL DISPL. MAX/KIN: LOCAL DISPL. MAX/"IN: GLOBAL ACCEL. MAX/"IN: I
I 0000 . 0000 .0000 .0000 .0000 .0000 . O .0000 .00001
I .00000 0 0000 0000 .0000 .0000 .0000 .0000 .0000 .00001

' *.#..was*.^.* CAS(3)- SERVICE LEVEL D **.*-*.*** t
t FORCE MAX. .o000 1
I FORCE MIN .000 I I
I AXIAL. SUINC MAX/MIN: I I
I N/A - .0000. .o0oo I
I N/A - .0000. .0000 I I
I GLOBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN: CLORAL ACCEL. MAX/KIN: I
I 0000 . 0000 . 0000 . 0000 . 0000 .0000 . 0000 .0000 .00001

0000 . 0000 . 0000 .0000 . 0000 . 0000 . 0000 .0000 . 00001

I h~f-**0*.*#.*.* CAS(4)- SERVICE LEVEL 3*1 ***E**...w*ma I
I FORCE MAX. 329. 096 I I
I IORCE "IN. . 000 I I
1 AXIAL. SUING MAX/MIN I
1 ComP- .1928. .1367 1 I
I TEN.- .0000, .1532 1
1 CLOBAL DISPL. MAX/MIl LOCAL DISPL. MAX/KIN: CLODAL ACCEL. MAX/KMN: I
I 1367 . 1828 .0000 . 1829 .0000 . 1367 . 0000 .0000 .00002
I .0000 . 0000 -. 1532 .0000 -. 1532 .0000 .0000 .0000 .00001

i SUPT.JYVD 9:44:21. 2 6/ 7/198 8 PACE t0 I
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N U T E C H E N G I N E E R S

is PIPE SVPPORT LOAD COKII. SYSTEM :I01 0

PROJFC1: HDPE CREEK SNVBDER REDUCTION FILE NUMBERS --
OWNER: PUBLIC SERVICE ELECTRIC AND GAS COMPANY CALC. tC-311 PSEOO5.1016
CLIENT: PUBLIC SERVICE ELECTRIC AND GAS COMPANY COMP. ACOD
4+ - - - - - -_ _ _ _ _ _ _ _ _ _ __- ...- - ------ - --------

I I t

I
II
I
t
I

I
I
I
I
I
I

NODE - HI1 SUPPORT I OF I

PIPE DIRECTION COSINES: X - -1.0000. Y -

SUPT: 20 SNUBBER I
tRAN.STIF.- .2590E+06 I

CX) tY) (ZI I
DIRECTION COSINES: I
.0000 1.0000 .0000 I

CAStl)- SERVICE LEVEL B
FORCE MAX. .000 I
FORCE MIN. .000 I
AXIAL. 5UINO MAX/MIN: I
COMP- .0065. .0001 I
lEN.a .0000, .0128 t
GLODAL DISPL MAX/KIN: LOCAL DISPL. MAX/MIN:

.0000 .0065 .0001 .0001 .0065 -.0001
0129 .0000 .o0oo .0120 -. 0001 .0000

CAS(2)- SERVICE LEVEL C
FORCE MAX .000 I
FORCE MIN. .000 t
AXIAL# SUING MAX/MIN: I
N/A e .0000, .0000 I
N/A - .0000, .0000 I
GLOBAL DISPL. MAX/KIN: LOCAL DISPL. MAX/KlN:

.0000 .0000 .0000 .0000 .0000 . 0000
0000 . 0000 .0000 .0000 .0000 .0000

CAS(31- SERVICE LEVEL D
FORCE MAX. .000 I
FORCE MINK .000 1
AXIAL, SWING MAX/MIN: I
N/A - .0000. .0000 I
NWA - .0000. .0000 I
CLUMAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN:

.0000 .0000 .0000 .0000 .0000 .0000

.0000 .0000 .0000 .0000 .0000 .0000

CAS(41- SERVICE LEVEL 3*B
FORCE MAX. .000 I
FORCE MIN .000 I
AXIAL, SWING MAX/"IN: I
CODP. .2197. .1285 I
TEN.. .0000. .0059 I
CLODAL DISPL. MAX/KIN: LOCAL DISPL. MAX/KIN:

12B5 .2197 .0000 .3105 .2209 .0000
0000 . 0000 -. 0059 .0000 .0000 -. 0059

9UPTJYVD 9:44:21. 2 6/ 7/1908

(Trans. only) I
. I

0091. Z - .0000 I

II

.. ". ..I

GLOBAL ACCEL. MAX/KIN: I
.0000 .0000 .00001

0000 .0000 .00001

4*.*#*4*E**.** I

GLOBAL ACCEL-MAX/MIN: I
.0000 .0000 .00001

0000 .0000 .00001

GLOBAL ACCEL. MAX/KIN: I
.onoo .0000 .00001
.0000 .0000 .00001

GLOBAL ACCEL. MAX/lIN: I
.0000 .0000 .00001
0000 .0000 * 00001

I.

PAGE 11 I
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N w I~ in aN FH Nc rNw E R liI

PIPE SUPPORT LOAD COMB. SYSTEM P.;OI 0

PRWFCT: HoPE CREEx SNUBDER REDUCTION ___ FILE NUMBERS -
OW?'ERt PUBLIC SERVICE ELEClRIC AND GAS COMPANY CALC. (C-311 PSE00. 1016
CLIENT. PUBLIC SERVICE El.EClRIC AND GAS COMPANY COMP ACaD
4. …__ _ _- _ __ _ __ _ __-_ _ _ _ _ _ _ _ _ _ _ _ _ __…_ _

w Ww U

NODE - H17 9JPPORT I OF I

PIPE DIRECTION C09INES: X - -1.0000. Y -

SUPT: 21 RIGID I
TRAN. STIF. - 1320E+07 I

(X) CY) CZ) I
DIRECTION COSINES: I
.0000 .0000 1.0000 I

CASCIS- SERVICE LEVEL B
FORCE MAX. 14E. 664 t
FORCE MIN , 000 I
AXIAL. SUING MAX/MIN: I
comP. .0001. .0050 I
TEN - .0000. .0128 1
CLODAL DISPL. "AX/MIN: LOCAL DISPL. MAX/HIN:

0000 . 0050 .0001 .0000 . 0050 -. 0001
-.0128 . 0000 . 0000 . 012B -. 0001 . 0000

CASC2)- SERVICE LEVEL C
FORCE MAX. , 000 I

TIORCE MIN .000 1
AXIAL. SUING MAX/MIN.
N/A - .0000. , 0000 1
NWA - .0000. .0000 1
GtLBAL DISPL. MAX/"IN: LOCAL DISPL. MAX/"IN:

0000 . 0000 . 0000 . 0000 , 0000 .0000
0000 . 0000 . 0000 . 0000 . 0000 . 0000

uu-a"u..u*pw.. CASt31- SERVICE LEVEL D
FORCE "AX: .000 1
FORCE MIN. . 000 I
AXIAL. SUING NAX/MIN: I
NWA - .0000. .0000 I
N/A - .0000. .0000 I
CLUOAM DISPL. MAX/ItN: LOCAL DISPL. MAXIHIN:

0000 .0000 .0000 .000 . 0000 .0000
0000 . 0000 . 0000 .0000 , 0000 . 0000

CAS(4)- SERVICE LEVEL 30S
FORCE MA. . 000 I
FORCE HIN. -6129. 540 1
AXIAL. SWING MAX/MIN: I
1EN.- .0000, .2414 :
IEN.- .0046. .0000 I
GLOBAL DISPL. MAX/MIN: LOCAL DISPL. HAX/MIN:

.1210 .20H9 .0000 .1229 .2100 .0000

.0000 0000 -. 0046 .0000 . 0000 -. 0046

(Trans. onliji

. 0093. t - . 0000

I
I
3
1
1
1
1
1
1
1
1
1
1

GLOBAL ACCEL. MAX/HII4: I
. 0OOO .0000 .00001
.0000 .0000 .00001

CLODAL ACCEL. MAX/MIN: I
.0000 .0000 .00001
.0000 .0000 .00001

*.#...a***.... I

GLOBAL ACCEL. MAX/XtN: I
,0000 .0000 .00001
.0000 .0000 .0000:

4*f*I--**g*-*6@* I

GLOBAL ACCEL. MAX/MIHN:
,0000 .0000 .00001
.0000 .0000 .00001

PACE 12 1

0 7

00

CU)

-I

-n

0

C-)

z
0

U)

SUPTJYVD 9: 44:21. 2 b/ 7/1988
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1 u I L H ,L R Li I J L L U t'
* PIPE SUPPORT LOAD COMtB. SYSTEM P201

PROJECT: HOPE CREEK SNUBDER REDUCTION _ FILE NUMBERS
OWNER: PUBLIC SERVICE ELECTRIC AND GAS COMPANY CALC. IC-31 ) PSE005. 1016
CLIENT. PUBLIC SERVICE ELECTRIC AND GAS COMPANY COMP. ACtlO

I
I
9I
i
t
I
I
t
I
t
I
I
I
I
I
I
I
i
I
I
I
t
I
I
I
I
t
I
I
I
I
i
I
II
I
I
I
I
I
i
I
I
I
I
I
I
I
I
I

NDDE - 1422 ITrans. 4SUPPORT I OF I

PIPE DIRECTION COSINES: X .0000. Y - 1.0000. Z - .0000

SUPT: 22 SNUBBER I
TRAM 8TIF. - . 8700E405 t

(X) tY) CZ) I
DIRECTION COSINES: I
.0000 .0000 1.0000 I

CAS(l)- SERVICE LEVEL B i*O4*u5
FORCE MAX. , 000 I
FORCEMIN. .000 I
AXIAL, SUING "AXfIIN: I
TEN. a .0000. . 0002 1
TEN.- .0007. .0250 1
GLOBAL DIPL. "AX/MIN: LOCAL DISPL. "AX/MIN: OLOBAL ACCEL. MAXL

.00O 0002 0000 . 0002 . 0000 . 0000 . 0000 .0000
- 0250 . 0000 -. 0007 . 0000 -. 0007 -. 0250 . 0000 .0000

f*-*W-ei*9f**X*94 CAS42)- SERVICE LEVEL C
FORCE MAX. .000 I
FORCE "IN. , 000 I
AXIAL. SUING MAXx/IN: I
NWA - .0000. .0000 I
NWA - .0000, .0000 I
GLOBAL DISPL. MAX/HIN: LOCAL D15PL. MAXfMIN: GLOBlAL ACCEL. tlAX

0000 . 0000 . 000 . 0000 . 0000 . 0000 .0000 . 0000
0000 . 0000 . 0000 .0000 . 0000 . 0000 . 0000 0000

isil"asvoe..se.* CAS(3)- SERVICE LEVEL O
FORCE MAX. .000 I
FORCE MIN. . 000 I
AXIAL. SWING MAX/MIN: I
N/A - .0000. . 000 i
N/A - .0000. .0000 I
GLOBAL DISPL. MAX/fIN: LOCAL DISPL MAX/fIN: GLOBAL ACCEL. MAX,

0000 . 0000 . 0000 . 0000 . 0000 .0000 0000 .0000
0000 . 0000 .0000 .0000 0000 .0000 ,0000 .0000

CAS(4)- SERVICE LEVEL 3*8 49e*e-*400'

mn q ) I

'MIlN: I
. 00001
.00001

S....^ I

'ffIN: t

. OI

.0000i

'/MIN: I
.00001
.0000:

,I.... I-

;otn

C

a iV)

)r

0O

m) ,

C- ,

o

<

:tZ

<U)

I -4

-4

0C)

Z

C)

m' Z

:I-
D5
G0

ttO

FORCE MAX. .000 I
FORCE "IN. . 000 :
AXIAL. SWtINC MAX/MIN: I
COMP- .0683. .2441 :
TEN. . .0000. b0635 1
CLUTrIAL DISPL. MAX/MIN:

,0000 . 2441 . 063
-0 0635 . 0000 . 0000

SUPTJYVD

aI

'I8.L
IC I

14
g ,-

LOCAL DISPL. MAX/MIN:
.2441 .0683 .0000
.0000 . 0000 -. 0635

9:44:21. 2 6/ 7/19Bi

GLODAL ACCEL. M1AX/MIN: I
. O(OO .0000 .00001
. 0000 .0000 .0000t

PACE 13 I
-___ - _ - _- _ _ _ _ _ _ _ _ _

- _ _ S. - - _ _ _f As _



M aw uw M * *v .u. - A.-. 5a 4 0 J 1 - J 588L - J-4 4 .
N U T E I N E E R S

* PIPE SUPPORT LOAD COMB. SYSTEM P:01 9

PRtJECT: HOPE CREEK SNUBBER REDUCTION - FILE NUMBERS _-
UWWER. PUBLIC SERVICE ELECIRIC AND GAS COMPANY CALC. (C-311 PSEOO5.1016
CLtIFNI: PUBLIC SERVICE ELEC7RIC AND CAS COMPANY COMP. ACOD

- - ------ __

NnDE - H14 SUPPORt I OF I

PIPE DIRECTION COSINES: X - -1.0000. Y -

SVP7: 24 RIGID I
TRAN STIF. - . 3491E+07 I

(X) (Y) CZ) I
DIRECTION COSINES: I

0000 .0000 1. 0000 1

*4**494~*4Ou*6^ CAS11)- SERVICE LEVEL B
FORCE MAX. .000 :
FORCE HNI -a2.637 I
AXIAL. SUINC "AX/MIN: I
WA - .0000. .0000 I
TEN.- .0000. .0134 1
GLOBAL DtSPL. MAXIMNI: LOCAL DISPL. "AX/MIN:

. 0000 . 0000 .0000 .0000 .0000 .0000
-. 0129 -.0035 -. 0000 .0129 -. 0036 .0000

CAS(2)- SERVICE LEVEL C
FORCE MAX. . 000 I
FORCE MtN. .000 I
AXIAL. SUING MAX/MIN: I
NA - .0000. .0000 I
WA - .0000. .0000 1
CLOBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/NIW.

.0000 .0000 .0000 .0000 .0000 .0000

.0000 . 0000 .0000 .0000 .0000 .0000

CAS(3)- SERVICE LEVEL D
FORCE MAX. .000 1
FORCE NHl. .000 I
AXIAt, SUING MAX/IMN: I
NA - .0000. .0000 I
N/A - .0000. .0000 :
CLODAL DIPL. "AX/MIN: LOCAL DISPL. MAX/NIN:

, 0000 . 0000 . 0000 .0000 . 0000 . 0000
.0000 .0000 .0000 .0000 .0000 .0000

CAS(4)- SERVICE LEVEL 3*.
FORCE MAX. 5067.824 1
FORCE MIN. .000 I
AXIAL* SUING MAX/XIN: I
COMP- .0015. . 15t4 1
NWA - .0000. .0000 I
CLOtAL DISPL. MAX/MIN: . LOCAL DISPL. MAX/XtN:
.0700 .1343 .0015 .0712 .1349 .0015
.0000 .0000 .0000 .0000 .0000 .0000

(Trans. onlq)

.0092, Z * .0000

I
I
I
I
I
I
I

...-.. *-*-..** I

GLOBAL ACCEL. MAXI"/N: I
.0000 .0000 .0000:
.0000 .0000 .00001

GLOBAL ACCEl._MAXxMIN: I
.0000 .0000 .00001
.0000 .0000 .00001

4*W46*****E*

Il

OLODAL ACCEL. MAX/XIN: t
.0000 .0000 .00001

.0000 .0000 .00001

*1

-D C
m 10

00

P1

C)

P1 c

-4

-4
0
(A

z
C)
P1

(A

0
0
aJ

SUPTJYVD 9:44:21. 2 b/ 7/1989 PAOE 14 t
- - - - - - - - -- …- -- ------- - 4



N UTEC H E NC I N EE R S ut_

PIPE SUPPORT LOAD COMB. SYSTEM1 I'20I * *

PROJECI: HOPE CREEK SNIBBFR REDUCTION ,. FILE NUMDERS _ umOllNER: PUBLIC SERVICE ELECTRIC AND GAS COMPANY CALC. tC-31) PSEOO5. IOl6 N (/)
CLIENT: PUBLIC SERVICE ELECTRIC AND OAS COMPANY COMP. ACQOD O
* …___ …__-___-_____-_-.. … … -------....... ........................__ __-- … --- -----.- 00

I NODE - t415 SUPPORT I OF I (Trans. onlyl -)

I PIPE DIRECTION COSINES: X - -1.0000, Y - .0040, Z - .0000 I M
I I
I SUPT. 23 SNUBBER I
: TRANM. TIF. .49.50E+06 I I 0
I (X) (Y) CZ) I I
: DIRECTION COSINES: I
I .ooOO 1.0000 .o0000 I <
I I Um
I *"-a"**Ww* CASEI)- SERVICE LEVEL 9 N*46***46UE* I T

FORCE MAX. .0001 1 _<
I FORCE MIN. 000 I I
: AXIAL. SWING "AX/MIN: II
I N/A - .0000. .0000 I:
I TEN.- .0045. .0129 1 1 ..

I QGOBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. MAX/MIN: I rIm
. 0000 .0000 . 0000 .0000 . 0000 .0000 0000 .0000 .0000: <

-. 0129 -. 0045 -. 0000 .0129 -. 0047 .0000 .0000 .0000 .0000° )
I .
I **M#4**N*6-* CAS(2)- SERVICE LEVEL C ***6*9oo* I Z
I FORCE "AX. . 000 1 I
I FORCE MIN .000I I 1)
I AXIAL. S9ING MAX/HIN: I I --I
I N/A - .0000, .0000 I I
IN/A - .0000. .00002 I.1 --I
I GLOBAL DISPL. MAXtMIN: LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. MAX/MEN: I C
I . OOO . 000 . 0000 . 000 . 0000 . 0000 . 0000 .0000 .00001'
I .0000 .0000 .0000 .0000 .0000 0000 0000 .0000 00001D
I I z
I CAS(3)- SERVICE LEVEL D *******..... I *

: FUIRCE MAX. .000 I
I FORCE MIN. .0001 10
I AXIAL. SWING MAX/MIN: I 1
I N/A = .0000. .0000 t >
I N/A . 0000. .0000 I Z
: OLOBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MEN: GLOBAL ACCEL. MAX/MIN: I R
I 0000 000 . W0000 .O00 .0000 . 0000 . 0000 .0000 .0000: ()
I 0000 . 0000 . 0000 .0000 .0000 .0000 0000 . 0000 .00001
I I
I *P..-.B*9 CAS(4)- SERVICE LEVEL 3*B **5N#O*#t6#- I
I FORCE MAX. .000 I I
I FORCE HIN. .000 I I
: AXIAL, SWING MAX/MIN: I 1
I COMPw .1234, .0629 I I
I N/A - .0000. . 0000 I

- GLOBAL DISPL. MAX/MEN: LOCAL DISPL. MAX/MEN: GLOBAL ACCEL. MAX/MIN: I
, I . 0625 . 1234 . 0024 .0632 . 1236 . 0024 . 0000 .0000 .00001

I .0oo0 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .00002

+ 9: 44:21. 2 6/ 7/19E9 PAGE 15 1

- -- - - --- -- - - - --- - ^- - --- _ V
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N U T E C H E NO I N E 'E R X _

PIPE SUPPORT LOAD COIMB. SYSTEM P01I

PROJECT: HUPE CREEK SNUBDER REDUC7ION _ FILE NUMBERS -

UN*NR: PUBLIC SERVICE ELECTRIC AND GAS COMPANY CALC. (C-31J PSED05. 1016
CLIENT: PUBLIC SERVICE ELECTRIC AND GAS COMPANY COMP. ACQD

N NODE * H13 SUPPORT I OF I (Trans. only) I
t I
I PIPE DIRECTION COSINES: X - -1.0000. Y a .0091. Z - .0000
: I
I SUPT: 2S RIGID I
I TRAN STIF. - . 4B00E*06 I
I (X) CY) CZ) I I
I DIRECTION COSINES: I
I .0000 1.0000 .0000 I I
I . I
I *#*.***e64 CAS11)- SERVICE LEVEL B *SW****O99 l
I FORCE MAX. . 000 I
I FORCE rIN. -6091. 771 l
l AXIAL. SUING MAX/IIIN: I l
I N/A - .0000. .0000 I
I TEN.- .0127. .0130 1
I GLOBAL DI1PL. IAX/I"N: LOCAL DIPL. "AX/MIN: GLOBAL ACCEL. MAX/IMN: I
I . 0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .00001

-. 0130 -. 0127 -. 0002 .0128 -. 0128 .0002 .0000 .0000 .0000'
I I

I -X^9*U***9# CAS(2)- SERVICE LEVEL C * *.*..-.. I
I FORCE MAX. .000 I I
I FORCE MIN. .000 I
I AXIAL. SUING MAX/IN:: I
1 N/A - .0000. .0000 1 I
I N/A - .0000- .0000 I 1
I GLOBAL DTSPL. MAXl/KN: LOCAL DISPL. MAX/KIN: GLOBAL ACCEL. MI2/MIN: I
I . 0000 . 0000 . 0000 .0000 .000 .000 0000 , 0000 .00001
I . 0000 . 0000 , 0000 .0000 . 0000 0000 . 0000 .0000 .00001

I *,..u*....* CASt3)- SERVICE LEVEL D *I*-*****9.* I
I FORCE MAX. .000 I
: FORCE MItT .000 I I
: AXIAL. SWING MAX/tIN: I I
I N/A - .0000. .0000 I I
1 N/A = .0000. .0000 I I
I GLOBAL DISPL. MAX/KIN: LOCAL DISPL. MAX/KIN: GLOBAL ACCEL. MAX/IMN: I
I . 0000000 000 . 0000 . 0000 .0000 .0000 . 0000 .0000 .00001
I .D000 .00 0000 . 0000 . 0000 .0000 . 0000 , 0000 .00001

I *S*O§6-E*-O-- CASt41- SERVICE LEVEL 3*9 *-W@S-**1***W I
I FORCE MAX. 5665. 209 l t
I FORCE KIN . 000 1 I
I AXIAL. SWING MAX/KIN: I I
I N/A - .011O . .0000 I I
I TEN. - .0000. .0234 1 I
I GLOBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/"IN: GLOBAL ACCEL. MAX/KIN: I
I .0000 .0118 .0000 .0001 .0118 .0000 .0000 .0000 .0000O

P I -. 0176 .0000 -. 0155 -. 0176 -. 0002 -. 0155 .0000 .0000 .00001

SUPTJYVD 9:44:21. 2 h/ 7/19B8 PAGE 16 I



N U T E C H E N C t N E E R S

PIPE SUPPORT LOAD COMB. SYSTEN P20l

PR(AJECT: HOPE CREE)U SNJBIUR RFDUCTION -__ FILE NUMDERS
OWUNR I PUw IC SERVICE ELECTRIC AND GAS COMPANY CALC. *C-132) PSEoo5 1016
CL IENT: PUBLIC SERVICE ELECTRIC AND GAS COMPANY COMP. ACOD

t I
2 PODE - HIl SUPPOQT I Of 1 (Ttans. onlyj) I
I I

PIPE DIRECTION COSINES. X * .0000. Y a -1. 0000. Z u 0000 :

: SUPT: 26 RIGID I
t TRAN. STIF. - . 1750E+07 I
t tX) CY) CZ) I
I DIRECTION COSINES: I I
: -. 7844 .0000 -. 6202 1
I 1 t
I **A***9***' CAShf)- SERVICE LEVEL B *I4*. .- I
I FORCE "AX. 199. 098 I
: FORCE "IN. .000: 2
I AXIAL. SUING NAX/ItlN.I I
t TEN. . .0005. .0006 I t
t cOMSP- . 0006. .0247 ' I

G tLOBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. MAX/MIN: I
t . 0000 Om 000008 . ODOO . 0008 . 0000 . 0000 .0000 00001
t -. 0008 -. 0247 . 0000 .0247 . 0000 . 0008 . 0000 .0000 .00002

t waw*~*'#I**u*-* CAS(2)- SERVICE LEVEL C *.OW#S*0*** t
: FORCE MAX. .000 I I
I FOCiCE MIN. .000 I
I AXIAL. SWING MAX/IIN: I
I N/A - .0000. .0000 I
I N/A - .0000. .0000 I t
t OLOtAL DISPL. "AX/MIN: LOCAL DISPL. MAX/"IN: CLODAL ACCEL. MAX/"IN: 1

* oooo . 0000 .0000 . 0000 .0000 .0000 . 000 .000 .00001
I . 0000 . 0000 . 0000 . 0000 .0000 . 0000 . 0OO .0000 .00001
t I

t.....6..w-** CAS131- SERVICE LEVEL D I*......-.... t
I FORCE MAX. .000 I I

-u c

Z m

I ;u

00
b a

C)0

4~Z

,m
U)

z

-41
C

z

0

C)

I

z
C)
rm
V)

FORCE MIN. . 000 I
AXIAL. SUING MAX/MINI I
N/A - .0000. .0000 2
N/A a . 0000. .0000 2
CLOtAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN:

0000 . 0000 . 0000 . 0000 . 0000 .0000
0000 . 0000 . 0000 . 0000 . 0000 .0000

CAS141- SERVICE LEVEL 389
FORCE MAX. 1146. 476 t
FORCE NIN. .000 I
AXIAL. SUING MAX/MIN: I
FEN - .0055. .0044 t
COMP. .0062. . 1133 1
GLUBAL DISPL. MAX/NIH: LOCAL DISPL. MAX/MSNI

.0071 .0000 .0000 .0000 .0000 0071

.0000 -. 1130 -. OJOO -. 1130 -. 0100 .0000

OLOBAL ACCEL. MAX/MIN: I
. 0000 .0000 .00001
. 0000 .0000 .0000:

I
**e...****.**.e t

I

I

GLOBAL ACCEL. MAXiMlN: I
. 0000 .0000 .00002
. 0000 .0000 .00001

Pt
0.1A

(0

i
SUP TJYVD 9:44:21. 2 A/ 7/1998 PAGE 17 S
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Ui T E C H E N 8 I N J 9 A 1

* PIPE SUPPORT LOAD COMB. SYSTEM P:OI '

PROJECT: HOPE CREEK SNUBBER REDUCTION -- FILE NUMBERS
OWNER: PUBLIC SERVICE ELECTRIC AND CAB COMPANY CALC. (C-31) PSE005. 1016
CLIEN1: PUBLIC SERVICE ELECTRIC AND GAS COMPANY COMP. ACOD

I
I
I
I
I
I
I
I
I
I
1
1
1
1
1
1
1
I
I
I
I
I
I
I
II
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
I
I
I
I
I

I

cl� I

c; I
:z I0 +.

P
3

v
cp !RU), tj

H
m
0

NODE * H12 MJPPORT I OF I

PIPE DIRECTION COSINES: X - .0000. Y * -I

SUPI: 27 RIGID I
TRAN. STIF. - . 3066E+07 :

(XI (Y) (ZI I
DIRECTION COSINES: t
.4524 .0000 -. S91B 1

CAS)tI- SERVICE LEVEL B
FORCE MAX. . 000 I
FORCE tIN. -I190. 331 1
AXIAL. SUING MAX/KIN: I
TEN.= .0001. .0025 1
TEN.- .0000. .0248 t
GLOBAL DISPL. MAXIMIN: LOCAL DISPL. MAX/"IN:

.0022 .0000 .0012 .0000 .0012 - 0022
. 0000 -. 0248 . 0000 . 0249 . 0000 .00OO

CAS(2)- SERVICE LEVEL C
FORCE "AX. . 000 I
FORCE MIN. .000 I
AXIAL. SUING MAX/KItt I
NWA m .0000. .0000 I
NWA - . 0000. .0000 I
6LO8AL DISPL. MAX/MIW. LOCAL DISPL. MAX/KIN:

.0000 . 0000 .0000 . 0000 .0000 .0000
, 0000 .0000 0000 .0000 . 0000 .0000

CAS(3)- SERVICE LEVEL 0
FORCE MAX. . 000 I
FORCE KIN .000 I
AXIAL, SUING MAX/IlN: I
N/A - .0000. .0000 I
NWA - . 0000. . 0000 I
GLOBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN:

0000 . 0.00000000 .0000 .0000 .0000
0000 .0000 .0000 .0000 .0000 . 0000

CAS(4)- SERVICE LEVEL 3*1
FORCE MAX. . 000 I
FORCE MIN. -5849. 268 1
AXIAL. SWING MAX/KIN: I
tEN. .0019. .0395 I
TEN. * .0000. .136& t
GLOBAL DISPL. MAX/KIN' LOCAL DISPL. MAX/MIN:

0335 . 0000 . 0191 .0000 . 0191 .0335
0000 -. 1366 .0000 -. 1366 .0000 .0000

0Tran0. onl y)

>1. onoo. z - . oooo

*S-"****X-*****

GLOBAL ACCEL. MAX/KIN: I
.0000 .0000 .00001
.0000 .0000 .00001

GLOBAL ACCEL. MAX/MIN: I
.0000 .0000 .00002

.0000 .0000 .00001

t

CLODAL ACCEtL. MAX/MIN: I
.0000 .0000 .0000:
.0000 .0000 .00001

CLOBAL ACCEL. MAX/KIN: I
.0000 .0000 .00001
.0000 .0000 .00001

PAGE 19 I
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N.U T E C N E N G I N E E R S X)

PIPE SUPPORT LOAD COMB. SYSTEM l :O0t r I

PRl)JEC1: HOPE CREEK SNUtitER RF.DUCTION , _FILE NUMBERS IT1
OR PUBLIC SERVICE KECIRIC AND CAS COMPANY CALC. iC-311 PSE005. 1016 0
CLINl PUDLIC SERVICE ELECIRtC AND GAS COMPANY COMIP. ACOD 0 0

t - "t10 5PPORT I OF I tiTran. onlw I

P IPE DIRECTION COSINES: X - .0000, Y - -1. 0000. Z - .0000 I rrl
I . t 1
I SUPT: 2E SNUBBER I t 0
t TRAN. STIF. - . OOOoE+OO I I ;O
t (X) IY) IX) I 2
I DIRECTION COSINES: t <
I 1.ooco 0 . 0000 I .

I 2
I .w..0.0.*6#**- CASII)- SERVICE LEVEL B I**4.4#*4bee 1
I FORCE MAX. 000t I

FORCE HNI. 000 I I I
I AXIAL. SWING MAX/MIN: I I
I COMP- .0157, .0039 1 1
I TEN.- .0000. .0250 1 I 1
I LO1DL DISPL. "AX/"IN: LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. MAX/MIN: I <
I .0157 .0000 .0039 .0000 .0039 -. 0157 .0000 .0000 .00001 O l1
I . 0000 -. 0250 . 0000 . 0250 . 0000 . 0000 . 0000 . 0000 .00001 O

z
I *.g****- CAS12)- SERVICE LEVEL C *.*. .*..... I
: FORCE "AX. . 000 I I (n
I FORCE HJN. .000 1 1
I AXIAL. SWING MAX/MIN: I >
I NA - .0000. . 00002 1 1-
I N/A w .0000, .0000 I t (A
I LOt3AL DISPL. MAX/"IN: LOCAL DISPL. MAX/"IN: GLOBAL ACCEL. HAXiMIN: I W
I .0000 .0000 . 0000 .0000 .0000 .0000 . 0000 .0000 .0000' >
I . 0000 . 0000 . 0000 . 0000 . 0000 . 0000 . 0000 .0000 . 0000 Z

II V
t **.uss...wew..u CA9(3)- SERVICE LEVEL D *-*o***.*# I
I FORCE MAX. .O0 I t ()
t FORCE "IN. .000 I t
I AXIAL. SUING MAX/"IN: I I z
I NWA - .0000. .0000 I I Z
I N/A - .0000. .0000 I r 1
I CLOt3AL DISPL. MAX/"IN: LOCAL DISPL. MAX/IN.: GLOBAL ACCEL. MAX/NIN: I V)
t 0000 0000 000 . 0000 . 0000 . 0000 . 0000 .0000 , 0000
t * 0000 . 0000 . 0000 .0000 . 0000 .000 . 0000 .0000 .00001
t I
I *5040W*OW* CAS(4)- SERVICE LEVEL 3*B **..*.......... 2
I FORCE "AX. .000 I
I FORCE HIlN .000 I
I AXIAL. SWING MAX/M[N: t I
I CaMP- .1770. .2445 t t
I TEN.- .0000. .2791 t

CLOBAL DISPL. MAX/INI: LOCAL DISPL. MAX/IIN: CLOIIAL ACCEL. iAX/MIN: I
I .1770 .0000 .2445 .0000 .2445 .1770 .0000 .0000 .00002
I . 0000 -. 2791 . 0000 -. 2791 . 0000 .0000 . 0000 .0000 .0000 1

I4 I
2f I IPTJfVD 9: 44:21. 2 6/ 7719013 PAOE 19 I
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N U T E C 4 E N CI N E E h S

0 PIPE 5tlPPORT LOAD CUMl3. SYSTEM l':.01

PROJECT: HOPE CREEK SNUPDOELR RlDUCTION _ -- FILE NUMDERS --
OWNER: PUBLIC SERVICE ELECIRIC AND GAS COMPANY CALC. (C-31 ) PSEOO3. 1016
CLIEN1 PUBLIC SERVICE F.ECTRIC AND GAS COMPANY COMP. ACOD

*1A I * I

I
I
I
I
I
I
f
I
I

I

I
I
I
II
I
I
I
II

I
I
t
I
I
I
I
I
II

I
. I

t
II
I
I
I
I
I
1
1

I
I
I
I
i
I

I It
I
I
I ,

0
- In 0

NODE - H9 SUPPORT I OF I

PIPE DIRECTION COSINE8: X - .0000. Y . -I

SUPT: 29 SNUBt3ER I
TRAN. STIF. = . OOOOE+0O I

(XI CY) (Z) I
DIRECTION COSINES: I

..'001 .0000 -. 9600 I

CASIl)- SERVICE LEVEL B
FORCE MAX. . 000 I
FORCE MIN. . 000 I
AXIAL. SWING MAX/MIN: I
COMP.. .0007. .0177 I
TEN.- .0000. . 0250 :
CLOt3AL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN:

. 0172 . 0000 . 0043 .0000 . 0043 -. 0172

. 0000 -. 02X0 . 0000 . 0250 . 0000 .0000

CAS(2t- SERVICE LEVEL C
FORCE MAX. . 000 I
FORCE MIN. .000 I
AXIAL. SWING HAX/"IN: I
NXA - .0000. .0000 I
NWA - .0000. .0000 I
CLOBAL D16PL. MAXIN1N LOCAL DISPL. MAX/MIN:

.0000 .0000 . 0000 .0000 .0000 .0000

.0000 . 0000 .0000 .0000 .0000 .0000

N*{*{*6e*U*4* CAS(3)- SERVICE LEVEL D
FORCE MAX. .000 I
FORCE tIN. .000 I
AXIAL. SWING MAX/MIN: I
NWA - .0000. .ODOO I
N/A a .0000. .0000 I
CLUDAL DISPL. MAX/MIN: LOCAL DISPL. MAX/IMN:

0000 . 0000 . 0000 . 0000 . 0000 . 0000
0000 . 0000 . 0000 . 0000 . 0000 . 0000

CAS(4)- SERVICE LEVEL 3{0
FVRCE MAX. .000 I
FORCE MIN . 000 I
AXIAL. SWING MAX/IMN: t
7EN... .2153, .2684 1
7FN..- .0000. .3003 1
CLODAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN:

1973 .0000 . 2819 .0000 . 219 .1973
0000 -. 3003 . 0000 -. 3003 . 0000 . 0000

I.

(Tprns. only) I

0000. Z- 0000 I

t

OLODAL ACCEL. MX/MIN: I
.0000 .0000 .00001
.0000 .0000 .00002

CLOJAL ACCEL. tXIlIN: I
.0000 .0000 .00001
.0000 .0000 .00001

OLOBAL ACCEL. tMAX/MIN: t
0000 .0000 .00001

.0000 .0000 .00002

GLOVAL ACCEL. tMAX/MN: I
.0000 .0000 . o0000'

0000 .0000 .00001

PACE 20 1
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N U T E C 4 E NC I N E E R S

PIPE 3UPPORT LOAD COMB. SYSTEM 1-7OI 0

PRUA! 9  HOPE CREEK SPUMJER REDUCTION ___ FILE UMtBERS
OUNER: PUBLIC SERVICE ELECTRIC AND GAS COMPANY CALC. (C-31) PSE005. 1016
CLIENT: PUBLIC SERVICE ELECIRIC AND CAB COMPANY COMP. ACQD

NODE * 9YDEL SUPPORT I OF 2

PIPE DIRECTION COSINES: X - .0000. Y - -

SUPT: 30 RIGID
TRAN. STIF. - . 3100E+03

cX) (Y) (Z)
DIRECTION COSINES:
.0000 . 0000 -1. 0000

I
I
I
I
I
I

SUPT: 31 RIGID
TRAN. STIF. - . 1825E404

cX) (Y) CZ)
DIRECTION COSINES:

.0000 1.0000 .0000

FORCE MAX. .033 1
FORCE KIN. . 000 I
AXIALs SWING MAX/MIN: I
TEN.- .0000. .0171 I
COMP- .0001. . 0095 I
GLOBAL DISPL. MAX/KIN:

.0171 .0000 .0000
0000 -. 0005 -. 0001

FORCE MAX. .000 I
FORCE KIN. . 000
AXIAL. SWING HAX/KIN: I
NWA - .0000. .0000 I
NXA - .0000. .0000 i
CLOAL D15PL. MAXI/IN:

. 0000 . 0000 . 0000

.0000 . 0000 . 0000

FORCE "AX. .000 I
FORCE MIN. 000 I
AXIAL. SWING MAX/KlN I
NXA - .0000. .0000 I
N/A - .0000. .0000 I
CLOBAL DISPL. MAX/MIN:

0000 . 0000 .0000
0000 0000 0000

.e-s--o--^^^^o* C
FORCE "AX. . 000 1
FORCE MIN. -112. 332 1
AXIAL. SWING MAX/MIN: I
TEN. .3624. .3076 1
TEN. - .0000. .2102 Z
GLOBAL DISPL. MAX/MIN:

.3076 . 0000 . 3624
0000 -. 2102 .0000

CAS(I)- SERVICE LEVEL B
IFORCE MAX. . 000 I
I FORCE KIN. -15. 500 I
IAXIAL. SWING MAX/KIN: I
I7TEN. .0000. . 0171 1
tTEN.- .005. . 0001 I

LOCAL DISPL. MAX/KIN:
.0000 .0000 .017!
.0002 -. 0De .0000

CASC2)- SERVICE LEVEL C
tFORCE MAX. .000 I
IFORCE KIN. .000 I
t AXIAL. SWING MAX/MIN: I
tN/A - .0000 . 0000 I
INXA- .0000. . 0000 I

LOCAL DISPL. MAX/KIN:
.0000 .0000 .0000
.0000 .0000 . 0000

ICTransm. only)l -2

.0112. Z - -. 9999 I

SUPI: 32 RIGID I
TRAN.STIF.- .1825E*04 I

cX) CY) tZt I
DIRECTION COSINES: I
1.0000 .0000 . 0000

FORCE MAX. 31. 162 1
FORCE KIN. .000 I
AXIAL. SWING MAX/KIN: I
N/A - . 0171, .0000 I
TEN.- . 0000. .0095 1
GLOBAL ACCEL. MAX/"IN: I

. 0000 .0000 .00001

.0000 .0000 .00002

#*."*#*~*w*o* I
FORCE MAX. .000 I
FORCE KIN. .000 I
AXIAL. SWING MAX/KIN: I
N/A - .0000. .0000 I
N/A - .0000. .0000 I
CLOBAL ACC8S .-tMX/NIN: I

.0000 .0000 .00001

.0000 .0000 . 00001

FORCE MAX. .000 I
FORCE KIN. .000 I
AXIAL. SWING MAX/KIN: I
N/A - .0000. .0000 2
NXA - . 0000. .0000 2
OLODAL ACCEL. MAX/KIN: 2

.0000 .0000 .00001

.00 .0000 .00001

FORCE MIAX. 561.309 1
FORCE KIN. .000 :
AXIAL. SWING MAX/MIN: I
CO"P. .3076. .3624 1
TEN.. .0000. .2102 t
GLOBAL ACCEL. MAX/KIN: I

.0000 .0000 . 00001
0000 .0000 .0000:

PAGE 21 1
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<

z

V)

z

D

P1rU)
V)

CASC3)- SERVICE LEVEL D
tFORCE MAX. .000 I
tFORCE KIN. .000 I

AXIAL. SWING MAX/tIN: I
INA - . 0000. .. 0000 I
N/A - .0000. .0000 I
LOCAL DIPL. MAX/KIN:

.0000 .0000 .0000
.0000 .0000 .0000

g pki

.ASC4)- SERVICE LEVEL 3*B
i FORCE MAX. . 000
I FORCE MIN. -393. 572 I
IAXIAL. SWING MAX/KIN: 2
ITEN.- . 0000. .4753 t
t TEN.- .2202. .0000 I

LOCAL DISPL. MAX/KIN:
. 3623 .0041 .3076

-. 0024 -. 2102 . 0000

9:44:21. 2 6/ 7/1999S 4 I SUPTJYVD
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---- - - -W~ - #T W A m moWwn
N U T E C H E No I N E E R

* PIPE SUP'r'ORT LOAD COM. SYSTEM l':!Ot

PROJECT. HOPE CREEK SNUnDFR RFIUCTION ____ FILE NUMBERS _
OWNER: PUBLIC SERVICE El.ECIR!C AND CAS COMPANY CALC. IC-31 I PSEOO5. J016
CLIEN1: PUBLIC SERVICE ELECtRIC AND CAS COMPANY COMP. ACOD

t NODE - 95SEL SUPP(RT 2 OF 2 IRotation oniql I
I I

PIPE DIRECTION COSINES: X - .0000, Y - -. 112. Z -. 9999
2 2
I SUPT: 3W RIGID I SUPT: 34 RIGID I SUPT: 35 RIOID I
I ROT. STIF. , 6870E605 I ROT. STIF.- . 6670E+05 I ROT. STIF - . 6670E+05S
2 (X) CY) IZ) I (XI (Y) (Z) I fx) (Y) IZ) I
I DIRECTION COSINES: I DIRECTION COSIlES: I DIRECTION COSINES: I

.0000 . 0000 -1. ooo0 I . 0000 1. 0000 .0000 I 1.0000 .0000 .0000 I

t "*****.*.#.. CAShl)- SERVICE LEVEL 8 *I.......*a...* t

I MOHT. MAX. * 000 I MOMT. MAX. 6. 821 t MOMW. MAX. 9.392 :
I MONT. MIN. -7. 555 I MONT. MIN. .000 I HoMnT. MIN. .000 I
I 2

I MLODAL DISPL. MAX/xIN: LOCAL DISPL. MAX/MIN: OLOtlAL ACCEL. MAXIMN: I
I . 0171 .0000 .0000 .0000 .0000 .0171 .0000 .0000 .0000:
I . 0000 -. 005 -. 0001 . 0002 -. OD85 .0000 . 0000 .0000 .00001
: I
t ***4*****5 CAS(2)- SERVICE LEVEL C U*e*4*4*---*- t
I : t I
I MUNT MAX. . 00O:MOMT. MAX. .000 I MONT. MAX. .o000
: DMT. nIN. .000 2 MOMi. MIN. .000 MOMT. MIN. .000 2

G CLOBAL DISPL. "AX/NIN: LOCAL DISPL. MAx/MIN: GLODAL ACCEL. MAX/MIN: I
* . 0000 . 0000 . 0000 . 0000 .0000 . 0000 . 0000 . 0000 .00002

t .0000 . 0000 . 0000 . 0OO . 0000 . 0000 . 0000 .0000 .000
I 2
2 ..*u.....4.uu.. CAS(3)- SERVICE LEVEL D *-*@**-* 2

: MO1t. MAX. . 000 I M0NT. MAX. .000]t MOMN. MAX. .000 I
I HONT. MIN. .000 I MONT. MIN. .000 tOMT. NIN. .000 I

I CLOBAL. DZSPL. MAXXItN: LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. t14XMIN: I
I . 0000 . 0000 . 0000000 000 . 0000 . 0000 . 0000 .0000 .00002
I . 0000 . 0000 . 0000 . 0000 .0000 . 0000 . 0000 .0000 .0000O
2 2
I ......w"*a**u-* CA9t4)- SERVICE LEVEL 3*B *V*6-*..4.* I

I MOMT. MAX. . 00 t MOMT. MAX. 139.899 I MOMT. MAX. 106. 532 1
I MOMT. MIN. -186.240 1MOMT. MIN. .000 I MOMT. MIN. .000 I

._w I _ I I-0 1=
;uU)

z 1

. c)

0a

C)

N) r

0
C)

M

z
C)
P1

U)

01ID
w

't.

I
I
I
I
I

1
1

I I
I I

CLODAL DISPL. MAX/NH:n LOCAL DISPL. MAXxMIN:
. *307 . 0000 . 3624 .3&23 . 0041 .3076
. 0000 -. 2102 . 0000 -. 0024 -. 2102 . 0000

OLOBAL ACCEL. MAX/NIN: I
. 0000 .0000 .00001
. o0o .0000 .0000o

PACE 22 tSUPTJYVD 9:44:21. 2 b/ 7/1980



N U T E C H E N a I N E E R !;

PIPE SUPPORT LOAD COMB. SYSTEM P101 0

PROJECT: HOPE CREEK SNUBDER RFDUCTION ____ FILE NUBIDERS
OWNER: PUBLIC SERVICE ELECTRIC AND GAS COMPANY CALC. (C-31I PSE005. 1016
CLIENT. PUBLIC SERVICE ELECTRIC AND GAS COMPANY COMP. ACOD
+__-_-_-_-_-_-_-_-_-_-_-_-_____-________-_.____________

0

I
I

I
I
I
t
I
I

NUDE - NS SUPPORT I OF I ITrwan. onl'D

PIPE DIRECTION COSINES: X - .0000. Y - -. 0100, Z - -. 9999

SUPT: 36 RQtfr 15plRit~q VAAI1 8 *
TRAN STIF. - . 1200EI04 ). I ',maIX) (Y) (ZI I HOT LoAD= 28-sO J f g8zt

DIRECTION COSINES: I

I
I
t
I
I
I
I
I
I

. 0000 1. 0000 . 0000 I

CASgl)- SERVICE LEVEL B
FORCE MAX. . 000 I
FORCE HIN. -3. 493 1
AXIAL. SWING MAX/MIN: I
TEN.n .0000. .0123 1
tEN.- . 0029. .0002 I

GLOBAL DISPL. MAX/JIN: LOCAL. DISPL. MAX/t/1N:
. 0123 .0 0000 . 0000 . 0000 .0123
, 0000 -. 0029 -, 0002 .0002 -. 0029 . 0000

PO**4f**OS -w* CAS(21- SERVICE LEVEL C
FORCE MAX. . 000 I
FORCE "IN. . 000 I
AXIAL, SUINC "AX/MIN: I
N/A w . 0000. .0000 I
NWA - .0000. , 0000 I
GLOBAL DISPL. "AX/MItN. LOCAL DISPL. MAX/MIN:

.0000 .0000 .0000 .0000 .0000 .0000
0000 , 0000 . 0000 0000 , 0000 . 0000

CAS(3)- SERVICE LEVEL D
FORCE MAX. .000 I
FORCE HIN. 000 1
AXIAL. SWING "AX/MIN: I
N/A - .0000. .0000 I
N/A = .0000. .0000 I
GLOBAL DISPL. MAX/HtIN- LOCAL DISPL. MAX/HIN:

0000 . 0000 . 0000 .000 , 0000 . 0000
0000 . 0000 . 0000 .0000 . 0000 . 0000

CA6(4)- SERVICE LEVEL 3*0
FORCE MAX . 000 1
FORCE HIN. -159. 561 t
AXIAL. SuING MAX/MIN: I
TEN. - .0000. . 3539 1
TEN. - . 1330. .0000 1
CLOBAL DISPL. MAX/IiMIW LOCAL DISPL. "AX/IMN:

2029 .0000 . 290o .:2899 . 0029 .2029
.0000 -. 13:0 .0000 -. 0013 -. 1330 .0000

*OW***44*WO*** I

GLOBAL ACCEL. MAX/MIN: I
.0000 .0000 .00001
.0000 .0000 .00001

*..***..***. |

GLOBAL ACCEL. MAX/MIN: I
. 0000 .0000 .00001
.0000 °°° 00 . 0000

***E#4*W*-U3W I

GLOBAL ACCEL. MAX/HIMN:
.0000 .0000 .00001
.0000 .0000 .00002

GLODAL. ACCEL. MAX/HIMN:I
.0000 .0000 , 00001

. 0000 .0000 .00001

PACE 23 1
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1111 I L U 11 L It U I If L L It .1

is PIPE SUPPORT LOAD COMB. SYSTEM P201 0

PROFJFCT. HOPE CREEK ShUJDtER REDUCTION ___ FILE NUMBERS --
OtNER: PUBLIC SERVICE ELECTRIC AND GAS COMPANY CALC. (C-31) PSEOOS. I016
CLIENi PUBLIC SERVICE ELECTRIC AND CAS COCPANY CoMP. ACOD
+ …_ _ _ _ _ _ _ _ _ _ , _ _

NIDE - H7 9SUPPORT I OF I

PIPE DIRECTION COSINES: X .0000. V -

SUP?: 37 SNUBBER I
TRAN. STIF.- . OO0 00 I

(XI (YI (2) I
DIRECTION COSINES: I
1.0000 .0000 .0000 I

*VE*OI^'4#'406* CAS9l)- SERVICE LEVEL B
rORCE MAX. .000 1
FORCE MIN. . 000 I
AXIAL, SWING MAX/"IN: I
NXA - .0102. .0000 I
TEN. - .0000. .0027 1
CLOBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/hIN:

.0102 .0000 .0000 . 0000 .000 .0102
.0000 -. 0027 -. 0002 .000W -. 0027 .0000

CAS(2)- SERVICE LEVEL C
FORCE MAX. 000 I
FORCE 141H .000 1
AXIAL. SWING MAX/xnIN: I
NWA - .0000. .0000 I
NWA - .0000. .0000 I
CLOBAL DISPL. "AX.-'"IN LOCAL DI1PL. MAX/MIN:

. 0000 .0000 .0000 .0000 .0000 .0000

.0000 0000 .0000 .0000 .0000 .0000

CAS(3)- SERVICE LEVEL D
FORCE MAX. .000 I
FORCE "IN. . 000 I
AXIAL, SWING t1AX/MtIN. t
NtA . .0000. .0000 I
N/A - .0000. .0000 I
GLOBAL DISPL. MAX/HINI LOCAL DISPL. MAX/MI1N

.0000 .0000 .0000 .0000 .0000 .ODOO

.0000 .0000 .0000 .0000 .0000 .0000

CAS141- SERVICE LEVEL 3.3
FORCE MAX. .000 I
FORCE MT1N . 000 t
AXIAL. SUING MAX/MIN: I
COMP= .150B. .2546 1
TEN.u .0000. .0995 1
CLOBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/tMIN:

150 . 0000 .2546 .2546 .0036 . 150B
.0000 -. 0995 .0000 -. 0014 -. 0995 .0000

0Trans. onlZl )

, 0143t. I - -. 9"9Y

GLOBAL ACCEL. MAX/MIN::
0000 .0000 . 00001
.0000 .0000 .00001

GLOBAL. ACC.L. HX/M!N: I
. 0000 .0000 .00001
.0000 .0000 .00001

S#..**.. I

GLOBAL ACCEL. MAX/MIN: I
.0000 .0000 .0000t
.0000 . 0000 .00001

*.h*4#4*.*-**. t

CLOttAL ACCEL. MAXI/IN: I
. 0000 .0000 .00001
.0000 .0000 .00001

PAGE 24 1
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If U I L 11 L I1 U I It L L R .1

* PIPE SUPPORT LOAD COMB. SY9TEM P:.OI

PROJECT: HOPE CREEK SfiNUER REDUCTION _ FILE MNUMBERS --
OWIfER: PUBLIC SERVICE ELECTRIC AND GAS COMPANY CALC. (C-311 PSE005. 1016
CLIENT: PUBLIC SERVICE ELECTRIC AND OAS COMPANY COMP. ACOD
I& -___- - - - -_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _

NODE - H4 *SUPPORT I OF I

PIPE DIRECTION COSINES: X - .0000. Y - -

SUPT: 31t RIGID I
TRAN. STIF " . 1402E+07 I

cX) CY) (Z) :
DIRECTION COSINES: I
.0000 .0000 1.0000 I

#44UU**e*.--*-w CA(St)- SERVICE LEVEL B
FORCE MAX. .000 I
FORCE tHIN -156.044 1
AXIAL. SUING HAXXHIN: I
TEN. - . 0000. . 0025 1
lEN. - .0001. .0039 1
GLOfllkI DISPL. IMAX/ltIN: LOCAL DISPL. MAX/nIN:

. 0025 . 0000 . 0000 .0000 .0000 . 0025

.0000 -. 0039 -. 0001 .0002 -. 0039 .0000

CAS(2)- SERVICE LEVEL C
FORCE "AX. .000 1
FORCE miNt .000 I
AXIAL. SWING HAX/MIN: I
NWA - . 0000. . 0000 I
NWA * .0000. .0000 I
CLO3AL DISPL. MAX/MIN: LOCAL DISPL. MAX/KIN:

. 0000 . 0000 . 0000 . 0000 . 0000 . 0000
.0000 .0000 .0000 .0000 .0000 .0000

ue**.u*wuewu..* CASt3)- SERVICE LEVEL D
FORCE MAX. . 000 I
FORCE "IN. .000 I
AXIAL. SWIING MAX/lIN: I
NA - .0000, .0000 I
N/A = .0000. .0000 I
GLOBAL DISPL. "AX/MIN: LOCAL DISPL. MAX/I1N:

.0000 . 0000 . 0000 . 0000 .0000 .0000

.0000 .0000 .0000 .0000 .0000 .0000

CAS(4)- SERVICE LEVEL 3*D
FORCE MAX. .000 :
FORCE KIN. -2445.405 1
AXIAL. SWdING MAX/MIN: I
N/A - .0000. .0000 I
TEN.s' .0017. .2219 1
CLODAL OISPL. MAX/ImN: LOCAL DISPL. MAX/MIN:

.0000. 0000 .0000 .0000 .0000 .0000
-. 2219 -. 0012 -. 0017 -. 001 -. 0012 -. 2219

(Trans. only)

-. 0122. Z - -. 9999

GLOBAL ACCEL. MAX/tIN::
.0000 .0000 .00001
.0000 .0000 .00001

**..s..,***o*- t
t

GLOBAL ACCEL. MAX/KtN: I
.0000 .0000 .00001
0000' . 0000 . 00001

t

GLOBAL ACCEL. MAX/IMN: I
.0000 .0000 .00001
.0000 .0000 .00001

***5*-*04*#*54

OLOIJAL ACCEL MAX/tIN: I
. 0000 .0000 .00001
.0000 .0000 .00001

rri
0;0
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? * .'all I
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I I " i IN a R -,I .. L v -. - - -. - -
N U T E C H E N C I N E E R S

* PIPE 8UPPORT LOAD CnMR. SYSTEM Pr:) o

PROJECT: HOPE CREEK SNUBDRR REDUCTION . FILE M1PJiDERS
DWWER: PUBLIC SERVICE ELEClRIC AND CAS COMPANY CALC. (C-311 PSEO05. 1l06
CLJFI: PUBLIC SERVICE ELECTRIC AND GA5 ConPANY COatP. ACOD

400 -0 - - -- .- -

NODE - H5A SUPPORT I OF I

PIPE DIRECTION COSINES: X - .0000. Y * -.

SUPT: 2 6 SNUIBER I
TRAN. STJIF. OOOOE+00 I

(X) tY) CZ) I
DIRECTION COSINES: I
1. 0000 .0000 . 0000 I

*e-ue*.00- 6*. CASIII- SERVICE LEVEL B
l-ORCE MAX. 000 I
FORCE MIN . 000 I
AXIAL SUING MAX/MINI: I
NWA - .0022. .0OW I
TFN. r .0000. . 0032 1
CLOBAL D2SPL. 11AX/MIN: LOCAL DISPL. MAX/MIN:

. 0022 . 0000 . 0000 . 0OO . 0000 . 0022
.0000 -. 0032 -. 0001 .0001 -. 0032 .0000

CAS(2)- SERVICE LEVEL C
FORCE MAX. . 000 I
FORCE MIN. .000 I
AXIAL. SWING MAX/IMN: I
N/A - .0000. .0000 I
NWA - .0000. .0000
GLOBAL DISPL. MAX/%HIM LOCAL DISPL. MAX/MIN:

0000 . 0000 . 00 . 0000 .0000 .0000
0 0000 . 0000 .0000 .0000 . 0000

*w-h**0** *"* CASI3)- SERVICE LEVEL 0
FORCE MAX. . 000 I
FORCE HMIN . 000 I
AXIAL. SUING MAX/"IN: I
NXA a .0000. .0000 I
N/A r .0000. .0000 I
CLODAL DISPL. "AX/MIN: LOCAL DISPL. MAX/MIN:

0000 . 0000 . 0000 .0000 .0000 .0000
0000 . 0000 , 0000 . 0000 .0000 .0000

CAS(4)- SERVICE LEVEL 3-t
FORCE MAX. . 000 I
FORCE MIN. . 000 I
AXIAL. SUING MlAX/IMN: I
TEN. .0000. .0009 I
TEN.- .2578, .0280 1
GLOBtAL DISPL. MAX/MIN: LOCAL DISPL. "AX/HIM:

0000 . 0009 . 0000 .0000 .0009 .0000
2578 0000 -. 0280 -. 0280 -. 0001 -. 257B

SPTJ)YVD 9; 44:21. 2 6/ 7/1988

(Trans. anflI It
1

0045. 2 -1. 0000 I

t
t

GLOBAL ACCEL. MAX/KIN: I
.0000 .0000 .00002
0000 .0000 .00001

GLOBAL ACCEL.-DMX/HINM: I
.0000 .0000 .00002
.0000 .0000 .00002

GLOBAL ACCEL. t'AX/IMm. I
.0000 .0000 .00001
C0000 .0000 .00001

GLOBAL ACCEL. MlAX/KIN: I
DODD0 .0000 .00001

.0000 .0000 .00001

PACE 26 f
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U U1 = 1 I I3 3 If a U II It

* PIPE SUPPORT LOAD COMB. SYSTEM I'PJ01

PRtXJECT: HOPE CREEIK SNUDDFR REDUCTION ___ FILE NlMDERS __
OtWER: PUBLIC SERVICE ELECTRIC AND GAS COnPANY CALC. (C-31) PSEO05. 1016
CLIENT: PUBLIC SERVICE ELECTRIC AND CAB COMPANY COuP. ACOD

NODE - U4A SUPPORT I OF I

PIPE DIRECTION COSINES: X * .0000, y _

SUPT: 40 RIGID I
TRAN. STIF.- .61E60E+06 I

(X) Cy) CZ) I
DIRECTION COSINES: I
.0000 1.0000 .0000 I

CAS(11- SERVICE LEVEL 8
FORCE MAX. .000 I
FORCE MIN. -1743. 452 1
AXIAL. SWING MAX/KIN: I
TEN - .000. .0020 1
1EN. - .0020. .0001 i
GLOBAL DISPL. MAX/"IN: LOCAL DISPL. MAX/MIN:

. 0020 . 0000 . 0000 . 0000 . 0000 . 0020

. 0000 -. 0029 -. 0001 .0002 -. 0028 .0000

CAS(2t- SERVICE LEVEL C
FORCE MAX. . 000 I
IORCE MINt . 000 I
AXIAL. SUING MAX/MIN: I
N/A - .0000. .0000 1
N/A - .0000. .0000 I
CLOBAL DISPL. KAX/MIN' LOCAL DISPL. "AX/MIN:

.0000 .0000 .0000 .0000 .0000 .0000
0000 .000 . 0000 . ODO0 .0000 . 0000

CAS1(3- SERVICE LEVEL D
FORCE MAX. . 000 I
FORCE KIN. .000 i
AXIAL# SWING MAX/"IN: I
N/A - .0000. .0000 1

N/A - .0000W .0000 I
GLODAV DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN:

. 0000 . 0OO . 0000 . 0000 .0000 . 0000

.0000 . 0000 * 0000 .0000 .0000 . 0000

CAS(4)- SERVICE LEVEL 3WB
FORCE MAX. 1175. 073 1
FORCE MIN. . 000 I
AXIAL. SWING MAXt/MIN-
N/A - .0019. .0000 I
TEN. " .0000. .2810 1
GLOnAL DISPL. MAX/MIN: LOCAL DISPL. MAX/KIN:

. 0000 . 0019 .0000 .0000 .0019 . 0000
-. 2794 . 0000 -. 0434 -. 0434 -. 0005 -. 27t4

(Trans. only)

-. 0 1 1:1. 2 = -. 9999

I

II

tI
II
III

GLOBAL ACCEL. MAX/KIN: I
0000 * 0000 .00001
0000 .0000 .00001

GLOBAL ACCEL. MAX/KIN: I
.0000 .0000 .00001
.0000 .0000 .00001

GLOBAL ACCEL. MAX/MIN: I
.0000 .0000 .00001
0000 .0000 .00001

GLOBAL ACCEL. MAX/KIN: I
.0000 .0000 .00001.

0000 .0000 .00001

-u )

m

C)

" a)
N -4

0

z

U)

C2;0. I 11
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I fw I t-. - - NUT--- ' cH -- ew NEERo S--N U T E C H E N C I N E E R S

* PIPE SUPPORT LOAD COMt. SYSTEM P-'0 2

PROJECT: HOPE CREEK SNUBJER REDUCTION __ FILE PRNMBERS
OWNER: PUBLIC SERVICE ELECTRIC AND OAS COMPANY CALC. (C-31) PSEOs. 1016
CLIENT: PUBLIC SERVICE ELECTRIC AND GAS COMPANY COMP. ACOD

I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
t
I
II
I
I
I
I
I
I
I
I
t
II
I
I
I
I
I
II
I
I
i
I
I
I
I
I

I

2 1.
I1; I �1- :

-1
t-4

G

NODE - H3A SUPPORT I OF I

PIPE DIRECTION COSINES: X - .9999. Y - -

SUPT: 41 ONUBBER I
TRAM STIF. .OO00E4OO I

(X) CY) CZ) I
DIRECTION COSINES: 1
.0767 .0000 -. 9971 t

CASC 11- SERVICE LEVEL B
FORCE MAX, . oo t
FORCE M1IR . 000 I
AXIAL. SIWING MAX/tN: I
COMP- . 0001. .00o5
CONp- .OOt3. .0026 1
CIOBAL DISPL. "AX/NI: LOCAL DISPL. MAX/InN:

.0015 .0000 .0000 .0015 .0000 .0000
.0000 -. 0026 -. 0013 .0000 -. 0026 -. 0013

CAS(2)- SERVICE LEVEL C
FORCE MAX. . OO I
FORCE MIN. . 000 I
AXIAL. SWIN MAXI"IN: I
NWA .0000. .ooo I
N/A v .0000. .0000 I
GLOBAL DtsPL. MAX/"nN: LOCAL DISPL. MAXXMIN:

.0000 .0000 0000o .000 .0000 .0000

.0000 . 0000 00000 00000 o 0000 .0000

CASB3)- SERVICE LEVEL 0
FORCE "AX. . 00 I
FORCE MIN. . oo I
AXIAL, SWING MAX/MIN: I
4/A - . 0000. . 0000 1

N/A - . 0000. . 0000 I
GLOBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN-

0000 .0000 . 0000 .0000 .0000 , 0000
0000 . 0000 . 0000 .0000 . 0000 . 0000

CAS(4)- SERVICE LEVEL 3*1
FORCE MAX. . 000 I
FORCE "IN. . 000 I
AXIAL. SWING MAX/MIN: I
TEN.- .0000. .0769 1
COMP- .0616. .1322 1
CLODAL DISPL. MAX/MIN: LOCAL DISPL. MAx/IHN:

0000 . 0769 , OO . 0009 . 0769 . 0000
-. 1262 .0000 -.09 5 -. 1262 -. 0014 -. 0915

(Trans. onig)

-.0109. Z - .0000

**s* *0*0* **0

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

'1C
Io U)
F0

pZ
.tI)

-rl
OMX

0 0

C)0

4 U)

r-

rri

z
C)

C

z

z
0

m:

U)

GLOBAL ACCEL. MAX/MIN: I
0000 .0000 .00001

.0000 .0000 .00001

cLOnAL ACCEL. MAX/"IN: I
0000 .0000 .00001
0000 .0000 .0000!

GLOBAL ACCE4. "IAX/MIN, I
. 0000 .0000 .00001
.0000 . oo0 .00001

.. *00000000000 I

GLOBAL ACCEL. MAX/MIN: I
. 0000 .0000 .0000!
.0000 .0000 .0000,

PAGE 20 ISUPTJYVD 9: 44: 21. 2 6/ 7/19t38
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N U T E C H E N tI N E E R S

PIPE SUPPORT LOAD COMB. SYSTEM rP1Oj

PRU#wECT: HOPE CREEK SNJDUER REDUCTION _ FILE NUMBERS
OIWW.R: PUBLIC SERVICE EL.ECIRIC AND CAS COMPANY CALC. (C-311 PSEO05. 1016
CLIENT: PUBLIC SERVICE ELECTRIC AND GAS COMPANY COtP. ACan

+__ ~~~~~~~~~~- - - - - - ___- _____- - - - - - - - - - - ---_

: I
: NODE - H2A SJPPORT I OF I (TTran. onltj) I
: :

PIPE DIRECTION COSINES: X - .9999. Y - -. 0104. Z - .0000 I

I SUPT: 42 SNlUtER I I
I TRAN. STIF.- . 0000E+0O I
I (X) (Y) 42) I I
I DIRECTION COSINES: I
I . 0000 1.0000 .0000 I

I *.....au....... CAStl)- SERVICE LEVEL B *.**...,.w.*... I
I FORCE MAX. . 000 I
I FORCE MIN. .0oo I
I AXIAL. SWING MAX/KIN: I
I COIP- .0006. . 0016 I
I TEN.- .0000. .0016 I
I CLOBAL DISPL. MAX/"IN: LOCAL DISPL. MAX/KIN: OLOBAL ACCEL. MAX/MIN: I

.0016 .0006 .0000 . 0015 .0006 .0000 . 0000 . 0000 .00001
I .0000 0000 -. 0016 .0000 .0000 -. 0016 .0000 .0000 .00001

I **w*******- CAS(2)- SERVICE LEVEL C ****W**@*e* I
I FORCE MAX. 000 I I
I FORCE MIN. .000 It
I AXIAL. SWING MAX/MIN: I I
I WlA - .0000. .0000 I
I NWA .0000, .0000 I I
I CLOBAL DISPL. "AX/KIN: LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. MAX/IN: I
I . 0000 . 0000 . 0000 . 0000 . 0000 .0000 . 0000 . 0000 , 00001
I .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000:

I *.-*e.......* CAS(3)- SERVICE LEVEL D **,@,.S***** I
I FORCE MAX. . 000 I
I FORCE MIN .000: I
I AXIAL. SWING MAX/MIN: I I
I N/A - .0000. .0000 I
I N/A .0000. .0000 I I
I CLOBAL DISPL. MAXlMINW LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. MAX/MIN: I
1 . 0000 . 0000 . 0000 .0000 .0000 .0000 . 0000 .0000 .00001
I . 0000 . 0000 .0000 0000 .0000 . 0000 . 0000 .0000 . 00001

I wo.##.*...*.-e- CAS14)- SERVICE LEVEL 3.3 *u*.-**...... t
I FORCE "AX. .000 I
I FORCE MlN .000 I
I AXIAL. SWING MAX/MIN: I
I NWA f .0906. .0000 1
: TEN. = .0000. .0954 t
It tLOBAL DISPL. MAX/MIN: * LOCAL DISPL. MAX/MIN: CLODAL ACCEL. VAX/MIN: I
I 0000 . 0906 . 0000 . 0009 . 0906 .0000 . 0000 .0000 .00001
I 5: . . 0000 -. 0767 -. 0568 -. 0006 -. 0767 . 0000 .0000 .00001

}j UT JTrvD 9:44:21. 2 6/ 7/1908 PACE 29 1
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N L T E 1 H E NC I N E E R S

0 PIPE SUPPORT LOAD CO'0. SYSTEM P;?ot i

PROJECT: HOPE CREEK SNUBDER REDUCTION I FILE NUMBERS
OWNER: PUBLIC SERVICE ELECTRIC AND GAS COMPANY CALC. (C-31) PSEO05. 1016
CLIENT: PUBLIC SERVICE ELECTRIC AND CAS COMPANY COMP. ACOD
- - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -__ -_ _ _ _ _ __ -

_ uai .. * * ._ - -_ -- _

I
I
I
I
I
I
II
I
I
I
I
I
I
I
I
t
I
I
I
II

I
I
I
I
t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

p �l
P oil

I
p +.

6 +cltAj c�
zz--- p
1A
70 tu
(7

NUDE - HlA SUPPORT I OF I (Trans. onlql

PIPE DIRECTION COSINES: X w .*9999. Y - -. 0105. Z m .0000

SUPT: 43 8*404 1 SpRitms I-AgIR. )
TRANMSTIF." .9000E403 I

(X) tY) tZ) or LDAI = * J .
DIRECTION COSINES: I As

.0000 1. 0000 .0000 I

*bfr#WSO*~**V*' CA9(I)- SERVICE LEVEL B
FORCE "AX. 8952 1
FORCE MIN. .000 I
AXIAL, SWINO MAX/"IN: I
COPIP- .0009, .0016 1
TEN. - .0000, .0016 1
GLODAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. MAX/XIN:

.00t6 .0009 .0000 .0015 .0010 .0000 .0000 .0000 .000

. 0000 .0000 -. 0016 .0000 .0000 -. 0016 h 0000 .0000 .000O

CA9(2)- SERVICE LEVEL C
FORCE MAX. . 000 I
FORCE nIN. . 000 I
AXIAL SUING HAX/NIW. I
N/A - .0000, .0000 I
NXA - .0000. .0000 I
GLOBAL DISPL MAX/NIN: LOCAL DISPL. IAX/IMN: GLOBIAL ACCEL. MX/MIN:

. 0DOO 0000 .0000 .0000 .0000 . 0oO omO .0000 .0001

.0000 . 0000 . 0000 . 0000 . 0000 . 0000 . 0000 .0000 . 000

CASt31- SERVICE LEVEL D
FORCE MAX. .000 I
FORCE MIN. .000 1
AXIAL, SWING MAX/MIN: I
N/A " .0000. .0000 I
N/A - .0000, .0000 I
GLOBAL DISPL. MAX/"IN: LOCAL DISPL. MAX/MIN GLODAL ACCEL. MAX/NIN:

OODO . 0000 . 0000 . 0000 .0000 .0000 . 0000 .0000 .0001
0000 . 0000 . 0000 .0000 .0000 . 0000 . 0000 .0000 . 000,

CAS(4)- SERVICE LEVEL 3 0
FORCE MAX. 82. 9S5 I
FORCE "IN. .000 I
AXIAL. SWING MAX/MIN: I
N/A - .0922. .0000 I
1EN.- .0000. .090 1
GLOBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. MAX/MIN:

0000 . 0922- . 0000 .0010 .0922 . 0000 . 00O .0000 .000,
-. 0481 .0000 -. 0749 -. 04E1 -. 0005 -. 0749 .0000 .0000 .000

I
I
9
I
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I
I
I
I
I
I
I
I
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N U T E C H E N GI N E E R S

PIPE SUPPORT LOAD COMS. SYSTEM 1!OI

PROJECT: HOPE CREEK SNUBIFR REDUCTION . FILE NUMBERS
owc-R: PUBLIC SERVICE ELECTRIC AND OAS COMIPANY CALC. tC-31) PSEOOS. 1016
CLIENI: PUBLIC SERVICE ELECTRIC AND GAS COMPANY COMP. ACtD
4. …------- --- --------- -----.-

* t
I NODE - H4PtUB SUPPORT I OF 2 tTrmns. oniqI 3

: PIPE DIRECTION COSINES: X - .0000. Y - .0000. Z - 3.0000
I t
t SUPT: 44 RIGID I SUPT: 45 RIOID I
I TRAN. ST IF.- . OOOE+09 I TRAN. STIF.- . 1000E+09 1
I CX) CY) CZ) I (X) CY) (2) I
t DIRECTION COSINES: I DIRECTION COSINES: I

1. 0000 .0000 .0000 I .0000 1. 0000 . 0000 I

I* CCASI)- SERVICE LEVEL B
I FORCE MAX. .000 I FORCE MAX. .000 I
I FORCE MIN. -63. 770 I FORCE MIN. -340. 584 1
I AXIAL. SWING MAX/MIN: I AXIAL. SUING MAX/"IN: I
I TEN. - .0000, .0000 I TEN.- .0000. . 0000 I
I TEN.- .0000. .0000 I TEN.w .000OW .0000 I
I GLOBAL DISPL. MAX/MIN: LOCAL DISPL. "AX/MIN
I . 0000 , 0000 . 0000 .0000 .0000 .0000
I .0000 . 0000 , 0000 . 0000 , 0000 . 0000
I
I **""---*O** CAS(2)- SERVICE LEVEL C
I FORCE "AX. 000 I FORCE MAX. .000 I
I FORCE KIM. 000 I FORCE HIN. .000 I
I AXIAL. SWtING MAX/MIN: I AXIAL. SUING MAX/HIN: I
I NWA - .0000. .0000 I N/A - .0000. .0000 I
I N/A - .0000. .0000 I N/A - .0000. .0000 I
I CLOBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/"IN:
I . 0000 . 0000 , 0000 . 0000 . 0000 , 0000
I .0000 .0000 .0000 .0000 .0000 .0000
t
I *****.O**.. CAS(3)- SERVICE LEVEL D
I FORCE MAX. .000 I FORCE MAX. .000 I
I FORCE MIN. .000 I FORCE HIN. .000 I
I AXIAL. SWING MAX/HIN: I AXIAL. SWING MAX/"IN: I
I N/A m .0000, .0000 t N/A - .0000. .0000 I
I N/A = .0000. .0000 I N/A - .0000. . 0000 I
I GLODAL DISPL. MAX/MIN: LOCAL DSSPL. MAX/"IN:
I 0000 . 0000 , 0000 . 0000 .0000 .0000
I . 0000 . 0000 . 0000 . 0000 . 0000 O 00OO
I
I ***.**e*'u. CAS(4)- SERVICE LEVEL :38
I FORCE MAX. 500. 120 I FORCE MAX. 2S6. 625 3
I FORCE HIN. . 000 I FORCE HIN. . 000 I
I AXIAL. SUING MAX/tIN:. t AXIAL. SUING MAX/tIN: I
I N/A - .001 . . 0000 I TEN.- .0000. .0019 I
I TEN. - .0000. .025 1 TEN.- .0143. .0246 1
I GLOBAL D1SPL. MAXHIMN: LOCAL D1SPL. MAX/HINM
t .0018 .0000 . 0000 .0000 .0000 .0018
I .0000 -. 0143 -. 0246 -. 0246 -. 0143 .0000

I SUPT.JYVD 9:44:21. 2 6/ 7/1908

SUP1: 46 RIGID I
TRAN. STIF. IOOOE+09 I

(XI CY) (Z) I
DIRECTION COSINES: I

.0000 .0000 1.0000 I

FORCE MAX. 14.363 1
FORCE HIN. .000 I
AXIAL. SUING MAX/KIN: I
N/A w . 0000. . 0000 I
TEN.- . 0000. .0000 I
GLOBAL ACCEL. MAXIMIN: I

.0000 .0000 .00001

.0000 .0000 .00003

FORCE MAX. , 000 I
FORCE MIN. .000 t
AXIAL. SUING MAX/HIN: I
NXA - ,0000O .0000 I
N/A a ,0000. .0000 I
GLOBAL ACC.9, *X/MIN: I

.0000 .0000 .00001
,0000 .0000 .00001

***O*O*-**bU*w* I
FORCE MAX. .000 I
FORCE HIN. 000 I
AXIAL. SUING MAXHIMN: I
N/A - . 0000. .0000 I
N/A= .0000. .0000 -
GLOBAL ACCEL. MAX/"IN: I

.0000 .0000 .00001

.0000 .0000 .00001

44.*****a****-* I
FORCE MAX. .000 I
FORCE HIM. -542. 563
AXIAL, SUING MAX/HIN: I
TEN.A .0000 .0019 I
TEN.- .0246. .0143 1
OLOBAL ACCEL. MAX/HIN: I

.0000 .0000 .00001

.0000 .0000 .00001
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N U T E C H E N C I N E E RP

* PIPE SUPPORT LOAD COMB. SYSTEM P:OI O

PRtWECT: Hl)PE CREEK SNUBBEII RFDUCTION _ FILE NUMBERS
OWNER. PUBLIC SERVICE ELECTRIC AND CAS COMPANY CALC. (C-:3II, PSEOO. 1016
CLIFNT: PUBLIC SERVICE ELECTRIC AND GAS COMPANY COMP. ACOD

of S * t. to I I I

4.---…

NODE - H4PTUD SUPPORT 2 OF 2

PIPE DIRECTION COSINES: x - . 0000 Y -

SVPT: 47 RIGID I SUPT: 40 RIGID
ROT STJF. U IOoE+13 I ROT. STIF. 0 . OOOE+13

fX) CY) (2) a 1 X) CY) (2)
DIRECTION COSINES: I DIRECTION COSINES:
1.0000 .0000 . 0000 I . 0000 - 1. 000 . 0000

CA-tl)- SERVICE LEVEL R

MONT. MAX. . 000 I MONT. MAX. 4167. 737
MONT. MNI -3938. 715 1 MONT. MIN. . 000

CLODAL DISPL. MAX/MIN: LOCAL DISPL. MAX/IHN:
. 0000 . 0000 . 0000 .0000 . OO.o . 0000
. 0000 . 0000 0000 . 0000 . 0000 . 0000

I
I
I
I
I
I

I
I
I
1
1

1
1

(Rotation onlq) I

.0000. z - 1. 0000 I
I

SUPI: 49 RIPID I
ROT. STIF. - . IOOOE+13 I

I X) CY) (Z) I
DIRECTION C03INES: I

.0000 .0000 1.0000 I

.4*...*.*...... a

MONT. MAX. . 000 I
IN On. MIN. -3127.802 1

GLOBAL ACCEL. MAX/MIN: I
.0000 .0000 .00001
.0000 .0000 . oooo

ItiD/T. MAX. .000 I
MONT. MIN. .000o

CLOIAL ACCEL. MAX/NIN: I
.0000 .0000 .00001
.0000 .0000 .00001

MONT. MAX. . ooo I
MONT. NIN. .000 I

tI

O C=
; LU)

Z- ;a
rT1

0;0

-J n
0

C)

1/)
-a

N) r-

C

0

;O

C-)

z

C)

c

U)

z

W

-I

z

rri
tn

CAS(2)- SERVICE LEVEL C
I a a
I MNT. MAX. . 000 I MONT. MAX. . 000 a
I MONT. IN. .000 I MONT. MIN . 000 I

I GLOBAL DISPL. MAX/NIM LOCAL DISPL. MAX/MnN: .
I .00 . 0000 . 0000 . 0000 .0000 . 0000
I . 0000 . 0000 . 0000 . 0000 .0000 . 0000

t ****wi#U*. 4 CAS(3)- SERVICE LEVEL D
a~ a

I MONT. MAX. .000 I MONT. MAX. .O0 I
: MONT. MIN .000 I MONT. MIN. .000 I
: t I

a~ a
a LOBAL DISPL. MAX/MNIN LOCAL DISPL. MAX/NIN:
a . 0000 . 0000 . 0000 .0ooo .0000 . 0000
I 0000 oO . 0000 . 0000 .0000 .0000 .0000

a E#*iO**W*N*01* CAS(4)- SERVICE LEVEL 361

: MONT. MAX. .000 I MONT. MAX. 000 I
I MONT. MIN. -44D33. 700 I MONT. NIN. -31954. 950 1

I OLOBAL DISPL. MAX/NIN: LOCAL DISPL. MAX/MINI
I . 0018 . 0000 * . 0000 .0000 .0000 .0018
I .0000 -. 0143 -. 0246 -. 0246 -. 0143 .0000

GLOBAL ACCEL. MAX/NIN: I
.0oOO .0000 .0000o
.0000 .0000 . oooo

MONT. MAX. .000 a
MOMT. MIN. -22027. 230 a

GLOBAL ACCEL. MAX/NIN: I
. 00O0 .0000 .00001
.0000 .0000 .00001

PAGE 32 I
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N U T E C H EN I N E E R s ;

PIPE SUPPORT LOAD COMB. SYSTEM P:01 *a

PROJECT: HOPE CREEK SNUBBER REDUCTION FILE N--BERS _n
OWNER: PUBLIC SERVICE ELECTRIC AND OAS COMPANY CALC. (C-31) PSE005.2016 $ O
CLJENI: PUBLIC SERVICE ELECTRIC AND GAS COMPANY COuP. ACOD 0 0

1 NODE - H23 SUWPPCRT I OF I (Tras. onlj) I
I I rrWl
5 PIPE DIRECTION COSINES: X .0000- Y u .0104, Z . 9999 1

I SUPT: 50 SNUBUER I ; O
I TRAN STIF. - .2530E406 I ;
I IX) (Y) (Z) I I <
I DIRECTION COSINES- I I m
I .0000 .0000 1. 0000 1 I

I * CASII)- SERVICE LEVEL B *t***U**4. I _<
I FORCE "AX. .000 I Z
I FORCE MIN .000D I'
I AXIAL, SWING MAXiNIN: I I

N/A- .0000. .0000o I
I TEN.- .0050. .0012 1 l <
I LOBAL DISPL. "AXIMIN: LOCAL DI1PL. "AXMIN: GLOBAL ACCEL. mAx/m!N: I <
I . oooo . oooo . 0o0o O 0ooo .0000 . 0000 . 0000 . 0000 .00001 Ln
t -. 0001 -. 0012 -. 0050 -. 0050 -. 0012 .0001 .0000 .0000 .00001 °

IIZ
I ***--**'mR CA942)- SERVICE LEVEL C ***I -0****.. I
I FORCE MAX. .000 I )
I FORCE MlN . .000 I ' D
I AXIAL SUING MAX/"IH: I I
I N/A - .0000. .0000 I I C
I NWA - .0000. .0000 : I m
: GLOBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/NIN: GLOBAL ACCEL. tAX/M"N: I

* 0000 .0000 0000 .0000 . 0000 .0000 .0000 ° 0000 * 00002 Z
0000 . 0000 0000 .0000 .0000 .0000 . 0000 .0000 .00001 2

I * CA!31)- SERVICE LEVEL D *wo*#@*E** I
t FORCE MAX. .0001 I I
I FORCE MIN. .000 I
I AXIAL, SUING MAX/MIN: I I Z
I N/A - .0000 .0000 I I CS
I N/A - .0000. .0000 1 1 (n
I GLOBAL DISPL. MAXXHIN: LOCAL DISPL. MAX/MlNI GLOOAL ACCEL. MAX/MtN: I
I . 0000 , 0000 . 0000 .0000 . 0000 . 0000 , 0000 .0000 . 00001
I .0000 .. 0000 . 0000 . 0000 . 0000 . 0000 . 0000 .0000 . 00001
I I

t CAS(42- SERVICE LEVEL 3*1 I
I FORCE MAX. 000 I I
I FO(RCE IN, . 000 1 1
I AXIAL. SWING MAX/MIN: I I
I NWA a .2285. .0000 I I
I TEN.- .0000. .0306 1 I
I GLOBAL DISPL. MAX/MlN: LOCAL DISPL. MAX/IIN: CLOLOO. ACCEL. MAX/MIN: I

0000 . 0000 2205 .2285 . 0024 .0000 .0000 .0000 .00001
I 0295 - 0081 .0000 -. 0001 -. 00W1 -. 0295 .0000 .0o00 . 0000

I SUPTJYVD 9:44:21. 2 b/ 7/19S9 PACE 33 I



N U I E C H E N C I N E E R S

* PIPF: SUPPORT LOAD COnU1. SYSTEM P201

PRnJECT: HOPE CREEK SNUBDER REDUCTION _ FILE MJMBERS
OUWER: PUBLIC SERVICE ELECIRIC AND GAS COMIPANY CAL.C. 4C-31) PSEO5. 1016
CLIENT: PUBLIC SERVICE ELECIRIC AND GAS COMPANY COMP. ACOD

NODE - HIS SUPPORT I OF I (Trans. only)

PIPE DIRECTION COSINES: X - .0000. Y - . 0104. Z - . 999

I
I
I
I
I

SUPT: 51 RIGID I
TRAN. STIF . 3410E+07 I

IX) (Y) (2) I
DIRECTION COSINES: t
1.0000 .0000 . 0000 I

FORCE "AX. 166.040 I
FORCE MIN . Goo I
AXIAL. SUING MAX/MIN: I
N/A - . 0000. .0000 I
TEN.- .0000. . 0050 1
GLO.AL DISPL. nAXxnrN:

. 0000 . 0000 . 0000

. 0000 -. 0003 -. 0050

*E441S40***00**-
FORCE "AX. .000 I
FORCE nlN. . 000
AXIAL. S6ING MAX/hlN: I
W/A - .0000. .0000 I

NWA - . 0000. .o00 I
GLOBAL DISPL. MAX/IHN:

. 0000 . 0000 . 0000
, 0000 .0000 .0000

FORCE "AX. .000 I
FORCE MIN. .000 I
AXIAL. SUING "AX/MIN: I
NWA - . 0000, .0000 I
N/A - .0000. .0000 I
GLOBAL DISPL. MAX/"tN:

0000 . 0000 0000
0000 . 0000 .0000

C
FORCE MAX. .000 I
FORCE MIN. -378. 712 1
AXIAL. SWING MAX/MIN: I
TEN.- .0000. .2322 t
TEN.0 .0001. .0016 :
GLODAL DISPL. MAX/MIN:

0000 . 0000 . 2322
.0o01 -. 0016 .0000

SUPT: 52 RIGID I
TRAN. STIF. - . 3410E+07 I

(X) (Y) (2Z I
DIRECTION COSINES: I

.0000 1.0000 .0000 I
I

CAStl)- SERVICE LEVEL B
FORCE MAX. .000 I
FORCE MIN. -1139.333 1
AXIAL. SUING MAX/MnN: I
TEN.- . 0000. .0000 I
TEN.. .0003o .0050 t
LOCAL DISPL. MAX/IHN:

.0000 .0000 -. 0000
-. 0050 -. 0003 .0000

CAS(2)- SERVICE LEVEL C
FORCE MAX. .000 I
FORCE INI. .000 I
AXIAL. SUING MAX/MIN: I
H A - .0000. . 0000 I
H/A - . 0000, .0, I
LOCAL DISPL. MAX/NIN:

.0000 .0000 .0000

. 0000 . 0000 . 0000

CAS(31- SERVICE LEVEL 0
FORCE MAX. .000 I
FORCE NIN. .000 I
AXIAL. SUING MAX/MEN: I
H/A a .0000. 0. 0000
INA o . o0000o 0000 I
LOCAL DISPL. MAX/IHN:

.0000 .0000 .0000

.0000 .0000 .0000

,AS(4)- SERVICE LEVEL 3*8
FORCE MAX. . 000 I
FORCE MIN. -5613. 299 1
AXIAL. SUING MAX/HIN: I
TEN. - . 0000. . 2322 1
TEN.- .0016, . 0001 I
LOCAL DISPL. MAX/NIN:

.2322 . 0024 . 0000
-. 0000 -. 0016 -. 0001

9:44:21. 2 6/ 7/1909

f*-"***U**W*4p9 I

GLOBAL ACCEL. MAX/MIN: I
. 0000 .0000 . 00001
.0000 .0C00 .0000,

.**....*..*... I

GLOBAL ACCIL..-1lX/HIN: I
.0000 .0000 .00001
.0000 .0000 .00001

GLOBAL ACCEL. MAX/IHN: I
.0000 .0000 .00001

0000 .0000 .00001

*X**....u...... I

GLOBAL ACCEL. MAX/HIN: I
.0000 .0000 .00001
.0000 .0000 .00001

PACE 34 1
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N.U T E C H E N C I N E E R S

* PIPE SUPPORT LOAD COMB. SYSTEM 1201 0

PROJECT: HOPE CREEK SNUDDER REDUCTION - FILE NUMBERS
OWNER: PUBLIC SERVICE ELECTRIC AND GAS COMPANY CALC. (C-31) PSEOO5. 1016
CLIENT: PUBLIC SERVICE ELFCTRIC AND GAS COMPANY COMP. ACQD

+ ______--- - _ _ _ _ _… - - ----

I
NODE - IBOIOL SUPPORT I OF 2 (Trans. onI.t)

PIPE DIRECTION COSINES: X a .0000. Y - .0104. Z - .9999

I
I
I
I
I

t SUPT: 53 RIGID I SUPT: 54 RIGID I SUPT: 55 RloID I
TRAM. STIF. - . 2600WE03 2 TRAN. STIF. w . 1250E504 I

1X) CY) (2) I IX) (Y) (2) I
DIRECTION COSINES: 2 DIRECTION COSINES: I

. 0000 .0000 1. 0000 2 . 0000 1. 0000 . 0000 I

*'*9159*6IO65I' CASEI)- SERVICE LEVEL 0
FOIUCE MAX. . 000 t FORCE MAX. .739 1
FORCE MtN. -1.309 I FORCE MIN. .000 I
AXIAL. SWINO MAX/MIN: I AXIAL. SWING MAX/HIN: 2
TEN.- .0000. .0012 t COMP- . 0006. .0010 2
TEN.- .0050. .0000 2 TEN. - .0000. .0050 I
CLOBAL DISPL. MAX/IMN: LOCAL DISPL. MAX/MtN:

.0010 0006 . 0000 .0000 . 0006 -. 0010

.0000 .0000 -. 0050 -. 0050 .0001 .0000

CAS(2)- SERVICE LEVEL C
FORCE MAX. .000 I FORCE MAX. . 0O I
FORCE HIN. . 000 2 FORCE MIN. .000 I
AXIAL. SWING "AX/MIN: 2 AXIAL. SWING MAX/IMlN: I
NXA * .0000. . 0000 t NXA m . 0000. . 0000 I
NWA - .0000. .0000 I N/A - .0000. .0000 I
CLODAL DISPL. HAXIMIx LOCAL DISPL. MAX/IMN:

0000 .0000 .0000 . 0000 .0000 .0000
0000 . 0000 . 0000 .0000 .0000 .0000

CAS(3)- SERVICE LEVEL D
FORCE MAX. . 000 t FORCE MAX. . 000 I
FORCE HIN. . 00 2 FORCE nIN. . 000o
AXIAL. SWING MAX/MIN: I AXIAL. SUING MAXMINM:
N/A - .0000. .0000 I N/A - .0000. .0000 2
N/A - .0000. .0000 2 N/A - .0000. .0000 I
GLODAL DISPL. MAX/HIN: LOCAL DISPL. MAXHIMN:

0000 . 0000 . 0000 .0000 . 0000 . .0000
0000 . 0000 . 0000 .0000 . 0000 .0000

CAS(4)- SERVICE LEVEL 3*9
FORCE MAX. 63.720 2 FORCE MAX. 9. 286 1
rVRCF HIM. . 000 I FORCE HIN. .000 :
AXIAL. EWING NAX/HIN: 2AXIAL. SWING MAX/MIN: 2
cOmP- .2451. .1006 COMPw .006b . 2648 t
NWA - .0000. .0000 I N/A - .0000. .0000 2
mLnoAL DtSPL. MAXHIMN: LOCAL DISPL. HAX/HIN:

.1003 .0066 .2451 .2451 .0092 .1003

.0000 .0000 .0000 .0000 . 0000 .0000

SUPTJYVD 9: 44:21. 2 61 7/1989

TRAN. STIF. . 1250E+04 I
qX) tY) (2) t

DIRECTION COSINES: I
1.0000 .0000 .0000 .

**U"**U***O*U** 2
FORCE MAX. 1.248 2
FORCE MIN. .000 I
AXIAL. SUING MAX/IMIN:I
COMr- 0010. .0004 2
TEN. n . 0000. .0050 2
GLODAL ACCEL. MAXHIMN: 2

.0000 .0000 .00000

.0000 .0000 .00001

*F ****414X***9 I

FORCE MAX. .000 1
FORCE HIM. .000 2
AXIAL, SUING MAX/HIN: Z
N/A - .0000. .0000 I
N/A - .0000. .0000 I
GLOBAL ACCEL. MAX/MW: I

.0000 .0000 .00001

.0000 .0000 .00002

****4****~***6** t
FORCE MAX. .000 2
FORCE MIN. .000 :
AXIAL. SUING MAX/M1JN: 2
N/A - . 0000. .0000 I
N/A - . 0000. . 0000 I
GLOBAL ACCEL. MAX/MIN: I

.0000 .0000 .0002t
00o00 .0000 .00001

4*o*p*.*g***490 I
FORCE MAX. 125.434 1
FORCE "IN. .000 I
AXIAL. SUING MAXIXMIN: I
COtP.. . 1003. .2452 t
N/A . . 0000. .0000 2
GLOBAL ACCEL. MAX/xIN: I

.0000 .0000 .00002

.0000 .0000 .00002

PACE 35 I

-I,

0

m

z

C,)

z

z

1/)

g I01R

! ti

--- 4.

_ _ _ _



- - - - - - -- - - - -- - - . - -- -

N UT E C H E NC I N E E R S

* PIPE SUPPORT LOAD COMB. SYSTEM PP0O J

PROJECT: HDPE CREEK SNUBBER REDUCTION _ FILE NUMDERS -

O#ER: PUBLIC SERVICE ELECTRIC AND CA8 COMPANY CALC. (C-31) PSEOf. 1016
CLIENT: PUBLIC SERVICE ELECTRIC AND CAB COMPANY COMP. ACOD

. --- -- -- - -- - -- - --------- - -

I

tI
II
tI
III

NODE - 1PODL SUPPORT 2 OF 2 (Rotation onlo)

PIPE DIRECTION COSINES: X - .0000. Y - .0104. Z - . 99?

I
I
I
I

SUPT: 56 F
ROT. STIF. - . 51:

(XI (VY
DIRECTION COSINES
.0000 .0000 I

1101D I 9UPT: 57 RIGID
)0E+O5 I ROT. STIF.- . 5130E+.0
tZ) I IX) tY) (2)

B: I DIRECTION COSINES:
1.0000 I . 0000 1. 0000 . 0000

CABII)- SERVICE LEVEL H
5. 350 1 MONT. MAX. 1. 253

. oo0 I MONT. NIM. . 000

I
I
I
I
I
I

I
I
I
I
I

I *g**6-6.WU

I MOtIT. MAX.
MONT. NHI.

ICLODAL DIS
:. 0010

I .0000

I ,......aa.

I MONT. MAX.
I MONT. MNI

I CLODAL D1i
.0000

I .0000

I h*u..v**.*-

I MONT. NAX.
: MONT. "IN.

I CLO.AL Dis
I .0000
I .0000

2 *sauaw.*a.*

I MONT. MAX.
I MONT. NIM.

I CLO13AL DIS
I .1003
I .0000

SUP TJf'

0*#-*W

PL. MAXxIMN:
. 0006 . 0000
, 0000 -. 0050

6636*

. 000 1

. 000 1

I

I
PL. MAX/NIM:
. 0000 . 0000
, 0000 . 0000

** *-

. 000 I

. coo I

LOCAL DISPL. MAXNIM:
.0000 .000 -. 0010

-. 0050 .0001 .0000

CAS(2)- SERVICE LEVEL C

MONT. MAX. .000 I
MONT. MIN. . 000

LOCAL DISPL. MAX/"IN:
.0000 .0000 .0000
.0000 .0000 .0000

:AS(31- SERVICE LEVEL D

MONT. MAX. .000 I
MONT. MIN. . 000

SUPT: 56 RIGID I
ROT. STIF.- .5130E*05 I

IX) (y) tz) I
DIRECTION COSINES: I
1.0000 .0000 .0000 I

**-*.*6#***X** I

MONT. MAX. .000 I
MONT. MIN. -. I99 1

CLOIAL ACCEL. MAX/MIN: I
. 0000 .0000 .00002
.0000 .0000 .00002

MONT. MAX. .000 I
MONT. "IN. .000 1

GLOBAL ACCEL. 'HX/MIN: I
.0000 .0000 .00002
.0000 .0000 .00001

*6***#64@*.*** I
* 2

MONT. MAX. .000 I
MONT. MTN. *000 I

OLODAL ACCEL. MAX/NIN: I
.0000 .0000 .00001
.0000 .0000 .00002

*...66...E***N* I

MONT. MAX. .000 I
OMnT. NIN. -2.019 1

GLODAL ACCEL. MAX/NIN: I
0000 .0000 . 0000
0000 .0000 .00002

PACE 36 I

m
o-tI

r'm

0 l

C)

N -4

-4
0

z
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C)
0

z

U)

PL. M
. 0000
. 0000

of6**

1AXxlN: LOCAL DISPL. MAXWIM:
. 0000 .0000 .0000 .0000

I . 0000 .0000 .0000 .0000

CAS(4)- SERVICE LEVEL 362
I I

114.504 I MONT. "AX. 107.471 1
. 000 I MONT. MIN. . 000 I

I I
I I

p A

af0W

70

PL. "WX/NIM: LOCAL DISPL. MAX/NIN:
. 0066 . 2451 .2451 . 0092 .1003
. 0000 . 0000 .0000 .0000 .0000

VD 9:44:21. 2 6/ 7/1989



it u I R L m E if1 I if a ce R !1

0 PIPE SUPPORT LOAD COM. SYSTEM P!01 0

PROJECT: HOPE CREEK SNUBBER REDUCTION __ FILE NUMBERS _
onwR: PUBLIC SERVICE ELECTRIC AND GAS COMPANY CALC. (C-31) PSE0DS. 1016
CLIENT: PUBLIC SERVICE ELECTRIC AND CAS COMPANY COMP. ACQD

NODE - H38 SUPPCRT I Or I

PIPE DIRECTION COSINES: X - .0000. Y -

SUPT: 59 RIGID I
TRAN. STIF. .- 340E+O6 I

CX) (Y) Ql I
DIRECTION COSINES: I
.0000 1. 0000 .0000 1

CAShI)- SERVICE LEVEL 8
FORCE MAX. .000 I
FORCE "IN. -2154. 021 l
AXIAL. SWINC MAXMIIN: I
TEN. - .0000. . 0038 1
TEN. - .0026. .0050 1
CLOBAL DISPL. nAX/MIN: LOCAL DISPL. nAXIInN:

.003B .0000 .0000 .0000 .0000 -. 003B
0000 -. 0026 -. 0050 -. 0050 -. 0025 . 0000

CAS12)- SERVICE LEVEL C
rORCF MAX. . 000 I
FrRCE MrIN . 000 I
AXIAL. SWINO MAX/MIN: I
NXA w .0000. .0000 I
N/A - .0000. .0000 1
CLOBAL DISPL. MAX/MnN LOCAL DISPL. MAX/MIN:

.0000 .0000 .0000 .0000 .0000 .0000
0000 . oo . OOO .0000 .0000 . 0000

CAS(3)- SERVICE LEVEL D
FORCE MAX. . 000 I
I1ORCE MIN. . 000 I
AXIAL. SUINC MAX/MIN: I
IS/A - .0000, .0000 I
NXA - .0000. .0000 1
CLonAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN:

0000 . 0000 . 0000 .0000 . 0000 . 0000
0000 . 0000 . 0000 . 0000 . 0000 . 0000

CAS(4)- SERVICE LEVEL 3*8
rORCE MAX. 1340. 264 1
I-ORCE mlit .000 1
AXIAL. SWING MAX/nIN: I
COMP- .0016, .4043 1
N/A f 0000. .0000 1
CLon1AL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN:

.2999 .0016 .2711 .2711 .0044 .2999

. 0000 .0000 .0000 .0000 o0000 .0000

(Trans. only)

. 0104. 2 - .9999

I
I
I .

I

tI

II
I

OLOrAL ACCEL. MAX/MIN: I
.0000 .0000 .00001

.0000 .0000 .00002

CLOJIAL ACCEL. MAX/MIIN' I

. 0000 .0000 .00001

.0000 .0000 .00001

OLODAL ACCEL. MAX/MIN: t
0oo0 .0000 .00001

.0000 .0000 .0000t

LOIrAL. ACCEL. MAXJMIN: I
.0o000 .0000 .00001s
.00ooO .00O0 . 00001

PACE 37----- I

-D c

m

r'J

0

C )

N -4

0
C)

z
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11U I LWC u N H hm NLi g

* PIPE SUPPORT LOAD COMO. SYSTEM P201 O

PROJECT: HOPE CREEK SNU8DER REDUCTION _ FILE NU8MBERS
OWNIR: PUBLIC SERVICE ELECTRIC AND OAS COMPANY CALC. (C-311 PSEO0. 1016
CLIENT: PUDLIC SERVICE ELECTRIC AND OAS COMPANY COMP. ACOD

NDDE - HNWI SUPPORT I OF I

PIPE DIRECTION COSINES: X w .0000. Y u I

SUPT: 60 RIGID I
TRAN. STIF. - . 3850E406 t

4X) IY) QZ) I
DIRECTION COSINES: I
*: 5210 .0000 -. 8535 1

CAS(I)- SERVICE LEVEL B
FORCE "AX. .000 I
FORCE Him -47. 775 1
AXIAL. SWING MAX/tIIN: I
TEN.- .0001. .0001 I
TEN, - .0000. .0090 1
CLOOAL DISPL. MAX/MItN LOCAL DISPL, MAX/"IN:

. 0000 . 0000 . 0001 . 0000 .0001 .0000

. 0000 -. 0090 . 0000 -. 0090 . 0000 . 0000

43^*U4#aOOU**V* CAS(2)- SERVICE LEVEL C
FORCE MAX. .000 I
FORCE "N. . 000 I
AXIAL. SWING MAX/"IN: I
NWA - .0000. .0000 I
NWA - . 0000. .0000 t
CLOCAM DISPL. MAX/IM:N LOCAL DISPL. "AX/"IN.

. 0000 . 0000 . 0000 .0000 . 0000 . 0000
0000 . 0000. 0000 . 0000 . 0000 . 0000

CAS(3)- SERVICE LEVEL D
FORCE MAX. 000 I
FORCE lN. . 000 I
AXIAL., SWING "AX/MIN: I
NWA - .0000, . 0000 1
NWA - .0000. .0000 1
CLOOAL DISPL. "AX/"IN: LOCAL DISPL. "AX/MIN:

.0000 .0000 .0000 .0000 .0000 .0000

.0000 0000 .0000 .0000 . 0000 .0000

CAS(4)- SERVICE LEVEL 3*.
FORCE MAX. . 000:
FURCE IlN. -264. 605 1
AXIAL. SUING MAX/MIN: I
TEN.w .0007. .0620 1
N/A - .0000. .0000 I
CLOBMAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN:

. 0001 . 0620 . 0009 .0620 . 0008 . 0001

. 0000 .0000 . 0000 .0000 . 0000 .0000

SUPTJYVD 9:44:21. 2 6/ 7X1988

(Trans. onlt) I

.0000. 2- .0000

OLOt3AL ACCEL. lAX/"IN: I
. 0000 .0000 .00001
.0000 .0000 .00001

GLOBAL ACCEL. MAX/MIN: I
.0000 .0000 .0000:
.0000 .0000 .00003

.. **.*......-** I

CLOnAL ACCEL. MAX/MIN: I
.0000 .0WOO .00001
.0000 .0000 .00001

*S*##*#.*U9*-*X t

GLO8AL ACCEL. mAX/klN: I
.0000 .0000 .00001
.0000 .0000 .00001

PACE 38 1
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N U T E C H E NC I N EE R S

PIPE SUPPORT LOAD CO011. SYSTEM 102M

PRttJEC7: OPE CREEK SNUBDER RFDUCTION __ FILE MNUMER _
OUNER: PUBLIC SERVICE ELECTRIC AND CA5 COMPANY CALC. (C-31 ) PSEO05. 1016
CL 1ENT: PUBLIC SERVICE ELtECTRIC AND GAS COMPANY COMP. ACOD

2I
I NODE - H4B SUPPORT I OF I (Trans. only )

1 I
I P IPE DIRECTION COSINES: X - .0000. Y - 1. 0000, Z . 0000
I I
I SUPT: 61 RIGID I I

TRAIL STIF.- . SI OE*O6 I
I (X) CY) C2) 1 1
: DIRECTION COSINES: I
1 . 6264 .0000 -. 779 1 I

I **F.s""s*... CASt!)- SERVICE LEVEL B *****f*6645* I
I FORCE MAX. 000 I
I FORCE MIN. -65. 655 I
I AXIAL. SUING tAX/ltN: I I
I TEN.- .0001. .0000 I
I TEN.- .0001. .0090 1
I LOBL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. MAX/1IHN: I
I . 0000 . 0000 . 0001 . 0000 . 0001 .0000 . 0000 . 0000 .00001
I-. 00 -. 0090 .0000 -. 0090 .0000 -. 0001 .0000 .0000 .00001
I I
I s..sz w.....ss. CAS(2)- SERVICE LEVEL C s-... -w .... O* I
I FORCE MAX. .000 1
I FOmrC1 MTN .000 I

- C:

Z; m-Oc

;uo

-- 4;

C4;0
m

o-

C)a

-n

0

L)

r n

-4 r

-4
0
;u

z

C-)

z

Li)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
1
1
1
1
1

I
I
I
I
I
I

I
I

A

AXIAL. SWING MAX/MIN: I
NWA - .0000. . 0000 I
NWA - .0000. .0000 1
GLOBAL DISPL. MAX/I1N: LOCAL DISPL. MAXNIHN:

.0000 0000 .0000 .0000 .000 0 .0000

.0000 .0000 .0000 .0000 .0000 .0000

CASt3)- SERVICE LEVEL D
FORCE "AX. 000 I
FORCE MI.N . 000 I
AXIAL. SUING MAX/NIN- I
N/A - .0000. .0000
N/A - .0000. .0000 :
CLOBAL DISPL. "AX/MIN: LOCAL DISPL. MAXMIhN:

. 0000 . 0000 . 0000 .0000 .0000 . 0000

.0000 .0000 .0000 .0000 .0000 .0000

CAS(4)- SERVICE LEVEL 3*B
FORCE MAX. . 000
FORCE IIN. -187. 082 1
AXIAL, SWING "AX/MIH: I
TEN.- .0000. .0634 1
TEN - .0004, .0t59 1
CLODAL DISPL. "AX/IIN: LOCAL DISPL. "AX/MIN:

.0000 .0634 .0000 .0634 .0000 .0000
0126 . 0000 -. 0097 . 0000 -. 0097 -. 012b

LOBAL ACCELI MXX/MIN: I
.0000 .0000 .00001
.0000 .0000 .00001

#*.6*.*-*6***-* I

OLOBAL ACCEL. MIAX1MtN: I
.0000 .0000 .00001
.0000 .0000 .00001

6***W*****6*E** I

GLOBAL ACCEL. MAX/MIN: I
.0000 .0000 .0000:

.0000 .0000 .00001

PAGE 39 15UP T.JYVD 9:44:21. 2 6/ 7/1989



N.U T E C H . E N H I N E E R S

* PIPE SUPPORT LOAD COMB. SYSTEM P201 0

PRWIECT: HOPE CREEK SNUBDER REDUCTION FILE NUMBERS
OW"ER- PUIILIC SERVICE ELECTRIC AND QAS COMPANY CALC. (C-31) PSEOOS. 1016
CLIENT: PUBLIC SERVICE ELECTRIC AND GAS COMPANY COMP. ACOD

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I

I

I
1
1
1
1
1
I
I

I
I
I
I
II

�m-I

9 11
= I
3r

0 rn I

0 Q I
I

93 0

.n

0

6

OUTPUT SAVED IN FILE : P20JSVP.52

NORMAL COMPLETION AT 9:46:50.94 6/ 7/1968

SUPTUJYVD 9:44:21. 2 6/ 7/1999

I
I
II
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
1
8
1
1
1
1
1
I
I
I

I

I

1
3
1
1
1
1
1
1
1
1
1
1
1
I
i
I
I
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USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
PRINTED 20041222

TITLE PIPING CODE
COMPLIANCE DOCUMENTATION

a

PSIEG

ATTACHMENT-C

OPTSUPT RUNID 5UPTMVIC DATrEtD o-c7-e8-

( 3 Pages)

XTACHmuNT 2Z

PACLF 9+ L.OF 14'S
CALC.No. 3 I |



PRi HUE LREEK SBBER REDUCTION __ FILE NMuER5W _ MI)
Vl, PUBLIC SERVICE FULCtRIC AND OAS COMPANY CALC. C-:.II PSED00 ZP1CLIEW PUBLIC SERVICE Elt*CTRIC AND GAS COMPANY COMP. ADCE r- ________ ........... __--_-_------------- -------------- 0......................vr

IN N U U TtTTT EEEEE CCCCH H I $ 0I NNN U U T E C H H Z
N NN U U T EEEEE C HHWIIH :
N NNMU U T E C H H I 1o

t N N U1UUU T EEEEE CCCC H H 13ri-

I : -
I .0I 00000 PPPPP TTTTT SSSSS U U PPPPP TTTTT I.

I 0 O P P T 9 U I U P P T I
I 0 0 PPPPP T 9SSSS U U PPPPP T < .
I 0 O P T S U U P t I
I 00000 P T 5559S UUUWU P T I

I REVISION 1. 0. I
I LEVEL FE8-25-1980 1 Z

I I ;
:OPTSUPT RUN: ID -SUPTMVIC TIME - 1475DAE 

C7t98I 
rn

: t <I CALCULATION PACKAGE FILE NUtBER - (C-31) PSEOOD 1016 1)

I COMPUTER RUN FILE NUMBER - ADCE z
: I,
I COMPUTER RUN OUTPUT FILE NAME - P20IRUP. I SP

I I-

I OPTPIPE TAPE St INPUT: I
I FILE NAtE - P201RUP. T51 RUN ID - ADCE DATE * 89040/07 1 -
I I >I OPTPIPE TAPE 52 INPUT: I z
: FILE NAME - P201RUP T52 RUN ID - ADCE DATE - e9/06/07 : 0

: FILE CONTAININO ADDITIONAL LOAD CASE DATA: :
I FILE NAME - I
I Iz

:I ' C

PREPARED BY/DATE: _ ( . I
C. O. MEHTA I

0 CIECKED DY/DATE:

SIPTMVIC 12: 47: . 22 61 7/1980 PACE I 1

N U T E C H E N CI N E ERS

PIPE SUPPORT LOAD COMB. RUP-DISt ANALYOIS P:!OI



N U T E C H ENC N E E R S

PIPE SUI'PORI LOAD COMtB. RUP-OISK ANALYSIS P201 _r;

PIftfjECT: HOPE CREEK SNUMnER RtEDUCTION _ FILE MJMDERS
Oft*ER: PUBLIC SERVICE ELECIRIC AND GAS COMPANY CALC. (C-3II PSE005 16l O A
Ct IENT: PUBLIC SERVICE ELECIRIC "ID CAS COMPANY COMP. ADME O

1/)
I HPCI TURBINE EXHAUST (P2011 RUPTURE OF PRESSURE r1ELIEF DISK r

* I

I NUMBER OF POINTS I JII NUMBER OF PIPE IIVN9 I I

I NUMBER OF .SUPPORTS - 61 NUMBER OF TEES * 0 t

NUMBER OF PIPES - 106 NUMBER OF BEAMS -0 < t

I NUMBER OF LOAD CASES - 2 1 2
I, Z

I CASE ID LOAD CASE DESCRIPTION CASE ID LOAD CASE DESCRIPTION I

: t <
I Dot RUPD I : ()
I I 0

Z
ECHO OF COMBINATION PROCEDURE INPUT FILE SUPT2 I

I CASII)- SERVICE LEVEL R I--
I CAS(2)- SERVICE LEVEL C >

CAS(31- SERVICE LEVEL D I c
I CAS(4)- SERVICE LEVEL 3*B 1*
s CASBl)-L.C.NO. A-t SDU ONLY) I
I LIDIDt I
I CAS(3)- L. C. D FAULTED C RUPTURE LOAD + VE II Z
t LICDtUL I(.
: LIDIRUPO1)
I ADS t
: CAS(3)- L. C. D FAULTED I RUPTURE LOAD - VE I I >
I LIDIDW) Z
: LID(RUPDI) I C

SUB *

I t
I t

r t

t s

I IUTVCJ:4:8 2 ! /9PO
I _ __ _ __ _ _ _ _ _ _ _ _ _ _I__ _ _ _ _ . _ _ _ _ _



N U T E C H EN G I N E E R S

* PIPE SUPPORT LOAD COMD. Rur-DISK ANALYGIS P201 0

PROJECT: HOPE CREEK SNUBDER REDUCTION - FILE UNMBERS __.
OWNER: PUBLIC SERVICE ELECTRIC AND GAS COMPANY CALC. (C-31) PSEOOs J016
CL. lNT; PUBLIC SERVICE ELECTRIC AND GAS COMPANY COMP. ADCC
+ _ -----

6 * * 0 .

: NODE u 17SAN SUPPCRT I OF 2

I PIPE DIRECTION COSINES: X - .1745. Y - -

I sUrT: I RIGID I SUPT: 2 RIGID I
: TRAN. STIF.- . IOOOE+09 I TRAN. STIF.- . 1000E09 I
I tX) CY) (Z) I IX) CY) (2) I
I DIRECTION COSINES: I DIRECTION COSINES: I
1 .9800 .0000 .1951 1 -. 1379 -. 7071 .6936 1

l *ePI#UW-#*"oIU O CAStl)- SERVICE LEVEL B
I FORCE MAX. 200. 557 1 FORCE MAX. 3V9. 109 I
I FORCE MIN. . 000 I FORCE MIN. ,000 I
I AXIAL. SWING MAX/MIN: !AXIAL. SWING MAX/nlN: I
I CoMP- .0000. .0000 I TEN.- .0000. .0000 I

TEN.. .0000. .0001 I m COP .0000o .0001 I
I GLOBAL DISPL. MAX/H N LOCAL DISPL. MAX/I;N:

. 0000 . 0000 . OODO . 0000 . 0000 . 0000
I .0000 -. 0000 -. 0000 .0001 .0000 .0000

' **N###*#b#*#UO* CAs92)- SERVICE LEVEL C
I'FORCE MAX. . 000 I FORCE MAX. 000 I
I FORCE INI , 000 I FORCE MIN. . 000 I
I AXIAL. SWING IAX/MIN I AXIAL. SWING MAX/MIN: I
I NXA - .0000. .0000 I NA - . 0000, .0000 I
I NXA - .0000. .0000 I N/A - .0000. .0000 I
I GLOBAL DISPL. MAX/MIW. LOCAL OISPL. MAX/"IN:
I .0000 .0000 .0000 . 0000 .0000 . 0000
I .0000 .0000 .0000 .0000 .0000 .0000
I
I CS**4***o*e*# CAsID)- SERVICE LEVEL D
I FORCE MAX. 120.715 I FORCE MAX. 369. 897 1
I FORCE MIN . 000 I FORCE MIN. .000 I
I AXIAL. SWING MAX/MIN: I AXIAL. SWING MAX/MIN: I
I CamP, .0000. .0000 1 TEN.- .0000, .0000 I
I TEN.- .0000. .0001 I m coP- .0000. .0001 I
I CLOBAL DISPL. MAX/nN: LOCAL DISPL. MAX/MIN:
I . 0000 . 0000 . 0000 .0000 . 0000 . 0000
I . 0000 -. 0001 -. 0000 -. 0001 -. 0001 -. 0000

I **u#SR**** CAS(41- SERVICE LEVEL 3*B
I FORCE MAX. . 000 FORCE MAX. .000 I
: roRCE HNI . 000 I FORCE MIN. .000 I
I AXIAL. SWING 1AX/MIN: I AXIAL. SWING MAX/HIN: I
I N/A .0000. .0000 IN/A - .0o00 . 0000 I
I N/A .0000. .0000 I N/A .0000, .0000 I
I CLnDOAL DISPL. nAX/HI: LOCAL DISPL. NAX/MIN:
I 0000 . 0o0o , 0000 .0000 .0000 .0000
I . 0000 . 0000 . 0000 . 0000 . 0000 .0000

l JTJC1:7 
82 /719

(Trans. onliy

.7074. Z -. 6949

I

I
I

SUPT: 3 RIGID I
TRAN.STIF.- .100OE409 l

(XI tY) t2) 1
DIRECTION COSINES: 1
.1379 -. 7071 -. 6936 l

*w.........*. I
FORCE MAX. 5752.025 1
FORCE nIN. .000 I
AXIAL. SWING MAX/MIN: I
ComP- .0ooo. .0000 I
CmP- .0001. .0000 I
GLOBAL ACCEL. MAX/MtIN: I

.0000 .0000 .00001

.0000 .0000 .O0oot

**--.*.**...* I
FORCE MAX. .000 I
FORCE HIN. .000 I
AXIAL. SWING MAX/NIN: I
N/A - .0000o .0000 I
N/A - .0000. .0000 I
GLOBAL ACCL... MX/MIN: I

.0000 .0000 .00001
0000 .0000 .00001

.... *..-***.*." I
FORCE MAX. 4067.330 1
FORCE MIN. .000 I
AXIAL. SUING MAX/MIN: I
TEN. . oo0. .0000 I
COMP- .0001. .0000 I
GLOBAL ACCEL. MAX/HIN: I

.0000 .0000 .00002
0000 .0000 , 00001

.. *-*-*N..*.**X I
FORCE MAX. , 000 I
FORCE MIN. .000 I
AXIAL. SWING MAX/IMN: I
NXA - .0000, o O.O0 I
N/A - .0000, .0000 1
CLOBAL ACCEL. MAX/MIN: I

.0000 .0000 .00001
0000 .0000 . 00001

PAGE 3 t
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N U T E C H E N O I N E E R S

PIPE SUPPORT LOAD COMB. RLP-DISK ANALYfI P201

PROJECT: HOPE CREEK SNUODER REDUCTION _ FILE tNMDERS
OUNIR: PUDLIC SERVICE CJECTRIC AND GAS COnPANY CALC. 4C-311 PSED05. 1016
CLIFNT: PUBLIC SERVICE ELEClRIC AND GAS COMPANY COMP. ADCE

… --- - -- -- -------…-….--- -- - - -
: I
I NODE - t7SAN SUPPORT 2 OF 2 (Rotation only) I

I PIPE DIRECTION COSINES: X - . 1745. Y - -. 7074. r - -. 6149 I

I SVPT: 4 RIGID I SUPT: 5 RIGID : SUPI: & RIGID I
I ROT. STIF. . IOOOE*II I ROT. STIF.- .10E+1I I t ROI. STlF.- .IOOOE+ 11:
I (X) CY) CZ) I CX) (Y) (Z) I (X) (y) CZ) I
: DIRECTION COSINES: I DIRECTION COSINES: I DIRECTION COSINEB: I
I .980E .0000 . 1951 I -. 1379 -. 7071 . 693& 1 .1379 -. 7071 -. 6936 1

I ******t**44V* CASIl)- SERVICE LEVEL B 4*---f****** 1

I MONT. MAX. 239. 099 I MONT. MAX. 97.8929 I MONT. MAX. .000 I
I MONT MIN .0o0 I MONT. MIN. .000 I MONT. MIN. -90.351 1
I 2 I r

: CLODAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN: GLOfAL ACCEL. MAX/NIN: I
I 0000 . 0000 . 0000 .0000 .0000 .0000 . 0000 .0000 .0000o
I 0000 .. 0000 -. 0000 . 0001 .0000 .0000 . 0000 .0000 .00001
1 1
Iu*.**.u..*ea. CASt2)- SERVICE LEVEL C **fiff-* I

I MONT MAX. . 000 M lONT. MAX. . 000 I MONT. MAX. .000 I
I MONT. NHI. .000 Z MOMT. MIN. .000 I MONT. MIN. .000 I
: I 2 I

I GLOnAL DISPL. MAX/NIN: LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. MAX/MUN: I
I . 0000 . 0000 .0000 . 0000 .0000 . 0000 . n .0000 .0000:

0000 . 0000 . 0000 .0000 . 0000 . 0000 . 0000 .0000 .00001
I I

~*ae...s*u-ow*f CASt3)- SERVICE LEVEL D *-*ff#ff*MO t

I MONT. NAX. 2205. 522 1 MUJNI. MAX. 18&; 629 1 MONT. MAX. 7. 306 1
1 M1NT. MIR .000 I MONT. MIN. -88.900 I MONT. NIN. -97.656 I

: I I I
: OIIAL DISPL. MAX/nIN: LfICAL DISPL. HAX/lNI: CLOnAL ACCEL. MAXIHIN: I

I 0000 . 0000 . 0000 0000 . 0000 . 0000 . 0000 . 0000 .00001
: 0000 -. 0001 -. 0000 -. 0001 -. 0001 -. 0000 . 0000 .0000 .00001
I I
I CASC4)- SERVICE LEVEL 3f8 If-f...*** I

II I I
1 DMT. MAX. . 000 I NONI. MAX. .000 I MONT. MAX. .000 I
I MONT. MIN .000 I MONT. MIN. .000 I MONT MIN. .000 I
: I I I

LODAL DISPL. MAX/MIN: LOCAL DISPL. MAX/nNI: CLonAL ACCEL. MAX/NIN::
I 0000 . 0000 0000 . 0000 . 0000 .0000 0000 . 0000 . OOOO
I . 0000 . 0000 . 0000 . 0000 .0000 . 0000 . 0000 .0000 .00001

'1i
0

m

;)

rr

z

U)

z

C)

z

LI)

.p 9

10 I

I
I PAGE 4 ISUPTtVl C 12:47: 0.22 6/ 7/1900
4.…--------------…---------…
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It U I L L I LIi(UIIILLIIJ

PIPE SUPPORT LOAD COM. RUP-DISK ANALYSIS P201

PRWECT: HOPE CREEK SNUFDDER REDUCTION __ FILE NUMBERS. _-
OVRNER: PUBLIC SERVICE ELCCTRIC AND GAS COMPANY CALC. (C-31) PSEOO5. 016
CLIENI: PUBLIC SERVICE ELECTRIC AND GAS COMPANY COMP. ADCE

+_~~~ - - _--___- - -- - --- - … -- __- _- ---------... _-- -__- - …--__-

: NODE 19SON SUPPORT I OF 2 (Trans. only)
I :

PIPE DIRECTION COSINES: X - -. 15521. Y 7074, Z - -. 4414 S

I SUPT: 7 RIGID I SUPT: B RIGID I SUPT: 9 RIOID I
I TRAN STIF. - . IOOOE+o9 I TRAN. STIF. u . IoooE+09 I TRAN. STIF.. . toOOEr09 3
I fX) (Y) CZ) I (X) CY) (2) I (X) (Y) (Z) I
I DIRECTION COSINES: I DIRECTION COSINES: I DIRECTION COSINES: 2
I 1.0000 .0000 .0000 I . 0000 -. 7071 .7071 2 .0000 -. 7071 -. 7071 2

I **W*U*Ug4* CAShl)- SERVICE LEVEL U I
I FORCE MAX. .000 I FORCE MAX. 990.717 I FORCE MAX. 2135.455 1
2 FORCE MIN. -1000. 751 2 FORCE MIN. . 000 I FORCE NIN. .000 I
I AXIAL. SUING MAX/INI: IAXIAL. SW.ING MAX/NIN: I AXIAL. SWING MAX/HIN: I
I NA - .0000, .0000 A o .0000, .0000 I N/A - . 0000. .0000 I
I TEN.- .0000. .0000 tCOWP- .0000. .oo0o I COMP. .0000b .0000 t
: GLOaAL DISPL. MAX/HIN: LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. MAX/MIHN::
2 0000 0000 . 0000 .0000 . 00 .0000 . 0000 .0000 .0000
I -. 0000 -. 0000 . 0000 .0000 . 0000 . 0000 . 0000 .0000 .00001
: I
I .. uo..*..,*.**. CAS(2)- SERVICE LEVEL C **eo*.*u.**- I
I FORCE MAX. . 00 I FORCE MAX. .000 I FORCE MAX. .000 I
I FORCE NI". o000 I FORCE MIN. .000 I FORCE mN. .000 I
I AXIAL. SUING MAX/MIN: AXIAL. SUING MAX/MIN: I AXIAL. SWING MAX/NIN: I
: H/A - .0000. .0000 HA .0. .0000 I N/A = .0000. .0O0OO2
I N/A - .0000. .0000 INA - .0000. . 0000 I NA - .0000. .0000 I
I GLOBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/IMN: GLOBAL ACCEL. MAX/IHN: I
I . 0000 , 0000 . 0000 . 0000 . 0000 , 0000 . 0000 , 0000 .00002
I . 0000 . 0000 . 0000 .0000 . 0000 . 0000 . 0000 .0000 . 00001
I I
I **.4**.***.. CAS(3)- SERVICE LEVEL D I*,E.W#*, * 2
I FORCE MAX. o0s. 29 I FORCE MAX. 754. 244 1 FORCE MAX. 1360.226 1
2 FORCE IN. -1699. 010 I FORCE MIN. .000 I FORCE MIN. .000 I
I AXIAL. SWING MAX/INI: IAXIAL. SUING MAX/MIN: I AXIALP SUINO MAX/mN: I
I COMP- .0000. .0000 T IEN.- .0000. .0000 I TEN.- .0000. .0000 I

'rEm.- .0000. .0000 I COMP- .0000. .0000 I COMP. . 0000. .0000 I
I CLOBDL DISPL. MAX/NIN: LOCAL DISPL. MAX/NIN: GLOBAL ACCEL. MAX/NIN: I
I . 0000 . 0000 . 0000 . 0000 . 0000 .0000 . 0000 .0000 .00002

-. 0000 -. 0000 -. 0000 -. 0000 -. 0000 -. 0000 . 0000 .0000 .00002

I 3w#..**4.w"e*-- CASt4I- SERVICE LEVEL 3.3 a*.e*u-*44*--.:
I FORCE MAX. .000 I FORCE MAX. .000 2 FORCE MAX. .000 I
I roRCE Mitt . 000 I FORCE MIN. .000 I FORCE MIN. .000 I
I AXIAL. SUING MAX/NIN: I AXIAL. SWING MAX/MIN: I AXIAL. SUING MAX/MIN: I

W N/A - .0000. .0000 IW HA - . 0000 .0000 I N/A - .0000. .0000 2
I NA - .0000. .0000 o I NA - .0000. o 0000 I N/A - .0000. .0000 I

G GLOBAL DISPL. MAX/NIN: LOCAL DISPL. MAX/MIN: OLOlAL ACCEL. MAX/MlN: I
0000 . 0000 . 0000 . 0000 .0000 .0000 . 0000 .0000 .00002

t 0000 . 0000 . 0000 .0000 .0000 .0000 . 0000 .0000 . 0000?

0

;a
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z
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z
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I SUPTP/IC 12: 47: 6 22 6/ 7/1966 PACE 5 I



CT
14' JJECT

IWEIR:
CLIIINT:

PIPE SUPPORT LOAD COMB. ROP-DISK

HOPE CREEK SNU~nFltfl REDUCTION
PUDLIC SERVICE LiLtECTRIC AND GAS COMPANY
PUBLIC SERVICE ELECTRIC AND GAS COMPANY

ANALYSIS P201 ^

FILE M En t
CALC. tC-311 PSE005. 1016
COMP. ADCE

4-

NODE - 19SON SUPPORT

PIPE DIRECTION COS

SUPT: 10 RIGID
ROT. STIF. = . I000E4

(X) IY) CZ)
DIRrCTION COSINES:
1. 0000 .0000 .0000

**6 649* tt *,*W"

iMlT. MAX. 25:0. 344
MONT. MIN. . 000

CLODAL DISPL. MAX/lIN:
. 0000 0000 . 000c
- 0000 -. 0000 000c

fMT. MAX. . 000
MonT. HlM . 000

I
I
I
I
I
I

I
I
I
I
I

2 OF 2 fRotation only) I

'INC-3 X - -. 5521 -. 7074. Z - 4414 i

SUPT: it RIGID I SUPT: 12 RICID I
ROT. STIF. . IOOOE+1I I ROT. STIF.- . 1000!I I

IX) IY) IZ) I (X) IY) UZ) I
DIRECTION COSINES: I DIRECTION COSINES: I

.0000 -. 7071 .7071 1 .0000 -. 7071 -. 7071 1

CASLII- SERVICE LEVEL a ***t..-t* 1
II I

MOnT. MAX. . 000 I MOMT. MAX. 2243. 646 I
MOMT. MIN. -2258. 183 I MONT. MIN. .000

t ~It
I I

LOCAL DISPL. MAX/MIN: CLODAL ACCEL. MAX/IMN: I
. 0000 .0000 .0000 . 0000 .0000 . oooo:
. 0000 . 0000 .0000 .0000 .0000 .00001

CAs(2)- SERVICE LEVEL C 4a..vM*.u.. i
II t

IMONT. MAX. .000 t "OtMT. MAX. .000 I
IOMT. MIN. . 000 I ttOlT. fIN. .000 I

i I I
LOCAL DISPL. MAX/MIN: 6LODAL ACCEL. MAX/tIN: I

.0000 . 0000 .0000 . 0000 .0000 .00001
.000' .0000 . 0000 0000 .0000 .00001

CAS(3)- SERVICE LEVEL D *** w*- I

: MOMT. MAX. 720. 302 I MOnT. MAX. 2960.499 1
tMOMT. MIN. -2978. 565 I MONT. MIN. .000 I

m

00u

m

0

N -4

(-ri

0

z
C)
'ii
Co

I
I
I
I
I

CLODAL DISPL. MAX/MIN:
.0000 . 0000 . 0000
. 0000 . 0000 . 0000

MOMT. MAX. 19". 862
M017T IN. , 000 I

I I

p
I \

9

GLntfAL DISPL. MAX/MIN: LOCAL DISPL. MAX/HIN:
.0000 . 00O0 .0000 . 0000 .0000 .0000
0000 -. 0000 -. 0000 -. 0000 -. 0000 -. 0000

*E*N0U**O*#*0* CAS(4)- SERVICE LEVEL 3U1
1 :

mtttr. MAX. . 000 1 lIOfT. MAX. ,000 I
MCMI. MIN. .000 I MONT. MIN. .000 I

t I

GLODAL DISPL. MAX/fIN: LOCAL DISPL. MAX/fIN:
0000 o 0000 o 0000 . 0000 .0000 . 0000
0000 . 0000 . 0000 . 0000 .0000 . 0000

SUPTIVIC 12: 47: 9.22 6/ 7/1900

CLOnAL ACCEL. HAX/MIN: I
0000 .0000 .00001,

.0000 .0000 .0000,

MOMT. MAX. . 000 I
MONT MIN. .000 I

GLOnAL ACCEL. MAX/MIN: 2
0000 .0000 .00003

.0000 .0000 .00001

PACE 6 1
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N U ¶ E C E N I N rE r' Se
PIPE SUPPifjtI LOAD COMB. RUP-DISK ANALYSIlS P201 0

PIltJECT: HnOPE CREEK SNUOVER RFDUCTION __ FILE NUMBERS
OtNER: PUVLIC SERVICE ELtCtRIC AND GAS COMPANY CALC. (C-31I) PSEOOS. 1016
CLIFNT: PUBLIC SERVICE ELECTRIC AND GAS COMPANY COMP. ADCE

I NODE " P201 SVPPORT I OF 2 (trans. on"1 1

I I
PIPE DIRECTION COSINES: X .0000 Y - .0000, Z - -1. 0000

: 2
: UPl: 13 RIGID I SUPT: 14 RIGID 2 SUPT: I s RIGID I
IRAN. STIF. - . 3t60E+O0 I TRAN. STIF. - . 5120E+07 I TRAN. 8TIF. - .1470E*07 I

: CXI CY) (z) : (xI CY) t() I IX) (Y) (2) t
I DIRECTION COSINES: I DIRECTION COSINES: I DIRECTION COSINrES: J

1. 0000 .0000 .0000 I . 0000 -. 9B48 -. 1736 1 .0000 .1736 -. 9348:
I t I t
2 *oo..opos*e*eoo CASIII- SERVICE LEVEL B
2 FORCE MAX. 192. 966 I FORCE MAX. 5175. 962 1 FORCE MAX. . 000 I
I FORCE MIN. .000 I FORCE KIN. .000 I FORtE "IN. -5412.059 1
: AXIAL. SWING MAX/KIN:' AXIAL. SUING MAX/MIN: I AXIAL, SWING MAX/KIN: I
I COMP- .0000. . 0035 t TEN. - .0006. .0034 I TEN. - .0034. .0006 !

IEN. - .0000. .0016 1 COvP- .0016. .0003 1 TEN.- .0003. .0016 I
I CLOtAL DISPL. MAX/MIN: LOCAL DISPL. MAX/"IN' GLOBAL ACCEL. MAX/MIN: 2
I 0000 . 0000 . 0035 -. 0035 . 0000 . 0000 .0000 .0000 .00001
2 .0000 0016 .0000 .0000 -. 0016 .0000 0000 .0000 .00001

CAS(2)- SERVICE LEVEL C *I.#v**....-- I
I r-ORCE "AX. . 000 FORCE MAX. . 000 I FORCE MAX. .000 I
I rORCE MIN. .000 I FORCE MIN. .000 I FORCE MIN. .000 I
I AXIAL. SUING MAX/MIN: I AXIAL. SUING MAX/MIN: I AXIAL. SWING MAX/IMN: :
: NWA - .0000. .0000 I I11A - .0000 . 0000 N/A - .0000 .0000
I N/A = .0000, .0000 I N/A " .0000. .0000 IN/A - .0000. .0000
: CLOUAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. MAX/MIN: I
I . 0000 . 0000 . 000o .0000 . 0000 .0000 . 0000 .0000 . 0002
I . 0000 . 0000 .0000 . 0000 OD00 .0000 . 0000 .0000 .00001
I I
: **064*0***0** CAS(3)- SERVICE LEVEL D **#*0.*9# I
I rORCE MAX. 546. 104 2 FORCE MAX. 4219. 779 2 FORCE MAX. 1532.76b9 1
2 rnRCE KIN. -353. 119 I FORCE KIN. .000 2 FORCE KIN. -6944.020 1
2 AXIAL. SWING MAX/MIN: I AXIAL. SWING MAX/MIN:2 AXIAL. SWING MAX/MIN: I
I CQMP- .0000. . 0025 I TEN.* . 0000. . 0024 2 TEN. - . 0024. .0008 I
I TEN.- .0000. .0020 2 COMP- .0019 .0003 2 TEN." .0003. .0019 1
I GLONAL DISPL. "AX/MIN: LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. MAX/KIN: I

0000 . 0003 . 0025 .0025 . 0003 . 0000 . 0000 .0000 .00001
-. 0000 -. 0020 . 0000 . 0000 -. 0020 -. 0000 . 0000 .0000 .00001

I CAS(4)- SERVICE LEVEL 3*3 *B**0005u*
2 FURtE MAX. . 000 I FORCE MAX. . 000 I FORCE MAX. .000 I
: FORCE KIR . 000 I FORCE KIN. .000 I FORCE MIN. .000 I
2 AXIAL. SWING MAX/KIN: I AXIAL. SUING MAX/KIN: I AXIAL. SWING MAX/KIN: I
I N/A r .0000. .0ooo o N/A- .0000. .0000 : N/A - o00wo. .0000 I
I N/A - .0000, .0000 I N/A - .0000. .0000 o N/A . 0000 .0000
: vLonAL DIsPL. MAX/MIN: LOCAL DISPL. MAX/KIN: CLORAL ACCEL. MAX/KIN: I
I 0000 . 0000 .0000 0000 .0000 .0000 . 0000 .0000 .0000oo
I .ooo 0000 . 0000 0000 . 0000 .0000 0000 .0000 .0000:
I I

W at *V 4 UK= -L Ow&
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N U T E C H E N 0I N E E R S

*s PIPE SUPPORI LOAD COMl. RUP-DISK ANALYIIS P201

PRtVE'CT- IHPE CREEK SNUBBER RfDUCTION F_ ILE NUDERS --
OWWtR: PUDLIC SERVICE ELECIRIC AND GAS COMPANY CALC. MC-31) PSEOOS. 1016
CLIENT: PUDLIC SERVICE ELECIRIC AND OAS COMPANY COMP. ADCE
4--.. ________--------- .. ______________

HODE - P201 SIPPC"T 2 O8 2

PIPE DIRECTION COSINES: X - . 0000. Y -

SUPT: 16 RIOID I
ROT. STIF. . 1570E+00 I

(XE (Y) (Z) I
DIRECTION COSINES: I
1.0000 .0000 .0000 I

MOMT. "AX. 1761. 167 1
MDnT. MIN. .000 I

GLOBAL DISPL. MAX/MEN:
, 0000 . 0000 . 0035
. 0000 -. 0016 . 0000

4.@* *.*. . . ooo

MDNT. MAX. . 000 I
OMOT. MINL .000 I

I
t

GLO.AL DISPL. MAX/MEN:
.0000 0000 . 0000

00 .0000 . 0000

MOMT. MAX. 1266. 897 1
WMN. MEN. .000 1

GLOnAL DISPL. MAX/MIN:
. 0000 . 0003 . 0025
* 0000 -. 0020 .0000

MOnT. MAX. .000 I
MOMT. MIN . 000 I

SUPT: 17 RIOID
ROT. STIF. . I 566Et0

(XE (Y) (Z)
DIRECTION COSINES:

. 0000 -. 9040 -. 1736

CAStl)- SERVICE LEVEL B

MONT. MAX. . 000
MOnT. MEN. -599.059

LOCAL DISPL. MAX/"MN:
-. 0035 .0000 .000c

.0000 -. 0016 .OOOC

CAS(2)- SERVICE LEVEL C

MOnT. MAX. .000
MOnMT. MIN. . 000

t
I
I
I
t
I

I
I
1
1
1

I
I
I
I
I

LOCAL DISPL. MAX/MEN:
.0000 . 0000 .0000
.0000 .0000 .0000

CASIO)- SERVICE LEVEL D

MONT. MAX. 1408.995 1
MOMT. MEN. -1998.043 1

LOCAL DISPL. MAX/MEN:
. 0025 .0003 .0000
.0000 -. 0020 -. 0000

AS(41- SERVICE LEVEL 3S0

MOMI. MAX .000 I
MOnT. MIN. .000 I

(Rotation only) I

0000. Z - -1. 0000 I

sUPT: 10 RIOED I
ROT. STIF.- .2970E407 I

(X) CY) (XZ I
DIRECTION COSINES: I

,00,00 . 1736 -. 9048 1

o*.o**aoo..o... I

OMOT. MAX. 227.921 1
MONT. MEN. .000 I

GLOBAL ACCEL. MAX/MEN: I
.0000 .0O0 .00001
.0000 .0000 .00001

MOMT. MAX. .000 I
MOMT. MIN. .000 I

GLOBAL ACCEL. MAX/MIN: I
.0000 .0000 .00001
.0000 .0000 .00001

0*...*.00**000* I

MOMT. MAX. 398.052 1
MOnT. MIN. -170.131 1

GLOBAL ACCEL. MAX/MIN: I
.0000 .0000 .00001

0000 .0000 .00001

*-*0**00*000*0** I

MOMT. MAX. .000 S
MOnT. MEN. .000 I

CLOnAL ACCEL. MAX/MEN: I
.0000 .0000 .0000,
.0000 .0000 .00001

PACE 8 I
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L. MAX/MEN: LOCAL DISPL. MAX/MIN:
0000 . 0000 . moo . 0000 .0000
0000 . 0000 . 0000 . 0000 . 0000

C 12: 47: 9.22 6/ 7/1900
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PIPE SUPPORT LOAD COMB. RUP-DISK ANALYS2IS P201

PPOJEcI: i)PE CREEK SNWDIiR IlEDUCIZON , , FtILt NUMDER!3_
OWNER: PWILIC SERVICE El.ECTRIC AND GAS COMPANY CALC. IC-:1) PSE005 1016
CLIENT PUBJLIC SERVICE tl.EClRIC AND GAS COMPANY COMP. t.DCE

I :
I NODF u H19 SUPPoRT I OF I (Trans. only ) I

PIPE DIRECTION COSINES. X - .0000. Y - 1. 0000. Z - .0000

I 5UPT: 19 A34*0 I I RtItC9- [A,...C I
I IRAN STIF - . I1900E404 1 t c. I
I qx) CY) CZ) I Hot LoAt. - 4q4°- ob .
: DIRECTION COSINES: I I
I .0000 1. 0000 . 0000 I
I I I
I *..ve..a*..aa CASII)- SERVICE LEVEL 9 1
I FORCE MAX. 35. 435 1
I rORCE MIN .000 I
: AXIAL. SWINC MAX/MIN. I
I (OCMP .0197. .0019:
I TEN. - .0000. .0013 1 I
I CL09IAL DISPL MAX/X11N: LOCAL DISPL. MAX/MIN: GLOIIAL ACCEL. MlAX/MIN: I

0000 .0197 .0019 0197 . 0019 .0000 .h000 .0000 .0000:
I -. 0013 .0000 .0000 .0000 .0000 -. 0013 .(0oo .0000 .0000,
: I
I * CAS(2)- SERVICE LEVEL C *.4**6a*oooe- J

I IIJHCC MAX. . 000 I
I (1ECF MIN. .000 I

I AXIAL. SWING MAX/MIN I
I WA A .0000. .0000 I
I l/A . .0000. . O0 : I

I fLlIlhAL DISPL. MAX/HIN: LOCAL DISPL. MAX/NIN: GLOIIAL ACCEL. MAX/MIN: I
I . 0000 . 0000 . 0000 0000 . 0000 . 0000 . ('000 .0000 . 00001
I . 0000 . 0000 . 0000 0000 . 0000 .0000 . 00x .0000 .00001

I '.m..auuwau* CAS(3)- SERVICE LEVEL D *^ua-'.*.a..ae I

I rt%4CE MAX. 35. 435 1
IUiICL MIN. .000 I

: AXIAL. SWING MAXIIlIN: I I
I t(IMP. .0197. .0019 1
I IEN. a .0000. .0013 1 1
I CLOUDAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN: CLOIJAL ACCEL. MAX/MIN: :
I . 0000 . 0197 . 0019 . 0197 .0019 .0000 . 0000 .0000 .00002

-. 0013 .0000 .0000 .0000 .0000 -. 0013 .0000 .0000 .00002

I v*...*e*se CAS(4)- SERVICE LEVEL 3:r 4**..*........a I
I I(DHCE MAX. . 000 I
I rfl"lCE MIN. 000 I I
I AXIAI, SWING MAX/HINI I
I NrA a .0000. . 0000 I I
I N/A- .0000. .00001 I
I C.LIIIIAL DISPL MAX/MIN' LOCAL DISPL. MAX/MIN: CLOIYAL ACCEL. MlAX/fIN: I
I . 0000 . 0000 . 0000 . 0000 . 0000 .0000 . 00oo .0000 . 00002
1 0000 . 0000 . 0000 . 0000 . 0000 .0000 . ('000 .0000 .00002

- c
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t1 U I CW L R !-UI1!ILLIIJ

PIPE SUPPORI LOAD COMD. RBP-DISt ANALYSIS P201 z-

PtWEJ( r: HOPE CREEK SNUPBER REDUCTION FILE NUMBERS _
OWNER: PUBLIC SERVICE EL.ECTRIC AND GAS COMPANY CALC. (C-J1) PSEOO5. I0lb m
CLIENT: PUBLIC SERVICE ELECTRIC AND CA9 COMPANY COMP. ADCE N3

I~ 0°
I NODE Hls SUPPORT I OF I (Trans. oniql I _n

j PIPE DIRECTION COSINES: X - -1.0000. Y - .0091. Z - .0000 I N)r-

I SUPT: 20 SNUBBER I I
I TRAM. STIF. - . 2590E+06 I I
: (XI tY) CZ) I I
I DIRECTION COSINES: : I
I . 00 0 . 0000 .0000 I I<
:II II
I * CASII)- SERVICE LEVEL B I***.*....e IO
I FORCE MAX. .000 I I -
I t*ORCE MIN. .000 I I
I AXIAL, SWING MAX/HNIM I 1
I COMP- *006. . 0001 I I C0
I TEN.- .0000W .01213 1 I
I GLODAL DISPL. MAX/IM:N LOCAL DISPL. "AX/MIN: GLOBAL ACCEL. MAX/HIN: I m
I .0000 .0065 .0001 .000 . 0065 -. 0001 .0000 .0000 .00001
I -. 0128 0000 .0000 .0129 -. 0001 .0000 .0000 .0000 .00001
I I _
t *g**- su*-s- CASt2)- SERVICE LEVEL C **#04*4##0N46 1 z
I tORCE MAX. . 000 I I Z
I FORCE HIM. .000 I
I AXIAL. SUING MAX/MINM: I I (
I N/A - .0000. .0000 I I
I N/A - .0000. .0000 I I >II GLOBAL DISPL. MAX/IMN: LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. MAX/MIN: I c
I 0000 . 0000 .0000 0000 .0000 .0000 . 0000 .0000 .00001 (A
I 0000 . 0000 . 0000 . 0000 .0000 , 0000 , 0000 .0000 . 0000!

I ***U**"w*3 CAS(3)- SERVICE LEVEL D *#....w....uw.I Z
t FORCE MAX. 689. 094 1 1
I 'tORCF MIN. -688. 094 1 I
I AXIAL, SWING MAX/MINI I I
I COMP- .0038 .1ll I >

IEN.- .0000. .0239 1 I Zt cLOnAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. MAX/MIM: I C0
I .0111 .0038 .0007 .0111 .0039 .0007 .0(00 .0000 .00002 m

-. o139 .0000 -. 0006 -. 0239 -. 0002 -. 0006 , 0000 .0000 .0000! t
I w.b#***#4** CAS(4)- SERVICE LEVEL 3*11

IFtRCE MAX. .000 I
I rORcE MIN. .000 I
I AXIAL. SWING MAX/IMN: I

; I 3/A * .0000. .0000 I
I N/A . 0000 .0000o

2 ; I GLOBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN: CLOUAL. ACCEL. MAX/MIN: I
a 0000 0000 . 0000 .0000 o 0000 . 0000 . ('000 .0000 . 00001I 0000 .0000 . 0000 .0000 . WO . WOO .0000 .0ooo .00001

I | PTVIC 12:47: 9.22 6/ 7/1988 PAGE 10 I

. . -. . -. --.- -. .A



it I I I 3 It Is It u I It L L It .J

PIPE SUPPORT LOAD COrM. RUP-DISK ANALY'1IS P201

rRrkJEcT' HOPE CREEK SINUBBER RtDIUCTION _ -_ FILE NUMBEnBS
oUtb;R. PUDLIC SERVICE IRIUCIRIC AND GAs COVIPANY CALC. (C-31 I PSE005. 1016
CLIENT- PUBLIC SERVICE LlECTnIC AND OAS COMPANY COMP. ADCE

: I
I NOIDE - HL7 SUPPORT I 0F I (Trans. only) I

PIPE DIRECTION COSINES: X - -1.0000. Y - .0093. Z .0000 I

I S;U;I': 21 RIGID I I
I TRAN.STIF.m .1320E+07 I I
I CX) (WV (Z) I
I DIRECTION COSINES: I
I . 0000 .0000 1.0000 I I
I I I
I f#****----* CASh)- SERVICE LEVEL 8 I*s 4-**-.o .
I ronCE Ax. 148. 664 1 1
I FORCE MIN. . 000 I I
I AXIAL. SWING "OAX/MIN: I .'
I COP- . 0001. .0050 I I
I IEN.- .0000. .0129 1 1
I CLODAL DISPL. MAx/MIN: LOCAL DISPL. MAX/MIN: GLOBA. ACCEL. MAX/MIN: I
I . 0000 . 0050 .0001 .0000 .0050 -. 0001 . 0000 .0000 .00001
I -. 0129 .0000 .0000 .0128 -. 000t .0000 .0000 .0000 .00001
: I
' ;v**ss*s......u CASl2)- SERVICE LEVEL C *I****SEM.b# 1
I FORCE MAX. .000 1
I FORCE MIN. .000 I I
I AXIAL. SUINC MAX/MIN: I
I NWA - .0000. .0000 I I
I NA - .0000. .0000 1 .
I CLOAL DISPL. MAX/fIN: LOCAL DISPL. MAXXMIN: GLOIEAL ACCEL. MAX/fIN: I
I . 00o0 .0000 o oo0o .0000 .00e0 . 0000 .)0O0 .0000 o00001
I 0000 . 0000 0000 0000 .0000 o000 0000 .0000 .00001
I1
I *..Naeus*#.# CASQ3)- SERVICE LEVEL D *V...w.**##Ue.. I
I FORCE MAX. 766. 348 I
I rORCE MlIN -617. 695
I AXIAL. SWINO MAX/XIN: I
: CUMP- .0006. .0114 : I
I lEN.- .0005. .0239 I
I OLnRAL DISPL. MAXWMIN: LOCAL DISPL. MAX/MIN: OLOBAL ACCEL. MAX/MIN: I

0111 .002 . 0006 0111 .0027 .0006 .ooo .0000 .00001
-. 0239 .0000 -. 0005 -. 0239 -. 0002 -. 0005 o .0o0 .0000 .00001

I I
I .*..s*..... CASt4)- SERVICE LEVEL 3*1 I*****4.w.* t
I UORCE fAX. 000 I I
I l:ORCE IN. . 000 I I
I AXIAL. SUING MAX/MIN. I
I N/A a .0000. .0000 1 t
: NWA - .0000. .0000 I I
I CLUOAL OISPL. MAX/MIN: LOCAL DISPL. MAX/MIN: OLOnAL ACCEL. t1AX/XIN: I
I 0000 .0000 o 0000 .0000 .0000 . 0000 . 0000 .0000 . 00001
I 0000 . OOO . 0000 . ooo .0000 .0000 . 0000 .0000 .00001
I I

: EXIJPVIC 12:47: 8.22 bX 7/19BB PAGE II 1
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2 mHJU T ECH E NCGI N eE R S-4

PIPE SUPPORT LOAD COMB. RUP-DISK ANALYt;15 P201 WC
fIk(kJ-ct: K)PE CREEK SNUBBER REDUCTION _ FILE NUMDERS _
uWNR: PUBLIC SERVICE ELECTRIC AND CAS COMPANY CALC. 'C-31 I PSEO05. 1016 00CLIFNT: PUBLIC SERVICE ELECIRIC AND GAS COMPANY COYP. ADCE p Z

I NOOE - 1422 SUPPCRT I OF I (Trans. only) I Ir'

PIPE DIRECTION COSINES: X - .0000. V = 1.0000, Z - . 0000

I 0
: SuPr: 22 SNUBBER I :
: TRAN. STIF. - .87005+05 I I
I (Xl (Y) (Z) I I <I DIRECTION COSINES: I I
: .0000 .0000 1.0000 I

I SsI)- SERVICE LEVEL O **9***N*****U** I zI IORCE MAX. .000I I t
I FORCE nMlN .000
I AXIAL. SWING MAX/MIN: I Iu
: TEN. n .0000. .0002 OZ
I TEN - .0007. .0250 1 I <I CLOBAL OISPL. 11AXXMIN: LOCAL DISPL. MAX/MIM: GLOBAL ACCEL. MAX/MIN: I unI 0000 0002 . O 0000 . 0002 .0o00 .oooo .0000 .oOOO .0000o 5I -. 0250 .0000 -. 0007 .0000 -. 0007 -. 0250 .0000 .0000 .00001 z

I * CAS(2)- SERVICE LEVEL C ****I*O***O 't
: rORCE MAX. .000 1 I -qI FOtCE MIN .000: I >I AXIAL. SUING "tAX/MIN: I *
1NIA w .0000. .0000 t I cI NXA - .0000. .0000 1 I
I GLOBAL DISPL. MAX/MIM: LOCAL DISPL. "AX/MIN: GLOBAL ACCEL. MAX/MIN: I >I 0000 . 0000 . 0000 . 0000 . 0000 .0000 . 0000 .0000 . 00001 Z0000 . 0000 . 0000 . 0000 . 0000 . 0000 . 0000 .0000 .00001 o

I *4*V**#***S*- CAS(31- SERVICE LEVEL D **W##***** I I: FORCE MAX. 342.669 I 
DI FORCE MIN. -342.669 : I

I AXIAL. SWING MAX/IMN: I I
I COMP .0039. .017h 

0 I mI TEN.- .0046. .0424 1 I vnI 'LOEAL DISPL. MAX/MEN: LOCAL DISPL. MAX/InN: GLODAL ACCEL. MAX/MIN: I
I .0174 .0026 .0039 .0026 .0039 .0174 .0000 .0000 .00001
I -. 0424 -. 0023 -. 0046 -. 0023 -. 0046 -. 0424 .0000 .0000 .00001

I ivw.*ww*w*U.5-* CAS(41- SERVICE LEVEL 3*B ***u,.,..*.,.*
I FORCE MAX. .000 I
I IURCE MIN. .000 I
I AXIAL. SWING ItAX/MIN: I I
I NXA w .0000 .0000 1 I

n I N/Ar .0000. .0000 1
- g I G.0oAL DISPL. MAX/MEN: LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. MAX/HIN:
P £ * .0000 .0000 .0000 .0000 .0000 .0000 0000 .0000 .00001

Z000 0000 0000 .0000 .0000 .0000 ooo00 .000o .0....

: SUPTMVIC 12:47: 8.22 6/ 7/1989 PACE 12 1
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PIPE SUPPORT LOAD COtMB. RUP-DISK ANALY1IS P .'0I

HrJPE CREEK SNllnEn REDUC1ION __ FILE NUMIDEJS_
PUBLIC SERVICE ELECTRIC AND GAS COMPANY CALC. *C-3t1) PSE005. 5016
PUBLIC SERVICE ELECTRIC AND GAS COMPANY COMP. ADCE

_ __ - _1 _-. _____wo. ^ _ _ ^ _ w

, ____ .

NUDE * H14 SUPPORT I OF I

PIPE DIRECTION COSINES: X - -1.0000. Y

SUPT: 24 RIGID I
TRAM STIF.- . 341IE407 I

IX) (Y) CZ) I
DIRECTION COSINES:

.00(0 .0000 1.0000 t

CAgtl)- SERVICE LEVEL B
FORCE MAX. .000 I
FORCE HlM -02. 637 t

AXIAL. SWING MAX/7IN: I
NWA = .0000, .0000 I
TEN..n .0000. .0134 1
CLUBAL. DISPL. IAX/MIN: LOCAL DISPL. MAX/MIN:

.0000 . 0000 .0000 .0000 .0000 .0000
-. 0129 -. 0035 -. 0000 .0129 -. 0036 .0000

********1fF4ff** CAS(2)- SERVICE LEVEL C
FORCE MAX. . 000 I
FORCE MIN. .000
AXIAL. SWING MAX/11IN: I

I/A - .0000. .0000 I
N/A - .0000. .0000 1
CLOltAL DISPL. MAX/tNI. LOCAL DISPL. MAX/MIN:

. 0000 . 0000 . 0000 .0000 . 0000 . 0000

.0000 . 0000 . 0000 0000 .0000 . ODOO

CAS(3)- SERVICE LEVEL D
FORCE MAX. 1486. 106 t

FORCE MINI -1561t. 743 2
AXIAL. SWING MAX/MIN: I
Cf'MP- .0004. .0115 I
7EN. - .0004. .0248 t
CLOBAL D1SPL. MAX/MIN: LOCAL DISPL. MAX/MIN:

0151 .0030 .0004 .0111 .0031 .0004
,0240 -. 0065 -. 0004 -. 0240 -. 0069 -. 0004

CASt4)- SERVICE LEVEL 3.5
FtlCE MAX. .000 2
FORCE MIN .000 I
AXIAt. SWING MAX/MIN: I
N/A . .0000. .0000 I
N/A - .0000, .0000 I
(.tODAL DISPL. MAX/1IN: l.OCAL DISPL. IMAX/MIN:

0000 . 0000 . 0000 . 0000 . 0000 . 0000
0000 . 0000 . 0000 .0000 . 0000 . 0000

(Trans. anl)I

.0092, 2 * .0000

t

i
*-*.......*...- t

GLODAL ACCEL. tAX/MIN: I
0000 .0000 .0000!
0000 .0000 .0000O

GLOlAL ACCEL. MAX/NIN: I
.0000 .0000 .00002

0n0oo .0000 .00001

.LOIA. ACCEL. MoAX/MIN: i
.0000 .0000 .00001
0000 . 0000 * 00002

CLOD1AL ACCEL. MAX/MIN: I
. 0000 .0000 .00002
.0000 .0000 .0000 t

t

IFAOE 13 I

m U)

m

mo 11

t'J tn

z
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IIIU I L U II L II * I II L L It .1

* PIPE SUPPOR1 LOAD COMB. RUP-DISK ANALYSIS P201 0

PRIVJECT: HOPE CREEK SNUBPER RFDUCTION , rILE NUMBERS
O3tER: PUBLIC SERVICE GLECTRIC AND GAS COMPANY CALC. IC-31t PSE005. 1016
CLIENT: PUBLIC SERVICE ELECTRIC AND GAS COMPANY COMP. ADCM

IUDE a H1S SUPPORT I OF I

PIPE DIRECTION COSINES: X - -1.0000. Y

SUPT: 23 SNOBBER I
TRAN STIF. - . 4950E+04 I

(X) CY) (ZC Z
DIRECTION COSINES: I
.0000 1.0000 .0000 I

CAS(11- SERVICE LEVEL B
FORCE MAX. .000 I
FORCE "IIN. . 000 I
AXIAL. SWING MAX/MIN: I
N/A - .0000. .0000 :
IEN.- .0045. .0129 1

CLODAL DISPL. MAX/MIN: LOCAL DISPL. MAX/"IN:
. 0000 . 0000 . 0000 . 0000 . 0000 . 0000

- 0129 -. 0045 -. 0000 .0129 -. 0045 .0000

CAS42)- SERVICE LEVEL C
I-ORCE MAX. , 000 I
l ONCE HIN. .000 1
AXIAL, SWING MAX/MIN: I
N/A * .0000. .0000 1
NWA - .0000. .0000 I

LOLBAL DISPL. MAXXMIN: LOCAL DlSPL. MAX/HIN:
.0000 .0000 .0000 .0000 .0000 .0000
0000 . 0000 . 0000 . 0000 .0000 . 0000

CAS1(3)- SERVICE LEVEL D
l ORCE MAX. tb16. 753 t
FORCE HIM -1616. 753 1
AXIAL, StINGt MAX/MIN: I
COMP= .0033. .0111 I
7EN.- .0077. .0239 I

LUBAL, DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN:
.0110 .0033 .0006 .0111 . 0033 .0006
-039 -. 0077 -. 0006 -. 0240 -. 0078 -. 0006

CASI4I- SERVICE LEVEL 3*B
FORCF. MAX. .000 1
FORCE HIN. ,000 I
AXIAl.. SWING MAX/HIN: I
N/A - .0000, . 0000 :
N/A a .0000. .0000 I
GLOBAL DISPL. MAX/HIN: LOCAL DISPL. MAX/MIN:

.0000 . 0000 .0000 .0000 .0000 .0000

.0000 .0000 .0000 .0000 .0000 .0000

(Trans. only)

. 0040. Z - . 0000

I
I

I

I
I
I

.*.**--*e**...* I

GLOBAL ACCEL. MAX/MIN: I
.0000 .0000 .00001
.0(00 .0000 .0000!

GLOBAL ACCEL. MAX/HIN: I
.0000 .0000 .00001
.0000 .0000 .00001

CLOBAL ACCEL. MAX/MIN: I
.0000 .0000 .00001
.0000 .0000 .0000'

GLOBAL ACCEL. MAX/MIN: I
0000 .0000 . 00001
0000 .0000 .00001

PACE 14 I
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It U I C- L m I m 1 I q P. L R AD

PIPE SUPPORT LOAD COMB. RUP-DISKt ANALYS;IS P201 0

PnJWECT: HOPE CREEK SNUBDER REDUCTION FILE NUMDERS
UWNER: PUBLIC SERVICE ELECTRIC AND GAS COMPANY CALC. (C-1t) PSEOO. 1016
CLIENT: PUBLIC SERVICE ELECTRIC AND OAS COMPANY COMP. ADCE

NDDE - H13 SUPPORT I OF I

PIPE DIRECTION COSINES: X - -1.0000. Y -

SUPT: 25 RIGID I
TRAN. STIF.- . 480OE+0& I

CXI tY) qZ) I
DIRECTION COSINES: I

.0000 1. 0000 .0000 I

CAS(1)- SERVICE LEVEL B
FORCE MAX. .000 I
FORCE MIN. -6091.771 1
AXIAL. SWING MAX/MIN t
t/A - .0000. .0000 I
1EN.* .0127. .0130 1
GLODAL DISPL. MAXIMIN: LOCAL DISPL. PIAX/MIN:

0000 . 000 .0000 .0000 . 0000 . 0000
0130 -. 0127 -. 0002 .0128 -. 0128 .0002

CAS(21- SERVICE LEVEL C
rVRCE MAX. . 000 I
rORCE MIN. .000 I
AXIAL. SWINQ MAX"MEN: I
NWA n .0000. .0000 I
NWA - .0000. .0000 1
CLo1tAL DISPL. MAXIlIN: LOCAL DISPL. MAX/MIN:

0000 * 0000 . 0000 . 0000 . 0000 . 0000
0000 . 0000 . 0000 0000 .0000 .0000

CAS(3)- SERVICE LEVEL 0
FORCE VMAX. 3830. 946 I
FORCE "IN. -9912. 617 1
AXIAL. SWING MAX/MIN: I
cotiP.. .00o0. .0113 1
TEN.- .0207. .0241 t
CLODAL DISPL. "AX/MIN: LOCAL DISPL. MAX/MIN:

.0109 .0090 .0029 .0110 .0081 .0029
0239 -. 0207 -. 0031 -. 0240 -. 0209 - 0031

CASf4)- SERVICE LEVEL 369
FORCE MAX. . 000
rORCE MIN. .000 I
AXIAL, SUINCG MAX/MIN, I
N/A - 0000. . 0000 I
N/A Do . 0000. .0000 I
CLODAL DISPL. tMAX/M IN: LOCAL DIFPL. "AX/MltN:

0ODO . 0000 0000 .0000 .0000 .0000
0000 . 0000 . 0000 .0000 .0000 .0000

(Trans. othl )

.0091. Z a .0000

I
I
I
I
I
I
I
I
I
I
I
I
I
I

GLOBAL ACCEL. MAX/MIN: I
.0000 .0000 .00001
.00oo .0000 .00001

GLOBJAL ACCEL. MIAX/MIIN:
. 0000 .0000 .00002
.0000 .0000 .00001

GLOIJAL ACCEL. PAX/MIN: I
.0000 .0000 .00002
.0000 .0000 .00001

GLOBAL ACCEL. MAX/MIN: I
.0000 .0000 .00001
.0000 .0000 .00002

PACE 15 I
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N U f s c H E N C I N E £ R S

0 PIPE SUPPORT LOAD COMB. RUP-DISK ANALYSilS P201 0

P21('JFCT: HOPE CREEK SrNURPFR RFDUCTION __ FILE JUBERS --
rOrtErn. PUBLIC SERVICr El CCTRIC AND GAS COPP.ANY CALC. (C-31) PSED00. 1016
CLtEN1- PUDLIC SERVICE EIECIRIC AND CAB COMPANY COMP. ADCE

NUDE - HI] SUpPOrT I OF (Trans. only) I
r I
I PIPE DIRECTION COS1NES: X - .0000, Y - -1.0000 z .0000 I
I I
I SUPT: 26 RIGID I
I TRAN. STIF. - . 1750E+07 I 1
I (X) tY) (Z) i t
I DIRECTION COSINEB: I I
I -. 7844 .0000 -. 6202 1 1
I I I

t CAStI)- SERVICE LEVEL B ##a*.**-w*oe*** I
I rORCE MAX. 199. 0o6 I
I FORCE MIN. . 000 I I
I AXIAL. SWINGO MAXIN: I I
I TEN.- .0005. . 0006 I I
COaP- .0006. .0247 1
CLO8AL DISPL. "AX/MIN:

. 000o . 0000 . 0009
-. 0008 -. 0247 . 0000

LOCAL DISPL. MAX/KIN:
.0000 . 000o .0000
.0247 .0000 .000o

CAS(2)- SERVICE LEVEL C
FORCE MAX. .000 I
FORCE MIN. .000 I
AXIAL. SWINO MAX/IIN: I
N/A - .0000. .0000 I
N/A = .0000, . 0000 I
CLOBAL DISPL. MIAX/MIN: LOCAL DISPL. MAX/MIN:

. 0000 . 0o0o . 0000 . 0000 . 0000 . 0000

.0000 . 0000.0000 . 0000 .0000 . 0000

CAS13I- SERVICE LEVEL O
:ORCE MAX. 4752. 394 1

FORCE MIN. -4553. 306 1
AXIAL. SUINO MAX/MIN: I
TEN - .0043. . 0O6l 1
COKP= .0044. .0408 :
CLOBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/KIN:

.0042 .0160 .0016 .0160 .001 .0042
-.0005 -. 0400 -, 0009 -. 0408 -. 0008 -. 0050

GLODAL ACCEL. MAX/MIN: I
.0000 .0000 .0000O
. 0000 .0000 .00001

OLOUAL ACCEL. mX/!N: I
.0000 .0000 .00001
.0000 .0000 .00002

**.,****#....**- I

GLODAL. ACCEL. ?iAx/M1N: i
.0000 .0000 .00002
. 0000 .0000 . 0000

F

ol I

: *.,4.,6V*,$#@M*- CAS(41- SERVICE LEVEL 3SD *WOOWE***--. 2
I FORCE MAX. . 000 I
I PORCE KIN. . 000 I I
I AXIAL. SWING MAX/KIN: I I
I NXA - .0000. .0000 :
I N/A - .0000, .0000 I
I VtOBAL DISPL. MAX/KIN: LOCAL DISPL. MAX/MIN: GLOUAL ACCEL. MAX/KIN: I

00° . 0000 . 0000 . 0000 . 0000 . 0000 . 0000 .0000 .0000:
I 0000 . 0000 .0000 .0000 .0000 . 0000 . 0000 .0000 . 00002

I t
1 SUPT2*IC 12: 47: 8. 22 6/ 7X1988 PAGE 16 I
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.'J u I L I if L N a I N if[ It

* PIPE SUPPORT LOAD COMB RUP-DISK ANALYR13 P201 3

PRJnECT: HOPE CREEK SNUBDER REDUCTION __, FILE NUMBERS
tlUNER: PUALIC SERVICE E.ECTRIC AND GAS COMiPANY CALC. (C-311) PSEOOS. 1O01
Cl.IENT: PUDLIC SERVICE ELECTRIC AND CAS COMPANY CDMP. ADCE

0

N1DE - H12 SUPPORT I OF I

PIPE DIRECTION COSINES: X w .0000, Y - -1.

SUPT: 27 RIGID I
TRAN. STIF.- . 306&E+07 I

(X) (YI (Z) I
DIRECTION COSINES: 9
.4524 .0000 -. 8918 1

CAS(19- SERVICE LEVEL D
FORCE MAX. .000 I
rORCE MIN. -190. 331 1
AXIAL. SUINHO AX/NIH: I
TEN.- .0001. .0025 1
tEN.- .0000. . 0248 1

QtOUAL DISPL. MAX/MIN: LOCAL DISPL. "AX/MIN:
. 0022 . 0000 . 0012 . 0000 .0012 -. 0022
. 0000 -. 0249 .0000 . 0248 .0000 .0000

CAS(2)- SERVICE LEVEL C
FORCE MAX. .000 I
FORCE "I". . 000 I
AXIAL. SUING MAX/nIN: I
N/A v .0000. .0000 I
N/A " .0000. .0000 1
GLOBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN:

0000. 0000 . 0000 .0000 . 0000 . 0000
0000 U 0000 . 0000 . 0000 . 0000 . 0000

CASt3)- SERVICE LEVEL 0
FORCE MAX. 2970. 405 1
FIORCE MIN. -3150. 015 1
AXIAL. SWING MAX/KIN: I
COIMP- .0005, .0169 1
TFNf - .0006. .0410 1
GLOUAL DISPL. "AX/MIN: LOCAL DISPL. MAX/NIN:

.0048 .0161 .0019 .0161 .0019 .004a
0026 -. 0409 -. 0007 -. 0409 -. 0007 -. 0026

CAS14)- SERVICE LEVEL 319
IFORCE MAX. . 000 1
tOtCEl IN .000 1
AXIAL, SUINO MAX/MIN: I
N/A - .0000. .0000 1
N/A - .0000. .0000 I
CLOBAL DISPL. MAX/MINI LOCAL DISPL. MAX/MINI

0000 .0000 .0000 .0000 .0000 .0000
0000 . 0000 .0000 . 0000 .0000 .0000

SUPTMVIC 12:47: 9.22 h/ 7/1998

(Trans. only1 I

0000- 2 w .0000 I

**-*Of******** 9

OLOBAL ACCEL. MAX/MIN: I
.0000 .0000 .00001
.0000 .0000 .00001

OH***4i**f***W 9

OLOBAL ACCEL. MAX/MIN: I
0000 .0000 .0W001

.0000 .0000 .0000O

**O**f*W*W****- 9

GLOBAL ACCEL. MAX/MIN: I
.0000 .0000 .0000O

(000 .0000 .00001

*U*66**4***** I

GLODIAL ACCEL. MAX/MIN: I
.0000 .0000 .00001
.0(100 .0000 .0000O

oH 0

-Ti

C)0

C)

-9

0

z
0

Ll)

g Ic
p

PACE 17 1
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FJ U I h L L NU I N L L N c

PIPE SURPORT LOAD COYB. RUP-DISK ANALY!;IS P!OI * *

PROJECT: HOPE CREEK SNUBOE REDUCTION __ , FILE VHDERS_
OWNER: PUBLIC SERVICE ELECTRIC AND CAS COMPANY CALC. %C-31I PSE009. 1016 rP1
CLIENT: PUBLIC SERVICE ELECIRIC AND OAS COMPANY COMP. ADCE (./)

* 0 0
I NoDE - H140 SUPPORT I OF I (Trans. only) I V)

I PIPE DIRECTION COSINES: X - .0000. Y - -1.0000. 7 * .0000 1 r

I SUPT: 28 SNUBBER I I
I TRAN. STIF.- . OOOOE+00 I 0
: IX) (Y) 4Z) I '
I DIRECTION COSINES: I
I 1. 0000 . 0000 .0000 I <
I I * r
t *PswsIa**e*uH CASh)I- SERVICE LEVEL C *IU9OW*** -
I FORCE MAX. . 0oo I I 1
I FORCE hItN , 000 I I <
3 AXIAL. SWIING "AXXMIN: I Z C
I COHP.. .0157o .0039 1 I
: TEN. - .0000. .0250 1 ;
I GLO.AL DISPL. MAXJIMIN: LOCAL DISPL. MAX/XIN: GLOBAL ACCEL. HAX/HIN: I P1
: . 0157 .0000 ,0039 .0000 .0039 -. 0157 .0000 .0000 .00001 <
I. 0000 -. 0250 0000 . 0250 . 0000 . 0000 . 0000 .0000 .00001 L)
tI_

I CAS(2)- SERVICE LEVEL C *#dO***#**VW* z
I FORCE MAX. . 000 1
I FORCE MIN. . 000 1 I
I AXIAL, SUING MAX/XIN: I I U)
I N/A - .0000. . 0000 2 I
I N/A - .0000 .0000 I -I
I CLOIBAL DISPL. MAX/XIN: LOCAL DISPL. MAX/"lN: GLOBAL ACCEL. K(X/HIN: I C
2 . 0000 . 0000 , 0000 . 0000 . 0000 . 0000 . 0000 , 0000 .00002 21)
I 0000 0000 0000 .0000 .0000 .0000 0000 .0000 .00002 >
I I z
I **4i*6UOU*N* CAS(3)- SERVICE LEVEL D *****w4*e** I
I FORCE "AX. 000 I I
I FORCE MIN. ,000t I I)
: AXIAL. SWING HAXHIN:: I I
: CCIP- .0220, .0199 I I
I TEN.- .0063. .0420 1 1 Z
I GLODML DISPL. MAX/XIN: LOCAL DISPL. MAX/lIN: GLOBAL ACCEL. IiAX/MIN: I P1
2 .0220 .0163 . 0114 .0163 .0114 .0220 .0000 .0000 .00001 V)
2 .0063 -. 0413 -. 0074 -. 0413 -. 0074 -. 0063 .0000 .0000 .00001
2 I
I P*w****aa* CAS(4)- SERVICE LEVEL 3*1 .#E,*u*aXa. I
I FORCE MAX. .000 1 I
I FORCE nIN. .000 2
I AXIAL. SUING MAX/MIN: I 1
I NWA - .0000, .0000 1 1
I W/A - .0000. . 0000 I t
I CLOBAL DISPL. MAX/MIN: LOCAL DISPL. "AX/MTN: GLOBAL ACCEL. MAX/HtN: I
I 0000 . 0000 . 0000 . 0000 . 0000 . 0000 . 0000 . 0000 . 0001
I 0000 . 0000 . 0000 .0000 .0000 .0000 . 0000 .0000 .0000:

:c I

I SUPTMVIC 12:47: 9.22 6/ 7/1990 PAGE 1J I
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N V T E C H E N4CI N E E R S

PIPE SUPPORT LOAD COMB. RUP-DISK ANALY11IS P201

I R(JECT: HOPE CREEK SNUBBER REDUCTION _ -_ FILE NJHDERS _
OUWNE!R: PUBLIC SERVICE FlECIRIC AND CAS COMPANY CALC. IC-31) PSE003. 1016
CLIENT PUBLIC SERVICE El.ECTRIC AND CAS COMPANY COMP. ADCE

I NODE - 149 SUPPORT I OF I (Trans. nn1V) I

I P 1PE DIRECTION COSINES: X - .0000 Y - -1. 0000. z . 0000

: SVPT: 29 SNUBBER I I

: TRAN. STIF.- . 000LE400 I
: (XI CY) (2) I 1
: DIRECTION COSINES: I I
I .2001 .0000 -. 9600 2

I **#*44**** CAStl)- SERVICE LEVEL U .. sssw4S*u*uu.. I
I FORCE MAX. .000 I
I FORCE MIN. .000 I
I AXIAL, SUING MAX/KIN: I
: ComP- .0007. .0177 1 1
t IEN - .0000. .0250 I
: CLOBAL DISPL. MAX/KIN: LOCAL DISPL. MAX/"IN: GLOBAL ACCEL. MAX/MIN: I
I .0172 .0000 .0043 .0000 .0043 -. 0172 .0000 .0000 .00001
I 0000 -. 0250 . 0000 . 0250 . 0000 . 0000 .000 . 0000 . 00002

I Is#us&a*.*#** CAS(2)- SERVICE LEVEL C I*4**9IOU* 2
I IORCE MAX. . 000 I I

IIORC.E MIN. .000 I I
I AXIAL. SWING MAX/MIN: I 2
I N/A - .0000. .0000 1 I
I NA . 0000. .0000 I I
I CLUOAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. MAX/KIN: I
I . 0000 . 0000 0000 .0000 .0000 .0000 . 0000 .0000 .000
I . 0000 . 0000 . 000c . 0000 .0000 . 0000 0000 * °0000 .00002
I I
I 9s*s* *.* .* CAS(3)- SERVICE LEVEL D -*#.*..s-a*.w 2
I FORCE MAX. .000 t 2
I F'ORCE MIN. . 000 I 1
I AXIAL. SUING MAX/IIN: I *
2 TEN. - .0054. .0309 2
: tOrlP- .0061. .0422 2 2
I GLOBAL: DISPL. MAXJlIN: LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. MAX/XIN: I

0236 . 0163 .0126 .0163 .0126 .0236 .0000 .0000 .00001
I -. 0064 -. 0414 -. 003 -. 0414 -. 0053 -. 0064 .0000 .0000 .00001
I I
I * ****#dw CAS(4)- SERVICE LEVEL 3*B seeo...ee....e. 2
: IORCE MAX. .000 1 I
I rORCE mItt .000 : 2
I AXIAL. SWING MAX/KIN: 2 2

:NA = .0000. .0000 2
I N/A a .0000, .0000 I
I CLOIIAL DI1PL. MAX/KIN: LOCAL DISPL. MAX/KIN: GLOBAL ACCEL. MAX/KIN: I
I 0000 . 0000 . 0000 . 0000 . 0000 .0000 . 0000 .0000 . 0000
I . 0000 . 0000 . 0000 .0000 .0000 .0000 .0000 .0000 . 00002

I 1

I SVPTMV.IC IZ: 47: 8.22 6/ 7/1988 PAGE 19 1
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NUT hIN? A S _ u C

PIPE SUPPORT LOAD COMB. RUP-DISK ANALYSIS P201 W ;a

PRWECT: MOPE CREEK SNUBBER REDUCTION FILE NUIMERS P ;
OWNER: PUBLIC SERVICE ELECTRIC AND GAS COnPANY CALC. (C-31) PSE0s. 1016 L)
CLIENT- PUBLIC SERVICE ELECTRIC AND GAS COMPANY CONP. ADCE O X

--.___ ___ ___ ___ __-__-___ -__ -- __- _____- _--4 00o
I :

NODE - 9511EL SUPPORT I OF 2 (Trans. only) I t

I PIPE DIRECTION COSINES: X - .0000. Y - -. 0 2. Z - -. 9999 1 rl

I SUPT: 30 RIGID I SUPT: 31 RIGID I SUPT: 32 RIGID I -

I TRAM STIF. - . 3100E+03 I TRAN. STIF.. . 1825E+04 I TRAN. STIF.- . 102SE404 I 0
: (Y) CZ) I X) CY) CZ) I (X) (CY (Z) I

: DIRECTION COSINES: I DIRECTION COSINES: I DIRECTION COSINES: I <
I .0000 . 0000 -1. 0000 I . 0000 1. 0000 .0000 I 1.0000 .0000 .0000 I P1l

I *.*w .... **.*---...... CASII)- SERVICE LEVEL a . s*a*.4..e I '
I FORCE MAX. .033 I FORCE MAX. . 000 I FORCE MAX. 31. 162: <
I FORCE HN. .000 t FORCE NIN. -15. 509 I FORCE MIN. o 000 1
I AXIAL. SWINO MAX/"IN: I AXIAL. SWING MAX/HIN: I AXIAL. SWING MAX/MIN: I
I TEN.- .0000. .0171 1 TEN." .0000. 0171 1 N/A " .0171. .0000 I

COMP- .0001. .0085 I TEN.* . oo. .0001 I TEN - .0000. .0095 I X
I GLOBAL DISPL. NAX/IMN: LOCAL DISPL. t AX/NIN: CLOBAL ACCEL. MAX/NIN: I rri
I . 0171 . 0000 .0000 . 0000 .0000 .0171 .0000 .0000 .00001 _
I .0000 -. 0085 -. 0001 .0002 -. 0095 .0000 .0000 .0000 .00001 V)
: I 0
I CAS(2)- SERVICE LEVEL C **e"**e*** I Z
I FORCE MAX. .000 I FORCE MAX. .000 I FORCE I'AX. .000 I
I FORCE MIN. o000 IFORCE MIN. .000 I FORCE mN. .000 I * t)
I AXIAL. SUING MAX/IH: I AXIAL. SUING MAX/NIN: I AXIAL. SWING MAX/MIN: I
I NXA * .0000. .0000 S NHA - .0000. .0000 I N/A a .0000. .0000 I >
I NWA - .0000. .0000 I NXA - . 0000 .0000 I N/A - .00000 .0000 I c
I GLOBAL DISPL. MAX/MIW. LOCAL DISPL. "AX/NIN: GLOBAL ACCEL. MAX/MIN: I

,0000 . 0000 , 0000 . 0000 .0000 , 0000 . 0000 .0000 .00001
I . 0000 .0000 , 0000 .0000 . 0000 0000 0000 .0000 .00001 >
: I Z
I *-***t4**- CAS13)- SERVICE LEVEL D *O**N**4*o* I 0
I FORCE "AX. 2. 693 1ropcE MAX. 87. 032 I FORCE MAX. 36.402 1
: FORCE NIN -2. 661 IFORCE NIN. -102. 540 1 FORCE NIN. -5.320 1 I
I AXIAL. SUING NAX/1IN:I AXIAL. SUING MAX/MIN: I AXIAL. SUING MAX/INI: p
I TEN." .0097. .0517: COHP- . 0477. . 021E I COmP- . 0200. . 0485 1 z
I COMPw .0008. .0563 I TEN. - .0562. . 0093 1 TEN.- .0029. .0569 1 0
: (LUBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN: OLOUAL ACCEL. MAX/XHI: I rPI
I . 0200 . 0477 . 0097 . 0092 . 0470 . 0200 . 0000 .0000 .0000t 1

-. 0029 -. 0562 -. 0009 -. 0094 -. 0563 -. 0029 . 0000 .0000 . 00001
I I
1 CASW4)- SERVICE LEVEL 3.5 *.a***#w**s1 I
: FORCE MAX. .000 I FORCE MAX. .000 I FORCr MAX. .000 1
I FORCE M1N .000 I FORCE MIN. ,000 I FORCE MIN. .000 I
I : AXIAL. SUING MAX/nIN: I AXIAL. SWING MAX/MIN: I AXIAL. 5UING MAX/INH: I
I NXA - .0000- .0000 :WA - .0000. .0000 I NA .0000. .0000 I
I N/A - .0000. .0000 I N/A - .00O, 0000 I H/A m .0000. .0000
> I CLODAL DISPL. MAX/IMN: LOCAL DISPL. MAX/HlN: GLOIAL ACCEL. MAX/MIN: I
) 0000 . 0000 . 0000 .0000 . 0000 . 0000 . 0000 .0000 . 00001
: 0000 . 0000 . 0000 .0000 .0000 .0000 . 0000 . 0000 .00001

I StPTSIC 12:47: 8.22 6/ 7/1968 PACE 20 1
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. 8 I * U I l *I U II U I IS U I, 52

PIPE SO(PORT LOAD COMB RBP-DISK ANALYSIS P201

l r(IJECT: HOPE CREFK SNUBDER REDUCTION _ ., FILE NUIMIERS
IWINER PUDLIC SERVICE ELECTRIC AND CAS COMPANY CALC. (C-:31) PSEOO5. 1016
C1.IFN1: PUBLIC SERVICE ELECIRIC AND GAS COMPANY COMP. A.DCE

I tNDE - 951EL SUPPORT 2 OF 2 (Rotation only) I

I PIPE DIRECTION COSINE9: X - .0000. Y a -. 0 0!, 2 w -. 9m9 1
I :
: SUPI: 33 RIGID I SUPT: 34 RIGID I SUPT: 35 RIGID I
I ROT. STIF. 6 .670E*03 I ROT. STIF. = . 6&70E+05 I ROT. YTtF. - . 6670E+40 I

(X) IY) IZ) I (X) CY) (2) I IX) Cv) (C) I
I DIRECTION COSINES: I DIRECTION C09INES: I DIRECTION COSINES: I
: .0000 .0000 -1.0000 I . 0000 1. 0000 .0000 I 1.0000 .0000 .0000 1

I *qIEI~b-***p- CAStl)- SERVICE LEVEL B *85** 4***' I

I tOtT. MAx. .000 MOMT. MAX. 6.021 I MOMT. MAX. 9.3V2 1
I tOMT. MIN. -7. 555 2IMOttT. MI1N. . 000 I tMOT. MIN. .000 I
I I I I
I I I
I GLOBAL DISPL. MAXl/N: LOCAL DISPL. MAX/IN: CLODAL ACCEL. MAX/MIN: I

. 0171 . 0000 .0000 .000 .0000 .0171 .0000 .0000 .00001
I 0000 -. 000 -. 000 . 0002 -. 0095 . 0000 . 0000 .0000 . 0000:

I * **84##** CAS(2)- SERVICE LEVEL C I** e -*--- I
: I I I

:1T(11. MAX. . 000 1 MOMT. MAX. . 000 I 20MT. MAX. .000 I
I M1nT. MIN . 000 I MOnT. INI. .oo0 S MOnT. MN. .000 I
I I I I
2 : I . I
I GLOBAL D1SPL. MAX/MIN: LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. MAX/fMt: I
I . 0000 .0000 . 0000 .0000 . 0000 .0000 0000 .0000 .00001
I 0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000O
: I
I "-*.*....*o.O.e CASC3)- SERVICE LEVEL D **-****oEb --- I
I I I l
I MOMT. MAX. 37.010 I MOMT. MAX. 7.997 I HDItI MAX. 31.277 :
: nOM1. HNi. -44. 565 I MOMT. MIN. -t. t76 I MOttT. "I". -21. 995 1

Z3 m-tstO qn

I~m
c Z

0 n

N) r-

T1

0

m

CA

-ri

z

C)

CA

zC-

z

D

z
C)
m
W

I
I t

p 0

0

CLOIAL DISPL. MAX/MIN: LOCAL DI1PL. MAX/MIN:
0200 . 0477 0007 . 0092 0478 . 0200
0029 - 0562 -. 0009 -. 0094 -. 0563 -. 0029

CAS(4)- SERVICE LEVEL 309
1 2

1OMT. MAX. O 00 I MOMT. MAX. . 000 I
tMOlT. MIN. .000 I NONT. "IN. .000 I

t t

GlCt1RAL DISPL.. MAX/fnN: LOCAL DISPL. "AX/INI
0000 . 0000 . 0000 . 0000 . 0000 . 0000
0000 . 0000 . 0000 . 0000 . 0000 . 0000

GLOBAL ACCEL. MAX/MIN: I
.0000 .0000 .00002
.0000 .0000 . OOO

*F**a*e**~*.* I

MOMT. MAX. .000 I
MONT. MIN. .000 I

GLOBAL ACCEL. MAX/NIN: I
.0000 .0000 .00001

0000 .0000 .00001

PACE 21 2
I

SUPTIPIC 12: 47: 8.22 6/ 7/1999
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n u I h LIi u1 lINPERE .

* PIPE SUPPORT LOAD COMB. RtJP-DISK ANALYS;IS P201 2

PROJECI: HOPE CREEK SMNUlER REDUCTION __- FILE NUMBERS _
OWNER PUBLIC SERVICE ELEC1HIC AND OAS COMPANY CALC (C-311 PSEO5. 1016
CLtFNT: PUBLIC SERVICE ELECTRIC AND OAS COMPANY COMP. ADCE

I
I
II
I
I
I
I
I
I

t4DE - Ha SUPPOT I OF I ITrans. onlyj)

PIPE DIRECTION COSItES: X - .0000. V - -. 0100, Z f -. 99

SUPT- 36 fttO I pRStIIIGL " &R t6.c
TRAN. STIF. .1200E04 I J

(X) IY) tZ I t0cT L.5Ao -oO j-
DIRECTION COSINES: I
.0000 1. 0000 .0000 I

CASRt)- SERVICE LEVEL n
FORCE "AX. .000 I
FnRCE HIN. * -3. 493 1
AXIAL. SWING MAXXIN:H:
TEN.- .0000. .0123 1
TEN .0029. .0002 I
CtODAL DISPL. tIAX/IlN: LOCAL DISPL. MAX/MIN: OLODIAL ACCEL. MAX/HIN:

Ot23 . 0000 0000 .0000 .0000 .0123 0000 .0000 .0004
. 0000 -. 0029 -. 0002 . 0002 -. 0029 . 0000 . 0000 .0000 . 0001

E*bse*W4euu4a*. CAS(2J- SERVICE LEVEL C * *eab***
roncr MAX. .000 t
FORlCE tMN. .000 I
AXIAL. SWING MAX/i"IN:I
N/A - .0000. .0000 t

N/A a .0000. .0000 I
QLOUAL DISPL. "AX/HIN: LOCAL DISPL. MAX/KlN: OLOIIAL ACCEL. "AX/MIN:

. 0000 . 0000 . 00000 0000 . 0000 .0000 . 0000 . 0000 .0004
.0000 0000 . 0000 .0000 .0000 .0000 , 0000 .0000 . 0001

CAS13)- SERVICE LEVEL D
FORCE "AX. 76. 7S9 1
ruRCE KIN. -80. 252 I
AXIAL. SWING 1AX/MIN: I
COMP- .0640. .0162 1
TEN. - .0669. .0069 1
CLODAL DISPL. IAX/KIN: LOCAL DISPL. MAX/hIN: CLOJAL ACCEL. KIAX/MtIN:

0139 . Ob40 . 0086 .0092 . 0640 . 013E . 0000 .0000 .0001
-. 0015 -. 0669 -. 0087 -. 0094 -. 0670 -. 0015 .0000 . 000O . 000!

CAS(4)- SERVICE LEVEL 3*0
FORCE MAX. 000 I
FORCE MIN. .000 I
AXIAL.. SWING MAX/MIN: I
N/A a .0000. .0000 I
Ml/A - . 0000. .0000 I
GLOBAL DISPL. MAX/MIN: LOCAL D15PL. MAX/MIN: GLODAL ACCEL. MAX/KINN:

. 0000 . 0000 , 0000 . 0000 .0000 .0000 . oOO , 0000 . 0004
0000 . 0000 . 00O . 0000 . 0000 .0000 . 0000 .0000 .000!

DI

II

II

II

II

II

II

IDI

-oc

- In

0

m

P1O

0

z
(An
-I

-I

z

0

z
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9.. I
i 11
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hI U 1 E

PIPE SUPPORT LOAD COMO. RUP-DISK ANALYSIS P201

PPIVECT: HOPE CREEK SNJDDIFR REDUCTION ___ FILE NUMiBERS
OWNER: PUBLIC SERVICE ELECTRIC AND OAS COMPANY CALC. tC-311 PSEOOS. 1016
CLIENT: PUBLIC SERVICE FLECIRIC AND CAS COMPANY COMP. ADCE

l NODE - H7 S"JPORT I OF I t(Wns. only) I
: 2

PIPE DIRECTION COSINES: X - .0000 Y - .0143. Z ' -. 9999 1
I 1
: SUPT: 37 SNUBBER I I
I TRAN STIF. O.OODCEO0 I
I (X) V CZ) 2
I DIRECTION COSINES: I
: 1. 0000 .0000 .0000 I I

I *4WMV*0***@O* CASh1)- SERVICE LEVEL B *##..w***O.E I
I FORCE MAX, .000 I I
I FORCE IN. .o000 I
: AXIAL. SWIN0 MAX/NIN: I I
I NWA a . 0102. .0000 I I
I TEN.- .0000. .0027 1 1
l GLODAL DISPL. MAX/"IN: LOCAL DISPL. MAX/INI: OLOtlAL ACCEL. tiAX/ISN::
t 0102 , 0000 D000 . 0000 . 0000 . 0102 . 0000 . 0000 .00001
I 0000 -. 0027 -. 0002 . 0001 -. 0027 . 0000 . 0000 .0000 . 00001

: *V.*.,##*.*,r*+ CA9(25- SERVICE LEVEL C *. .***.* 2
: FORCE "AX. . 000 I
I FORCE fIN. . 000: I
I AXIAL. SUING MAXNIMN: I I
INAA w . 0000. .0000 I I
I N/A - .0000. .0000 I .
I CLOBAL DISPL. MAX/MIN' LOCAL DISPL. MAX/1IN: CLOVAL ACCEL. DIX/MtN: I
I . 0000 00W . 00000 .0000 . 0000 . 0000 . 0000 . 0000 .00001

I 0000 .0000 . 0000 . 0O00 .0000 . 0000 . 0000 .0000 .00002
I I
I .... v..a***.*. CAgs2)- SERVICE LEVEL D I I
I FORCE MAX. . 000 I 2
2 IORCE NIN. .000 I 2
2 AXIAL. SWINH "AX/MIN: I I
2 COIP .0127. .0725 1
I TEN.- .0024. .0752 1
2 CLo(nAL DISPL. MAXNIlN: LOCAL DISPL. MAX/MIN: CLOUAL ACCEL. MAX/MIN: I
I . 0127 . 0720 .0005 .0095 .0721 .0127 . 0000 .0000 .00001
I --. 0024 -. 0747 -. 0086 -. 0097 -. 074B -. 0024 .0000 .0000 .00001

I **.*...#4*.... CAS(4)- SERVICE LEVEL 3*B *5.##******* I
2 roRcE MAX. .000 I
: FORCE MIN. .000 I
I AXIAL. SWINO MAXMIN: 2 I
I N/A - .0000. .0000 I l
I N/A - .0000. .0000 I l
I GLOBAL DISPL. MAX/MlH: LOCAL DISPL. MAX/MIN: GLO.AL ACCEL. MAX/fIN: s
2 . 0000 . 0000 . 0000 .0000 . 0000 . 0000 . 0000 .0000 . 00002
t .000 . 0000 . 0000 . 0000 .0000 . ooo . 0000 .0000 .00002
I t

e- -

m
rn

0;0
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N U T E C H E N C I N E E R D VI

PIPE SUPPORT LOAD CoMB. RUP-DISA ANALYSIS P201 *u

PRIVECT: HoPE CREEK SNUB UFR RFIJUCTION _ FILE NUMDERS _--
OWNwER: PUDLIC SERVICE tLECTRIC AND CAS cOMPANY CALC. C-3 ) P5E009. oI O
CLIENT. PUBLIC SERVICE ELECTRIC AND GAS COMPANY COMP. ADCE °

t : ' V
t NODE 2 t46 SUPPORT I OW I tTCCans. onlyl t
IS~ats ny tI to
I PIPE DIRECTION COSINES: X - .0000. Y - -.0122. Z -. 9999 I

S SVPT: 38 RIGID i .
t TRAN. STIF. - . 1402E#07 I 1
I (XI CY) (Z) I
I DIRECTION COSINES: I <

t. oooo .oo 0000 0J. OoO t
t I t i
t I#....*..."u CAShl)- SERVICE LEVEL 8 t**t-***a.4,* t <
t rORCE "AX. .000 I t
I FORCE IN. -156. 044 t
I AXIAL. SWING Mt1AX/ItN I I
I TEN.- .0000. .00213 t
t tEN.- .0001. .0039 1 2
t V-1.ODAL DISPL. "AX/MIN: LOCAL DISPL. MAXIMIN: GLOMAL ACCEL. MiAX/IN: I <

: 002! . 0000 . 00 .0000 .0000 . 0025 . 0000 .0000 .O0001
: 0000 -. 0039 -. 0001 . 0002 -. 0039 . 0000 . 0000 .0000 .00001 O

E**S*-WEWOIO** CASt2t- SERVICE LEVEL. C .-- ***..*.* I
FORCE MAX. . 000 I L/)

: lORCE "IN. .000 I ' D
AXIAL, SWING MAX/MIN: I t

I N/A a . 0000. .0000 I C
t "/A - .0000. .0000 I
I GLORAL DISPL tAX/IN.N LOCAL DISPL. MAX/MIN: OLOt1AL ACCEL. tX/tIN:. I

0000 . 0000 . 0000 . 0000 . 0000 . 0000 . 0000 .0000 .0O001 z
I . 0000 . 0000 . 0000 . 0000 .0000 .0000 0000 .0000 .0000: >

t .w ..*...#u..** CAA(3)- SEtlVICE LEVEL D .*u.....##.W*t- t C
: rORCE MAX. 9467. 834 I t I
t FORCE I"N. -9623.078 ti I X
I AXIAL. SWING MAX/tIN: I I Z
It(.MP= .0063. . 032t 1 1 C)
I TENC. . O69. .0360 t t r1
I CLOBAL DISPL. MAX/MIN: LOCAL DISPL. tIAXIMN: CLOttAL ACCEL. MAX/fIN: IA
I . 0099 .03I3 .0068 .0071 .0314 . 0099 .0000 .0000 .00001
I *. 0073 -. 0353 -. 0069 -. 0073 -. 0354 -. 0073 . 0000 .0000 .0000:
: t
: K**Vet#*** O6*u.' CAS(4)- MSERVICE LEVEL 340 .*.4*.**... I
I FtmC9 MAX. .000 t
: 1-DOlCE MIN . 000
: AXIAL. SWINO MAX/MIN:
I I NXA ' .0000. .0000 I
_ NxA .0000. .0000 I
1. CLODAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN- OLODAL ACCEL. MAX/MIN:

SI . 0000 0000 .0000 .0000 .0000 . 0000 . O(OO .0000 .00001
0 I. 000 . 0000 . 0000 .0000 * 000 .0000 . 0000 .0000 '0oooo

1PTt1VIC I2:47: 0.22 61 7/199a PACE 24 i
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* PIPE SUPPOIIT LOAD COMB. RUP-DISK ANALY!h1S P201 I

PROJECT: HOPE CREEK' SNUBBER REDUCTION FILE NUMtBERS _ -
OWNER: PUBLIC SERVICE ElECTRIC AND GAS COMPANY CALC. (C-31) PSE005. 1016
CLIENT: PUBLIC SERVICE ELECIRIC AND OAS COMPANY COtP. ADCE

_ - - _- _ 4. - - - -- 0 -- -

NODE - H5A SUPPORT I OF I

PIPE DIRECTION COSINES: X - .0000. Y -

SUPT: 39 SNUBBER I
TRAN. Stir,. OOO0EOO I

(XI CY) CZ) I
DIRECTION COSINES: I
1. 0000 . 0000 .0000 I

0*040.0*0*00.*" CASIII- SERVICE LEVEL B
FORCE MAX. . 000 I
FORCE MIN .000 I
AXIAL. SWING MAX/IN: I
N/A = .0022, .0000 I
1EN.- .0000. .0032 1
CLOBAL DISPL. "AXIMIN: LOCAL D1SPL. MIAXZIMN:

0022 . 0000 . 0000 .0000 .0000 . 0022
.0000 -. 0032 -. 000 .0001 -. 0032 .0000

CAS(2)- SERVICE LEVEL C
FORCE MAX. .000 I
FORCE MIN. . 000 I
AXIAL, SWING MAX/XIN: I
N/A = .0000, .0000 I
N/A - .0000. .0000 I
CLODAL DISPL. MAX/MIN: LOCAL DISPL. MAX/XIN:

. 0000 . 0000 . 0000 .0000 .0000 .0000
, 0000 . 0000 . 0000 . 0000 . 0000 . 0000

CAS(3)- SERVICE LEVEL D
FORCE MAX. . 000 I
I!ORCE "I"N. 000 I
AXIAL. SUING MAX/XIN: I
COIP- .0093. .0ll8 I
1EN.- .0071. .0198 1
GLOIAL DISPL. MAX/HIN: LOCAL DISPL. "AX/MIN:

0093 . 0154 , 0069 . 0069 .0154 .0093
-. 0071 -. 0106 -. 0070 -. 0070 -. 0196 -. 0071

woo^oov*.wooooo CAS(4)- SERVICE LEVEL 3*0
lORCE MAX. , 000 1
IORvCE MIN. . 000 I
AXIAL, SWING MAX/MIN: I
N/A - .0000, .0000 1
N/A = .0000. . 0000 I
GLOOAL OISPL. "AXX/11N: L3CAL DISPL. MAX/MIN:

0000 .000 0000 . 0000 .0000 . 0000
0000 . 0000 . 0000 .0000 . 0000 . 0000

(Trons. oniy)

-. 004 U. 2 - -1. 0000

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Zm

-- 0

r3i
o ;o

rql
o ao

.p Z

-4

rri
CU

*2)

z

C)

z

z
C)
-ii

V)

GLOBAL ACCEL. MAX/"IN: I
, 0000 .0000 .00002
.0000 .0000 .00001

*-*000****0000 I

GLOBAL ACCEL. MAX/MIN: I
.0000 .0000 .00001
.0000 . 0000 .00001

CLOBAL ACCEL. MAX/ItN: I
. 0000 .0000 .0000,
.0000 .0000 .00001

o..ooo#....*.** I

GLOBAL ACCEL. MAX/MIN: I
.0000 .0000 .00001
. 000 .0000 .00001

PACE 25 1

-2 g

I0

:) i3 A

(I :m I
SUP TFIlI C 12:47: 9.22 6/ 7/1988
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N U T EC H E NC I N EE R S

PIPE SUPPORT LOAD COMB RUP-DISK ANALYSIS P201

PROJECT: HOPE CREEK SNuOUER RElDUCTION - FILE NU&EDERS
OWNER: PUBLIC SERVICE FLECTnIC AND GAS COMPANY CALC. IC-31I) PSE005. 10J6
CLIENT: PUDLIC SERVICE ELE:cTRIC AND GAS COMPANY COMP. AOCE

I NODE = H4A SPPORT I OF I (Trans. onlyJ) I

I PIPE DIRECTION COSINES: X .0000, Y -. 011:. Z - -,9999 1
I
I SUPT: 40 RIGID I
I TRAN. STIF. U 6160E*06 I
: IX) ('(1 tC I
I lIRECTION COSINES: I I

0000 1.0000 .0000 I

: **I6#VWU*0SEEO* CAS(II- SERVICE LEVEL 9 #*u-"uNU|e-44--
I FORCE MAX. ,000 I 1
I FORCE "IN. -1743. 4S2 t I
I AXIAL. S4INQ MAX/MIN: I I
I IEN.- .0000. .0020 2 I
I TEN.- .0028. .0001 1 I
: CLUDAL DISPL. MAX/MIN: LOCAL DISPL. MAX/IIN: GLO3AL ACCEL. MAX/MtN: I
I 0020 . 0000 . 0000 . 0000 . 0000 . 0020 . 0000 .0000 .00002

: 0000 -. 0028 -. 0001 . 0002 -. 0028 . 0000 . 0000 . 0000 .00001

I CAS(2- SERVICE LEVEL C I*6*4I*** *5 2
I P RCE MAX. . ooo I
I FORCE MIR .000 I I
I AXIAL. SWING IIAX/MIN I I
I N/A - .0000. .0000 I I
I NA - .0000. .0000 I
I CLOBAL DISPL. nAXINMM. LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. MX/HIN: I
I . 0000 . 0O00 0000 OD0O . 0000 .0000 0000 .0000 .00002

00000 0 000 OO00 .000 .0000 . 0000 . 0000 .0000 .0000:
I I
I ****4V*****a# CAS(3I- SERVICE LEVEL D *S'**ua4** I
I FORCE MAX. 3652. 928 1 I
I rORCE MIN. -5396. 381 I 2
I AXIAL. SUING MAX/INI: * I

ConP- .0059, ,0113 1
I TEN.- . 0OB. .0099 1 1
I GLOBAL DISPL. MAX/NIH: LOCAL DISPL. MAX/MIN: CLODAL ACCEL. MAX/MN: I

.009 . 0059 . 0070 . 0070 .0060 .0089 OD 00O . 0000 .00001
I -. 0069 -. OM0 -. 0071 -. 0072 -. 00e9 -. 0069 . 0000 .0000 . 0000:
I I
1 CAS(4)- SERVICE LEVEL 3*1 *I..###vu* 2
I lJoRCE MAX. . 000 : I
I fOtwCE MIN. . 000 1 I
I { g t AXIAL. SWING MAX/MIN: I I

WNA - .0000. .0000 I 1
WNA - .0000. .0000 o I

O I MODAL DISPL. MAX/MlN: LOCAL DISPL. MAX/MlN: oLOnAL ACCEL. MAX/IHN: I
I5 :0000 0000 :0000 .0000 .0000 . 0000 :0000 * 0000 .00002
I 00 0.o . o o . 0000 . 0000 .0000 0000 .0000 . 00001

IWS9WTnVtC 12:47: 8.22 6/ 7/1988 PACE 26 1
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- - NUEC EN IE R - - -------N U r E C H E N C I N E E R 5

* PIPE SUPPORT LOAD COM. RUP-DISK ANALYIj;S t'201

PROJECT: tUPt CREEK SNUDBER RrDUCTION __ FILE NUM1FRS
OfltR' PUWLIC SERVICE EL£CT8IC AND GAS CCftPANY CALC. (C-31) PSEOO5. 1016
CLIENT- PVDLIC SERVICE Et.CtRIC AND OAS COMPANY COMP. ADCE

.…_ .I.._ _ ___ ______

t
II
i
I
II
I
II
i
I
II
I

NODE a43A SUPPORT I OF I

PIPE DIRECTION COSINES: X - .9999. V " -

SUPT: 41 SNUBDER I
TRAN. STIF.- . OOOOE'O0 I

fX) CY) (2) I
I'IRECTION COSINES: I

0767 . 0000 -. 9971 t

CAStl)- SERVICE LEVEL 9
FORCE "AX. , 000 t
t-ORCE MIN .000 I
AXIAL. SWING MAX/HIN I
COMP- .0001. . 0015 1
COMP- .0013. .0026 1
tLODAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MWN:

. 0015 .0000 .0000 .0015 .0000 .0000

.0000 -. 0026 -. 0013 .0000 -. 0026 -. 0013

CAS(2t- SERVICE LEVEL C
FORCE MAX. . 000 I
FORCE MIN. .000 I
AXIAL, 51tlNG HAX/MIN: I
NWA - .0000. .0000 1
N/A - .0000. . 0000 1
GLODAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN:

0000 . 0000 . 0000 . 0000 . 0000 .0000
0000 .0O 0000 . 0000 . 0000 . 0000

CA9t3)- SERVICE LEVEL D
FORCE MAX. . 000 I
FORCE MIW .000 I
AXIAL. SWING MAX/MIN: I
7EN - .0163. . 0194 1
COtP- .0179. .0210 1
CLODAL DISPL. MAX/MIN.N LOCAL Dt9PL. MAX/MIN
.008 .0165 .0171 .0090 .0166 .0171

-. 0073 -. 0191 -. 0184 -. 0075 -. 0192 -. 0184

*saa-veso*aewee CAS(4)- SERVICE LEVEL 3*9
FORCE MAX. . 000 I
t ORCE MIN. .000 I
AXIAL. SWING MAX/MIN: I
N/A - .0000. .0000 I
N/A - . 0000. . 0000 I
GLODAL DISPL. MAX/MIN: LOCAL DISPL. MAX/tMIN:

0000 . 0000 . 0000 .0000 .0000 , 0000
0000 . 0000 . 0000 .0000 . 0000 . 0000

(Trans. onlqt I

.0109. - . 0000

GLOSAL ACCEL. MAX/MIN: I
0000 . 0000 .0000:

.0000 .0000 .00001

**s.*.,qw**u " I

CLOBAL ACCEL. MAX/MIN: I
.0000 .0000 .00001
.0000 .0000 .00001

^-*5..**..e..* I

GLOBAL ACCEL. MAX/MIN::
.0000 .0000 .00001
.OCO .0000 .00001

**.u***...*--**. 1

: m
m

0 ;

m

C)

m F

N)

-Il

0
C)

m
;a

p

I

*0

I( ic
9rI CLODAL ACCEL. MAX/MIN: I

, 0000 .0000 .00001
.0000 .0000 .0000:

I I
I I
I SMPTMI4C 12: 47: 9.22 h/ 7/1998 PAGE 27 1
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N U T E C H E N C I N E E R S

* P'IPE SUPOnRI LOAD COt. RUP-DISK ANALYSIS P20I

pR&.=: FIDPE CREEZK SNUDOER nrDUCTION __,. FILE MJBDERS -,

OcnER. PUDLIC SERVICE ELFCIRIC AND CAB COMPANY CAI.C. 'C-311 PSE005. 1016
CLIENT: PUBLIC SERVICE ELECIRIC AND CAS COMPANY COMP. ADCE

I NODE - 142A SUPPORT I OF I (Trans. only) I

I PIPE DIRECTION COSINES: X - .*9999- - -0104. Z - .0000 I
t t
tSIJPT: 42 SNUIDDER I
I IRAN STIF. U 0000E+O0 I
: cX) (VY (Z) : I
I DIRECTION COSINES: t I
I . 0000 1. 0000 .0000 I
t I I
I **6#4**5 * CAStl)- SERVICE LEVEL t *.E-.-..--*** I
I FORCE MAX. , 000 I I
I FORCE MIR .000 I I
I AXIAL. SUINO NAX/MIN: I
I COMP- .0006. .001 I I
: TEN.- .0000. .0016 I I
1 GLOtlAL DISPL. MAX/MIN: LOCAL DISPL. MAX/"IN: GLOBAL ACCEL. MAX/MIN: I
I .0016 .0006 .0000 .0015 .0004 .0000 .0000 .0000 .00001
: . 0000 . 0000 -. 0016 .0000 . 0000 -. 004t& . 0000 .0000 .00001

:1o *~*"**X****| CAS(2)- SERVICE LEVEL C s .*.#s...e. I
I FORCE MlAX. .000 I
I FORCE MINM. .000 I
I AXIAL, SUING MAX/1ttN I I
I NWA - .0000. .0000 I
I NWA - .0000, .0000 I 1
t CLO0AL DISPL. MAX/IMIN: LOCAL DISPL. MAX/MIN: CLOIAL ACCEL, MAX/"IN: I
I . 0000 . 0000 . 0000 . 0000 . 0000 . 0000 0000 .0000 .00001
t .0000 .000 . 0000 .0000 . 0000 .0000 .0)O .0000 .00001
I I
I **|ta*aEbss* CAS(3t- SERVICE LEVEL 0 5-b*5*O#.. I

-Oc

C)0

:Fi

0

m

z
U')
-I

(U)

0

z

C)

m-
U)FORCE t1AX. . 000 I

FORCE IMIN. 000 I
AXIAL. SUING MAX/MIN: I
CoMP. .0076. .0197 I
TEN.- .0070. .0206 I
CLOIAL DISPL. MAX/MIIN: LOCAL DISPL. "AX/MIN:

.00 . 0076 .0177 .0089 .0077 . 0177
* 0073 -. 0070 -.0193 -. 0073 -. 0071 -. 019t

i CAS(4)- SERVICE LEVEL 3a9
FORCE tMAX. . 000 I
I ORCE MIN. . 000
AXIAL. SUINC "AX/MIN: I
NWA .0000. .0000 I
NWA - . 0000. .0000 I
CLOBAL DISPL. MAX/MIN: LOCAL DISPL. "AX/MIN:

. 0000 . 0000 . 0000 . 0000 . 0000 . 0000

.0000 . 0000 . 0000 . 0000 .0000 .0000

GLObAL. ACCtiL. MAX/XHt: I
, 000 .0000 .00OO0t

. 0000 .0000 .0OOO0t

I

*s6.6..apuaea** I

I

I

CLO8AL ACCEL. MAX/MIN: I
. 0000 .0000 .00001
. 0000 .0000 .00001

I

I
I P^O 2B I

:_

P It~
3c @ _______
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N.U T E C H E N C I N E E R 5

PIPE SUPPORT LOAD COM. RLP-DISX ANALYSIS P201

PnWECT: HOPE CREEK SNUDVEfI REDUCTION ___- FILE NUMtERS
OlMER: PUOLIC SERVICE ELECIRIC AND CAS COMPANY CALC. 4C-31t PSEO5. 1016
Ct IENT. PUBLIC SERVICF ELECTRIC AND GAS COMPANY COMP. ADCE

I NnDE - HIA SUPPORT I OF I (Trans. onlyj) I
I 2
I PIPE DIRECTION COSINES: X - .9999. Y u -. 0105 2 .0000 I

I SUPT: 43 1t I ' tA'4 ] I
I TRAN. STIF. - . 9000E403 1 r A - 2 . u.O7.Af I
: (x) YR 2) I HoT oA It
I DIRECTION COSINES: I t
: .0000 1.0000 .0000 I I

I t*-*"--U****#4* CAS(tt- SERVICE LEVEL i **3*** *."w.. t
I FORCE MAX. .852: I
I fODRCE HIN. .000 1 I
I AXIAL. SWING MAX/MIN: I I

COrP= .0009. .0016 I
I TEN.- .0000, .0016 1
I GLOBAL DISPL. MAX/INN: LOCAL DISPL. MAX/IhN: CLOfAL ACCEL. hAXP/MN: I
I .0016 .0009 .0000 .0015 .0010 . 0000 .0000 .0000 .00001
I .0000 .0000 -.0016 .0000 .0000 -. 0016 .0000 .0000 .00001
I I
I*.*..-...u... CAS(2)- SERVICE LEVEL C *****0#*..O 1
: f IRCE MAX 000 1
I 1l RCE MIN. . 000 I I
: AXIAL. SWING MAX/MIN. I I
I NWA - .0000. .0000 1
I NWA - .0000.. . 0000 I I
: 1UM.. DISPL. MAX/MIN: LOCAL DISPL. MAX/IEN: CLOtIAL ACCEL. r1AX/MIN:

0000 . 0000 . 0000 .0000 . 0000 .0000 . 0000 .0000 .00001
: 0000 . 0000 . 0000 . 0000 . 0000 .0000 . (1000 .0000 .00001

CAS(32- SERVICE LEVEL D *****4##*... 1
1 roRCE MAX. 5. 600 I
1 rORCE MIN -4. 828 I
I AXIAL, SUING MAX/MIN: I
I COM1P .0063. .0t97 I I
I IEN.- .0054v .0205 1 1
2 cLODAL DISPL. "AX/IN: LOCAL DISPL. MAX/MIN: GLODAL ACCEL. MAX/MIN: I
I . 0068 . 0063 . 0176 .0099 .0064 .0176 .0000 .0000 .00001
t. 0073 -. 0054 -. 0192 -. 0073 -. 0054 -. 0192 .0000 .0000 .00001
I I
: UR*W*6*WE*** CASC4I- SERVICE LEVEL 383 u..*..*.8.. I
: I rIRCE MAX. . 000 1 I
I FrRCE HENt .000 I I
I AXIAL, SWING MAX/MIN: I 1
2N/A - .0000. .0000 I
I N/A = .0000. .0000 1 1
I CLODAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN: OLODAL ACCEL. MAX/MIN: I
I 0000 . 0000 , 0000 . 0000 . 0000 .0000 0OO0 .0000 o 00002
'I . 0000 . 0000 . 0000 0000 .°0000 .0000 (000 .0000 .00002

j I 9JPTMVIC 12:47: 8.22 6/ 7/1898 PACE 29 1
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N U T E C H E NO I N E E R S

PIPE SUPPORT LOAD COMB. RLP-DISK ANALYBIS P201

PROJECT: HOPE CREEK ShUBDER REDUCTION FILE NUMNBERS
OWER: PUBLIC SERVICE ELECTRIC ND GAS COMPANY CALC. C-31) pSEOO5. 1016
CLIENT: PUOLIC SERVICE ELECTRIC AND GAS COMPANY COMP. ADCE

NODE - NIPTUD SUPPORT I OF 2 iTrans. onl )

PIPE DIRECTION COSINES: X a .0000. Y a . 0000. Z - 1. 0000

I
I
I
I
I

SUPT: 44 RIGID I SUPT: 45 RIGID I
TRAN STIF.- . 100oE*09 I TRAN. SFI.F- . I0OOE409 I

(X) (Y) CZ) I XI (Y) (Z) I
DIRECTION COSINES: I DIRECTION CosINES: I
1.0000 .0000 .oo0o I . 0000 1. 0000 .0000 I

CASM )- SERVICE LEVEL B
FORCE MAX. .000 I FORCE "AX. . 000 I
FORCE MIN. -63. 77 IFORCE MIN. -340. 5a4 I
AXIAL. SWING MAX/HIN: I AXIAL. SWING PMX/MIN: I
TEN.- .0000. .0000 I TEN.m .0000. .0000 I
TEN.- .0000, .0000 I TEN.- .0000. .oo0o I
GLCOAL DISPL. NAX/"IN: LOCAL DISPL. CIAX/MtN:

0000 . 0000 . 0000 . 0000 . 0000 . 0000
.0000 .0000 .0000 .0000 .0000 .0000

CASt2)- SERVICE LEVEL C
rORCE MAX. . 000 I FORCE MAX. . 000 I
FORCE MIN. , 000 I FORCE IMN. , 000 I
AXIAL. SWING "AX/MIN: I AXIAL. SUING MAX/XIN: I
NWA - .0000. .0000 INA - .0000 . 0000 I
NXA - .0000, .0000 I NWA - .0000. .0000 I
CLOBAL DISPL. MAX/MnlM LOCAL DISPL. MAX/MIN:

.0000 .0000. 0000 .0000 . ODOO .0000
0000 . 0000 . 0000 .0000 . 0000 . 0000

CAS(3)- SERVICE LEVEL D
FORCE MAX. 1590. 809 1 FORCE MAX. 1477.202 I
FORCE MIN -1644. 507 : FORCE MIN. -1817. 706 I
AXIAL. SUING HAX/NN: I AXIAL. SWING MAX/IHtH: I
COMP- .0000. . 0000 I COMP- . 0000 . 0000 I
TEN. - .0000. .0000 I TEN. a .0000. . 0000 I
¢LOBAL DISPL. "AX/MIN: LOCAL DISPL. "AX/MIN:

0000 . 0000 . 0000 .0000 .0o000 .0000
000o -. 000 -. 0000 -. 0000 -. 0000 -. 0000

'CAS(4)- SERVICE LEVEL 3#9
FORCE MAX. . 0oo I FORCE MAX. .000 I
roRCE MIN . 000 I FORCE "IN. .000 I
AXIAL. SUING MAX/MMl I AXIAL, SWING MAX/NIN: I
N/A w .0000o .0000 2 HA w . 0000. .0000 I
NWA - .0000. .0000 I NWA - .0000. .0000 I
ODLOBAL DISPL. MAX/Mnl LOCAL DISPL. MAX/IHN:

0000 . 0000 . 000 .0000 . 0000 .0000
0000 . 0000000 000 . 0000 . 0000 . 0000

SUPT: 46 RIGID I
TRAN.STIF.- .loooE*0? I

MX) (Y) CZ) I
DIRECTION COSINES: I
.0000 .0000 1.0000 I

**"***sw**.*.#. I
FORCE MAX. 14.363 1
FORCE NIN. .000 I
AXIAL. SWING MAX/IN: I
N/A - .0000, .0000 I
TEN.n . 0000. .0000 I
GLOBAL ACCEL. MAX/HIN: I

.0000 .0000 .00001

.0000 .0000 .00002

FORCE MAX. .000 1
FORCE MIN. .000 I
AXIAL. SWING MAX/HIN: I
N/A - . 0000o . WOO I
N/A a .0000. .0000 I
GLOBAL ACCEL. MAX/NIH: I

.0000 .0000 .0000W
0000 .0000 .00002

,*-X*....*o*e* I
FORCE MAX. 1592.909 1
FORCE HNI. -1579.545 1
AXIAL. SUING MAX/MIN: I
COmP- . 0000. .0000 I
TEN - . 0000. .0000 I
GLOBAL ACCEL. MAX/MIH: I

.0000 .0000 .00001

.0000 .0000 .0000O

*-*5E***.*-*.as I
FORCE MAX. .000
FORCE MIN. , 000 I
AXIAL. SUING MAX/MIN: I
N/A a .0000. .0000 I
N/A - .0000o . .0oo I
GLOBAL ACCEL. MAX/MIN: I

.0000 .0000 .0000*

.0000 .0000 .00002
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N U T E C H E N C I N E E R S_

0 PIPE SUPPORT LOAD COMB. RUP-DISK ANALY519 P020!

PIROJECT. HOPE CREEK SNUDBPER REDUCTION . FILE NUMDERS
(WIER. PUBLIC SERVICE h:1A1C1RIC AND CA5 COMPANY CALC. %C-31) PSE005. 1016
ClIENT: PUBLIC SERVICE ELECTRIC AND OAS COMPANY COMP. AOCE

- 0- - - -. -- -

i

1

1

1

1

2K

Di
2.

*4

2K

*1r'

KE

ODE - HPTUD SUPPORT 2 OF 2 (Rottlon onlq) I
I

PIPE DIRECTION COSIWES: X - .0000. Y - .oooo. Z - t. oooo

SUPT: 47 RIGID I SUPT: 49 RIGID t SUPT: 49 RIGID I
tOT. STF. - . IGOOE+13 I ROT. STIF. .IOOE+13 I ROT. STIF.-. 1OOOE+13 1

(X) (Y) (2) I (X) (Y) (ZI I (X) CY) (2) I
IRECTION COSINES: I DIRECTION COSINES; I DIRECTION COSINES: I
0000 .0000 .0000 I . 0000 1. 0000 . 0000 I .0000 .0000 o 1.0000 1

I 2s
CASII)- SERVICE LEVEL P *ea*a##400000** I

)MT. MAX. .000 I MONT. MAX. 4167.737 2 MONT. nAX. .000 I
)MT. MIN -3938. 715 I MOnT. MIN. . 000 I MOn. mIH. -3127.1902 1

1l
1l

.ODAL DISPL. MAX/NIN: LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. MAX/MIN: I
0000 .0 o . 0000 . 0000 . 000o . 000 . o0000 .0000 .00002
0000 .0000 OOO . 0000 . 0000 . 0000 . 0000 .0000 .00001

CAS(2)- SERVICE LEVEL C

INT. MAX. 000 I MOMT. MAX. . 000 I 2MOT. MAX. .000 I
3NT. MIN. C000 1 IOT. tIN. .000 I MO1T. "I1N. .000 I

I 2 . 2
LODAL DISPL. MAX/NIH: LOCAL DISPL. MAX/"If+ GLOBAL ACCEL MX/"IN:

0000 . 0000 . 0000 . 0000 .0000 . 0000 .0000 .0000 . 00001
0000 . 0000 . 0000 . 0000 . 0000 .0000 .0000 .0000 .0000O

CAS(3)- SERVICE LEVEL P) *.#-*...... 1

3MT. MAX. 90163.t00 1 OMnT. "AX. 22119.520 1 GMNT. nAX. 72950.340 1
UMT. nNI. -94102. 520 I MONT. MN. -17951. 780 I MONT. nlN. -76079.140 1

-ODAL DISPL. MAX/NIN: LOCAL DISPL. MAXINIH: oLonAL ACCEL. MAX/HlN:
0000 . DOW0 . 0000 .0000 . 000 . 0000 .000 . 0000 .00001
0000 -00 - 0000 -. 0000 -. 0000 -. 0000 0000 .0000 .0000l

CAS(41- SERVICE LEVEL 3*B *aw.*......a I

3MT. MAX. . W0 t OMT. MAX. .000 I tOMt. MAX. .000 2
ltMT. NHI .000 I MONT. NIN. .000 I MOMT MIN. .000 I

.ODAL DspL. MAX/MIN: LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. MAX/NIN: I
0000 .0000 0000 0000 0000 . 0000 . 0O0O .0000 .0000O
0000 . 0000 . 0000 .0000 .0000 . 0000 . 0000 .0000 .0000
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N U T F C H E N C I N E E R S

PIPE SUPPORT LOAD COMB. RUP-DISK ANALY315 P20t

1'RIECT: HIPE CREEAM SNUOJEtR REDUCTION FILE NUM1BERS
OWNER: PUBLIC SERVICE ELECTRIC AND GAS COMPANY CALC. IC-JI) PSE005. 1016
CL IENT: PUBLIC SERVICE ELECIRIC AND GAS COMPANY COMP. ADCE

: 2
I NODE * IH2S SUPPORT I OF I (Trans. dnll I
I I
I PIPE DIRECTION COSINES: X - .0000. Y - .0104. 2 * .9999
t I
I SUPT: 50 SNuBDER I I
I IRAN. STIF. a . 2580E+V I
I (X) (tY (1) I J

D DIRECTION COSINES: I
I .0000 .0000 1.0000 I I
I I I
I R'w-*w.#^...** CASlI)- SERVICE LEVEL B I
I FORCE MAx. 000 I I
I I-ORCE RI. .000 I
I AXIAL. SWING "IAX/MIN: I I
I NA - .0000- .0000 '
t tEN.- .0050. .0012 1 I
I CLOtAL DI5PL. MAX/MIWt LOCAL DISPL. MAX/IlIN: OLOBAL ACCEL. "AX/MIN: I
I . 0000 . 0000 , 0000 . 0000 .0000 . 0000 . 0000 .0000 .00001

-. 0001 -. 0012 -. 0050 -. 0050 -. 0012 . 0001 .0000 .0000 .0000O

: I *- ,*U5*,#**-* CAS(2)- SERVICE LEVEL C **u...u..#... t
I FORCE MAX. . 000 I I
I FORCE MIN .000: I
I AXIAL. SUING MAX/MItK I I
I NWA - .0000. . 0000 I I
I NWA - .0000. .0000 I I
I CLODAL DISPL. MAX/MIN: LOCAL DISPL. hAX/"NI: GLOIIAL ACCEL. MAX/MIN: I
I . 0000 . 0000 . 0000 . 0000 . 0000 . 0000 . 0000 .0000 .00001
I 0000 . 0000 . 0000 .0000 . 0000 . 0000 . 0000 .0000 . 00002
I I
I 4....w..#..IU. CAS(3)- SERVICE LEVEL D V.*e0....#$*-w* I
I FORCE MAX. 23907.920 I
I FORCE MIN. -23907. E20 I
I AXIAL. SUINO MAX/INI: I I
: cOmp- .0945. .0210 1 I
I IEN.- .0995. .0230 I I
I (A.01UAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN: CLOBAL ACCEL. HAXtJIIN: I

.0049 .0212 . 0945 .0947 .0222 .0049 .0000 .0000 .0000O
I - 0050 -. 0224 -. 0995 -. 0997 -. 0235 -. 0050 .0000 .00000 .00001
t t
I *9#**W44SU** CAS(41- SERVICE LEVEL 3*R **...,*-** 2
t FORCE MAX. .000 I 1
I FORCE MIN. . 000 o
I AXIAL. SWINO MAX/MIN; I
I NWA - .0000- .0000 I
INJA - .0000. .0000 II
I GLOBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. MAX/NIN: I
I . 0000 .0000 0000 . 0000 .0000 . 0000 . 0000 .0000 .00001
I ° 0000 .0000 .0000 . 0000 0000 0000 * 0000 .00001

I :
I SUPTHVIlC 12: 47: e.zz 6/ 7J1989 PAGE: 32 2
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N U T F C ttE N C I N E E R S;

0 PIPE SUPPORT LOAD COMD. RUP-DISK ANALYSIS P201

PHICJECT: HOPE CREEK sNUGJDER REDUCTION _ _ FILE NUMJrRs _--
OUWNER: PUBLIC SERVICE ELECTRIC AND CAS COMPANY CALC. (C-31) PSEOOS. 1016
CLIENT: PUBLIC SERVICE ELECIRIC AND CAS COMPANY COMP. ADCE

----- …-_----_-_-------- …- …--_---_- … - ----

NODE - HID SUPPORT I OF I (Trans. onIq t

PIPE DIRECTION COSINES: X - .0000 Y .0104. 7 - .9999

I
I
I
I
I

SUPT: Sl RIGID I SUPT: 52 RIGID I I
TRAN. STIF.- .34tOE+07 : TRAN. STIF.. 3410E407 I I

CXI CY) CZ) I (Xl 4Y) (Z) I I
DIRECTION COSINES: I DIRECTION COSINES: I :
J.0000 . 0000 .0000 I . 0000 1. 0000 .0000 I I

CAS(I)- SERVICE LEVEL B I*wwu*eeoe. 1
I RCE MAX. I66. 040 I FORCE MAX. . 000 I t
rORCE MIN. . o0 I FORCE KIN. -1138. 333 I
AXIAL. SWING MAX/1IN: t AXIAL. SWING MAX/MIN: I I
NWA - .0000. .0000 I TEN.- . 0000. .0000 I I
IEN. - .0000. .00o0 I TEN.- .0003. .0050 1 t
GLOBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/KIN: GLOBAL ACCEL. MAX/MIN::

0000 . 0000 . 0000 . 0000 . 0000 -. 0000 . 0000 . 0000 .00001
0000 0. 003 -. 000 -. 0030 -. 0003 .0000 . 0000 .0000 .00001

CAS(2)- SERVICE LEVEL C I
FORCE MAX. . 0o0 I FORCE MAX. .000 I
FORCE KIN. .00o I FORCE KIN. .000 I
AXIAL. SWING MAX/KIN: I AXIAL. SUING MAX/MIN: I
N/A - .0000. .0000 IN/A" .0000, .000o I
NWA - .0000. .0000 I N/A - .0000. .0000 I
GLOBAL DISPL. "AX/MlN: LOCAL DISPL. MAX/KIN: GLOBAL ACCEL. tlAX/IIN: I

. 0000 . 0000 . 0000 . 0000 .0000 .0000 . OWO .0000 .00001
0000 . 0000 . 0000 . 0000 . 0000 * 0000 . 0000 .0000 * 00001

CAS(3)- SERVICE LEVEL D ***I******. t
FORCE MAX. sb3. 293 I FORCE MAX. 143B0. 260 1 1
FORCE MIN. -697.253 1 FORCE KIN. -15519.590 1
AXIAL. SUING MAX/KIN: I AXIAL. SUING MAX/KIN: I I
cOmP- . 0003 . 0955 I COMPw . 0042. o0s4 1 I
TEN.- .0002 . 1006 ITEN. .0046. . 1005 I I
MLOBAL DISPL. MAX/MIN: LOCAL DISPL. MAX/KIN: GLOBAL ACCEL. MAX/KlN:I

. 0003 . 0042 . 0954 . 0955 . 0052 . 0003 . 0000 . 0000 .00001
-. 0002 -. 0046 -. 1005 -. 1005 -. 0056 -. 0002 .0000 .0000 .00001

CAS(4)- SERVICE LEVEL 3*9 *....eu..*u. t
rulCE MAX. . 000 I FORCE MAX. . 000 I I
FORCE KIN. . 000 I FORCE MIN. .000 1 1
AXIAL. SWING HMAX/Ml I AXIAL, SUING MAX/KIN: I I
NWA - .0000. . ooo0 I NWA - .0000. .0oo0 I I
NWA - .0000. .0000 I NA - .000. .0000 I I
GLODAL DISPL. MAX/KIN: LOCAL DISPL. MAX/KIN: GLODAL ACCEL. MAX/KIN: I

.0000 . 0000 . 000 .0000 .0 ODOO . 0000 .0000 .00002

.0000 . 0000 . 0000 .0000 . 0000 .0000 . 0000 .0000 .00001
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_NU T E C H E N C I N E E R S

0 PIPE SUPPORT LOAD COMB. RUP-DISI ANALYSIS P201 0
PIlOJECT: NGPE CREEK SNUDBER REDUCTION ____,, FILE NUMBERS
tJltrR: PUBLIC SERVICE VLECTRIC AND CAS COMPANY CALC. .C-31) PSECO5.1016
Clt1-N7: PUBLIC SERVICE ELECTRIC AND GAS COMPANY COMP. ADCE

I IWIDE - 10EL SUPPORT I OF 2

I PIPE DIRECTION COSINES: X - .0000- Y -

(Trans onlyJ) I

.0204. Z - .999 t

SUPT: 53 RIGID
TRAN STIF. 2600E+03

(X) tY) (Z)
DIRECTION COSINES:

.0000 . 0000 1. 0000

FORCE MAX. .000
FORCE MIN. -1. 309
AXIAL. SWING MAX/MIN:
tEN.- .0000. .0012
lEN.- .0050. .0000
CLOOAL DISPL. MIAXiNmN-

.0010 .0006 ,OOoC
0000 . 0000 -. 005c

fORCE MAY. 000
furCE MIN, .000
AXIAL. SUING MAX/MIN:
NfA - .0000. .0000
NWA - .0000. .0000
ft-UIAI. DISPL. "AX/INI:

0000 .0000 . 0OCc
0000 . 0000 . 00oc

I-ORCE MAX. 25. 095
I-ORCE MIN -26. 403
AXIAL. SWING IAX/MIN:
COMP- .0965. .0459
TEN.- .1016. .0450
CI-JDAL DISPL. MAX/MIN:

0150 .0434 .096,
0140 -. 0428 -.101

FORCE MAX. .000
FoRcE MIN. 000
AXIAL. SUING hAX/NIN:
l/WA - . 0000. .0000
14/A - .0000. .0000
GLOBAL DISPL. MAX/MlN:

0000 . 0000 . 000o
0000 . 0000 OwoC

SUPTMVIC

2 SUPT: 54 RIGID I SUPT: 55 RIGID I
t TRAN.STIF.w .1250E+04 t TRAN STIF.- .12G50+04 1
I fX) tY) (Z) I (XI (Y) () 1:
I DIRECTION COSINES: I DIRECTION COSINES: I
I .0000 1.0000 .0000 I 1.0000 .0000 .0000 I
I I I
CAS(I)- SERVICE LEVEL B *I*-**#o#** t

I FORCE MAX. .739 FORCE MAX. 1.248 t
tFORCE MIN. .000 I FORCE MIN. .000 I
: AXIAL. SWING MAX/MIN: I AXIAL. SWING MAX/MIN: I
I COMP .000& . 0010 t COMP. 0010* 0006 1
I TEN.. .0000. .0050 I TEN.- .0000. .0050 I

LOCAL DISPL. MAX/NIN: CLOAL ACCEL. MAX/MNI: I
. 0000 .0006 -. 0010 . 0000 .0000 .00001

D -. 0050 .0001 .0000 .0000 .0000 .00001

CAS(2)- SERVICE LEVEL C **Ob**UN4Uas* i
t FORCE MAX. . 000 I FORCE MAX. .000 I
I FORCE MIN. .000 I FORCE MIN. .000 I
I AXIAL. SWING MAX/MIN. I AXIAL. SWING MAX/MIN: I
I N/A - .0000. .0000 tI A . 0000. .00002

MNIA - .0000, .0000 t N/A - .0000. .0000 2
LOCAL DISPL. "AX/MIN: CLOHAL ACCEL. MAX/MIN: I

I .0000 .0000 . 0000 . (00 .0000 .00001
D 0000 .0000 .0000 .0000 .0000 .00001

CASI31- SERVICE LEVEL D *I**#**'s#... t
I FORCE MAX. 54. 223 t FORC:E MAX. IB.724 1
i FORCE MIN. -53.484 t FORCE MIN. -17.476 2
I AXIAL. SWING MAX/MIN: I AXIAL. SWING MAX/MIN: I
I COMP- .0434. .0977 1 COMP- .0O50. .1059 I
I TEN. .0428. .1025 1 TEN.- .0t40. .1102 t

LOCAL DISPL. MAX/MIN: CLOBAL ACCEL. MAX/fnN: I
$ .0970 .0444 .0150 .0000 .0000 .00002

-. 1020 -. 0438 -. 0140 .0100 .0000 .0000O

CAS(4).- SERVICE LEVEL 3*9 **IWIS**##a* t
: FORCE MAX. .000 : FORCE MAX. .000 I
t FORCE MIN. .000 IFORCE MIN. .000 1
I AXIAL. SUING MAX/MIN: I AXIAL. SWING MAX/MIN: I
I N/A - .0000. .0000 IN/A - .0000. .0000 :
I N/A - .0000. .0000 I HXA t' .0000. .0000 I

LOCAL DtSPL. MAX/MIN- GLOBAL ACCEL. MAX/MIN: I
D .0000 .0000 .0000 .0000 .0000 .00001

.0000 .0000 .0000 0000 .0000 .00002
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- - - - - - ---- - -- - - - -- fp ----
_N U T E C H E N C I N E E R S

0 PIPE SUPPORT LOAD COMB. RUP-DISK ANALY81S P201 0

PROJECT: HOPE CREEK SNUJUER RFDUCTION - - FILE NUIBERS
OWNER: PUDLIC SERVICE ELECTRIC AND GAS COMPANY CALC. LC-31) PSEQO5 1016
CLIENT: PUBLIC SERVICE ELECTRIC AND GAS COMPANY COMP. ADCE

NUDE - 18OBL SUPPORT 2 OF 2 tRotatlon only I

PIPE DIRECTION COSINES: X - .0000. Y .0104. Z - .99 1
1

SUPT: 56 RIGID I SwPT: 57 RIGID I SUPI: 58 RIGID I
ROT. STIR. - . 5130E#05 I ROT. STIF. - . 3130E+05 I ROT. STIF.- . 5130E+05 I

LX) (Y) (Z) I (X) (Y) (Z) I (XI (Y) (Z3 I
DIRECTION COSINES: I DIRECTION COSINES: I DIRECTION COSI1NS: I
0000 .0000 1. 0000 : . 0000 1. 0000 . 0000 1 1.0000 . 0000 . 0000 I

. I I I
CAStE)- SERVICE LEVEL O s ...-... a.-# I

MOnD. MAX. 5. 350 I MOMT. IMAX. 1. 253 1 MonT. MAX. .000 I
MUnT. HIN. . 000 I MOnT. MIN. .O I MOnT. MlIN. -. 199 1

I I
PLODAL DISPL. MAX/MIN! LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. MAX/MTN: I

.0010 .000 .0000 .0000 .0006 -. 0010 .0000 .0000 . 00001
0000 . 0000 -. 0050 -. 0050 .0001 . 0000 . 0000 .0000 .00001

CAS(2)- SERVICE LEVEL C * X***##EV**** I

MOnT. MAX. 000 I MONT. MAX. . 000 I MOnT. MAX. .000 1
MONT. MnN. . 000 I MOHT. MIN. . 000 I MOnT. MEN. .000 I

GLODAL DISPL. MAXfMEN: LOCAL DISPL. MAXIMIN: GLOBAL ACCEL. MAX/MIN: I
0000 . 0000 . 0000 0000 .0000 .0000 . 0000 . 0000 .00001
0000 . 0000 . 0000 .0000 .0000 . 0000 . 0000 .0000 WD001

CAS13)- SERVICE LEVEL 0 **eaZe**... 1

tXIMT. MAX. 11. 706 1 MONT. MAX. 14. 330 1 Mom r. (AX. 25 569 1
MONT. MIN. -6.356 1 MONM. nl". -13.077 I MONT. MEN. -25.768 0

CLUAL. DISPL. MAX/MIN: LnCAL DISPL. MAX/MIN: GLOBAL ACCEL. MAX/MEN: I
.0150 .0434 .0965 .0970 .0444 .0150 .0000 .0000 .00001
.0140 -. 0428 -. 1016 -. 1020 -. 0438 -. 0140 .(000 .0000 .00001

CAS(41- SERVICE LEVEL 3*8 u*E..*...*** r
r 1 I

MUnT. MAX. .000 I MOnT. MAX. .000 I MOrT. MAX. .000 I
MOMT. MIN. .000 I MnnT. MEN. . 000 I MOnT. MIN. .000

C.LUBAL DISPL. MAX/MEN: LOCAL DISPL. MAX/MIN: GLO13AL ACCEL. iXX/MIN: I
0000 . 0000 . 0000 .0000 . O0OO . 0000 . 0000 . 0000 .00001
0000 . 0000 .0000 .0000 .0000 .0000 .0000 .0000 .00001
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rri

0;0
D

N Z
6 n

rTl

0

P1

z
C)

P1

<(A

'2:
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H U T E C H E N G I N E E R S

* PIPE SUl PltRT LOAD COMB. ROIP-DISK ANALY IIB P201 9

PRlJECT: HPE CREEK SNUBBER REDUCYION _ FILE NUMBERS --
tUtER. PUBLIC SERVICE LlEITRIC AND GAS COrtPANY CALC. 'C-31) PSE005. 1016
CLIENT: PUBLIC SERVICE ELEC.TRIC AND GAS COMPANY COMP. ADCE
4-: .

I

I
I
I
I
I
I

ttIDE - H3B SUPPORT I OF I

rIPE DIRECTION COSINES: X - .0000. Y

SUPT: 59 RIGID I
TRAN. STIF.- 8340E+06 I

(X) tY) (Z) I
DIRECTION COSINES: I
.0000 1.0000 .0000 I

CASSII- SERVICE LEVEL 9
t`ORCE "AX. .000 I
rORCE MIN. -2154.021 1
AXIAL. S9tING IAX/MIN: I
TEN.- . 0000. . 003G3 i
TEN.- .0026, .0050 O
OLUBAL DISPL. MAX/NIH: LOCAL DISPL. "AX/MIN:

. 0039 . 0000 . 0000 . 0000 .0000 -. 003a
. 0000 -. 0026 -. 0050 -. 0050 -. 0025 .0000

CASt2)- SERVICE LEVEL C
rORCE MAX. . 000
FORCE MlIR .000 I
AXIAL, OWlING MAX/tNI: I
NWA - .0000, .0000 I
NWA - .0000. .0000 I
GLOBAL DISPL. MAX/HIN- LOCAL DISPL. MAX/MIN:

.0000 .00 0000 . 0000 .0000 .0000

.0000 .0000 .0000 .0000 .0000 .0000

f**wo*"*X*---*w CAS(3)- SERVICE LEVEL D
FORCE MAX. 49865. 160 l
FORCE MIN. -52019. 190 I
AXIAL. SUINC HAXXMIN; I
CtlMP- .0598. .1031 t
TEN. - .0624. .1067 1
CLOBAL DISPL. MAX/MIN: LOCAL DISPL HAXXHIN:

.0341 .0590 .0973 . 0979 .0600 .0341
- 0303 -. 0624 -. 1023 -. 1029 -. 0634 -. 0303

w*565*U*4*O"*** CA14)1- SERVICE LEVEL 3.8
roRcE MAX. o000 I
FORCE MIN. .000 I
AXIAL. SWING MAX/MIN: I
N/A - .0000, .0000 l
N/A - .0000. . 0000 I
CLUDAL DISPL. MAX/MIN: LOCAL OISPL. MAX/HIN:

0000 . 0000 .0000 0000 .0000 .0000
0000 . 0000 , 0000 .0000 .0000 .0000

ITrans. only) I

.0104. Z - .9999

t

*.***.*.Nb...** t

CLOBAL ACCEL. MAX/MIN: I
. 0000 .0000 .00001
.0000 .0000 .00001

GLOBAL ACCEL. MAX/MIN: I
.0000 .0000 .00001
.0000 .0000 .000

*5*E.*#e.-*#** t

GLOBAL ACCEL. MAX/J'II:I
.0000 .0000 .00001
0000 .0000 .00001

GLOBAL ACCEL. MAX/MIN: l
. 0000 .0000 .0000O
.0000 .0000 .0000O
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I I a L I - -.- ... - -
N i T E C H E N C I N E E R r

* PIPE SUPPORT LOAD COMD. RUW-'DISK ANALYSIS P201

P~lttjGCT: HOPE CREERg SNUVE)ER RFDUCTION _ FILE NUMB0ERS
OWNER: PUELtC SFRVICE EL1ECIC AND GAS COMPANY CALC. tC-31) PSEO05. 1016
CLIENI: PUDLIC SERVICE ELECTRIC AND GAS COMPANY COMP. ADCCI

I I

II
I
II
I
I
t
I
I

tUDE a U50 SUPPORT I OF I fTrans. oilV)

PIPE DIRECTION COSINES: X - 0000 Y - 1.0000, Z - .0000

SUPT: 60 RIOID I
TRAN. STIF.- .3850E+06 I

(Xi (y) (Zi I
PIRECTION COSINES: I
:5210 . OOO -. E535 1

#*usuwe....e* ."CASII- SERVICE LEVEL 9
FORCE MAX. . 000 :
lORCE "IN. -47.775 1
AXIAL. SWING tAXIMIN: 3
TEN a .0001, .0001 I
IEN. - .0000. . 0090 I

CLOVAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. MAX/MIN:
.0000 .0000 . 0001 .0000 .0001 .0000 .0000 .0000 . 0000

0000 - 0090 .0000 -. 0090 .0000 .0000 .0000 .0000 .000W

CASt2J- SERVICE LEVEL C
FORCE MAX. ,000 I
rORCE "IN .Om o
AXIAL. SWING MAX/MIN: I
N/A - .0000 .0000 I
N1A - .0000 . 0000 I
GLOOL DISPL. NAX/tIW LOCAL DISPL. MAX/MIN: GLOBAL ACCEL. MAX/MIN:

0000 . 0000 0000 .0000 0000 .0000 .0000 .0000 W 000W
0000 .0000 .0000 . 0000 .0000 .0000 .0000 0000 .0000

CAS(31- SERVICE LEVEL 0
FORCE MAX. 2595. 078 1
rtIRCE nIM. -2642.853 1
AXIAL. SWING MAX/NIN: I
TEN.- .0134- .2517 1
CvtP- .0132. .2607 1
GLODAL DISPL. IAX/MIN: LOCAL DISPL. MAX/MIN: CLODAL ACCEL. MAX/MIN:

00.6 .2517 .0104 .2517 .0104 . 0086 .0000 .0000 .000o
0006 -.2607 -. 0103 -. 2607 -. 0103 -. 006 vc000 .0000 .0000

CAS(4)- SERVICE LEVEL 3a0
fORCE MAX. .000 I
rORCE hIN. .000 o
AXIAL. SUING MAX/tN: I
NWA - .0000 .0000 I
HtA - .0000. .0000 I
GLODAL DISPL. MAX/MIN: LOCAL DISPL. MAX/miN: CLODAL ACCEL. MAX/MIN:

00000 0 O00 .0000 0000 .0000 .0000 . 0000 .0000 . 0000
0000 . 0000 . 0000 .0000 . 0000 .0000 ( M0 . 0000 0000

I
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I
I
I
I
I
I
I
I
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N U T E C H E N C I N E E R S

0 PIPE SUPPORT LOAD COMB. RUP-DISK ANALY01S P201

PROJECT: HOPE CREEK SNUBER REDUCTION _ FILE NUMBERS
OWeR: PUBLIC SERVICE ELECTRIC AND GAS COMPANY CALC. IC-31) PSEO0s. 1016
CLIENT: PUBLIC SERVICE ELECTRIC AND GAS COMPANY COMP. ADCE
4 _---…-__-_-------- ….-_-_----- …- … - …------ -4-- --

.

I
I

I

I
I
I
I
I
II
t
I
I
I
I
I
I
I
i
I
I
I
I
I
I
I
II

t

I
I
I
I
I
I
I
I

I
I
I
I

I
I
I

= I
- m :

r"Ir% = 1
6 +
9 aA

VA tj
70
V

MOVE - 1448 SUPPURT 1 OF I

PIPE DIRECTION COSINES: X - .0000. Y - I

SUPT: 61 RIGID I
TRAN. STIF. .516OE+O& I

(X) CY) (Z) I
tIRECTION COSINES: I

6264 . 0000 -. 7795 1

CAStl)- SERVICE LEVEL B
f(ORCE MAX. . 000
EORCE MIN. -65. 65s
AXIAL. SWING MAX/ISN: I
EN. - . 0001o. . 0000 I

TEN.- .0001. .0090 1
GLOBAL DISPL. MAXIPIIN LOCAL DISPL. MAX/MIN:

.0000 .0000 .000t .0000 .0001 .0000
-. 0001 -. 0090 .0000 -. 0090 .0000 -. 0001

5U5663* 645-56E* CAS(2)- SERVICE LEVEL C
FORCE MAX. .000:
FORCE MIN .000 I
AXIAL. SUING nAX/nlN: I
N/A - .0000. .0000 I

NXA - . 0000, . 0000 I
GLODAL DISPL. MAX/MIN: LOCAL DISPL. MAX/MIN:

.0000 .0000 .0000 .0000 .0000 .0000
0000 . 0000 . 0000 . 0000 .0000 . 0000

CAS(3)- SERVICE LEVEL D
FORCE MAX. 2951. 515 I
PORCE MIN. -3017. 169 1
AXIAL. SWI4N0 MAXXI1IN: I
CUMP- .0012. . 2523 1
TEN.- .0013. .2613 1
CLOBAL DISPL. MAX/MWIN: LOCAL DISPL. "AX/MIN:

.008:3 .2521 .0051 .2521 .0051 .003

.0004 -. 2611 -. 0050 -.2611 -.0050 -. 004

CAS(4)- SERVICE LEVEL 309
1'0RCE MAX. . 000
(ORCE M12N. .000 I
AXIAL. SWING MAX/MIN: I
NWA .0000. .0000 I
NWA - .0000. .0000 I
CLOBAL DISPL. MAX/MINt LOCAL DISPL. MAX/InN-

0000 . 000 . 0000 . 0000 .0000 . 0000
0000 . 0000 . 0000 . 0000 . 0000 . 0000

.

(Trans. onl ) I

.0000. Z - .0000 I

P*-W***gS*#** I:

GLOBAL ACCEL. MAX/MIN: I
0000 .0000 .00002

.0000 .0000 .00001

*-**.***,*-***

GLODAL ACCEL. MlX/IN: I
.0000 .0000 .00001
.0000 .0000 .00001

*UO**@0606664** t

GLOBAL ACCEL. miAx/miN: I
.0000 .0000 .00001
.0000 .0000 .00001

6****6**#*,,-E. I

GLOBAL ACCEL. MAX/MIN: I
.0000 .0000 .00001
.0000 .0000 .00001
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N-U T E C H E N C I N E E R -i

PIPE SUPPORT LOAD COMB. RLP-DISK ANALYSIS P201 I

PI10JECI: HOPE CREEK SNUBBER REDUCTION _ FILE NV"BERS
OWER: PUBLIC SERVICE CLECTRIC AND CAS COMPANY CALC. (C-2I1 PSEO05. 1016
CLIENT: PUBLIC SERVICE ELECTRIC AND CAS COMPANY COMP. AVCE
+ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -_ _ _ . _ -_ _ _ _ _ _ _ _ _ _

I OUTPUT SAVED IN FILE : P201RUP.SUP

I NOrMAL COMPLETION AT 12:49:17.75 6/ 7/1988

1 8

g I SUPTNVIC 22:47: 9.22 6/ 7/Is
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USER RESPONSIBLE FOR VERIFYING
PRINTED 20041222

REVISION, STATUS AND CHANGES

Y .T� -- . -

* 0 PSIEIG
CALCULATION

CONTINUATION SHEET

71TLE ID NO. 14G-I-P- F -ZOI
REFERENCE C-21, gEv. 7

SHEET

OF. . . . _

ORIGINATOR ' L
DATE

VFR o" -ft T
DATE 2- 16 -'3

- Lj
- I-L

. _ _

DECOUPLED BRUNCH CONNECTION DISPLACEMENT EVALUATION(S)

The following displacements were tabulated for review of impact upon associated
calculations. Assessments as to the impact are given at the bottom of this sheet.

('x- DATA
(_). DATA

(check

POINT 145 C.P HEADER CALCULATION C_ -_ _ _ CURRENT REVISION .L..
POINT _ BRANCH CALCULATION CURRENT REVISION_

calculation which is being worked)

LOADCASE S P Oe> NOTE: Displacements in inches rotations in radians.

DX DY DZ RX RY RZ

OLD 0 0°01 .0 0.0
NEW 0.001 0.0 0.0

LOADCASE SNFAi5S NOTE: Displacements in inches rotations in radians.

DX DY DZ RX RY RZ

Ol.D 0.001 0.0 0.0
NEW 0.015 0.00o1 o. o

LOADCAS_ NOTE: Displacements in inches . rotations in radians.

DX DY- DZ RX RY RZ

OLD

NEW

CONCLUSIONS: V) BASED UPON MINIKAL INCREASE/ACTUAL DISPLACEMENTS , NO IMPACT TO
BRANCH CALCULATIONS.

I] ATTACHMENT _ _

PAGE4/ OF i

CAC. NAO CNO , 0 / 76zA

.e e�* 4



USER RESPONSIBLE FOR VERIFYING
PRINTED 20041222

REVISION, STATUS AND CHANGES

@0 PSEG
CALCULATION

CONTINUATION SHEET

7ITLE NO. G-I- P-t Or
REFERENCE

SHEET

OF
C- 5h12 , I F R V.

4

ORIGINATOR
DATE

VFRRx-"4*
DATE

OW � I
L-

4i j-x
,or",. -

L - I_| L
.... ... . ..

DECOUPLED BRANCH CONNECTION DISPLACXENXT EVALUATION(S)

The following displacements were tabulated for review of impact upon associated
calculations. Assessments as to the impact are given at the bottom of this sheet.

(%-O DATA POINT L 2S HEADER CALCULATION C_-_1_ CURRENT REVISION 7
DATA POINT BRANCH CALCULATION __CURRENT REVISION_

(check calculation which is being worked)

LOADCASE H ER.MA L NOTE: Displacements in inches rotations in radians.

DX DY DZ RX RY RZ

OLD o.bOS2 - ° o 4~A _ __ __ _

NEW I.0 I - _ _ _ _ _ _ , ,.

LOADCASE M"1 ° 5O NOTE: Displacements in inches rotations in radians.

DX DY DZ RX RY RZ

OLD o. 0 44- .O 3< o.ora2
NEW .7 °301 0 _ _IS -a *01

LOADCASE SIAd1S. NOTE: Displacements in inches rotations in radians.

DX DY DZ RX RY RZ

OLD 0.041 o.o28 i o.oz?-4-
NtE 0.0 5 0.018 0.o 23

r LOADCASE NOTE: Displacements in inches rotations in radians.

DX DY- DZ RX RY RZ

OLD
NEW

CONCLUSIONS: CY,] BASED UPON MINIKAL INCRhikSE/ACTUAL DISPLACEMENTS , NO IMPACT TO
BRANCH CALCULATIONS.

I I ATTACHMENT ___ __ __ __

CALC. NO C 6 3 / 7 2



REVISION, STATUS AND CHANGESUSER RESPONSIBLE FOR VERIFYING
PRINTED 20041222

_ I -_ I

*L PSEG
CALCULATION

ICONTINUATION SHEET

7ITLE I0 No.HG-I-P FbZ7
I

REFERENCE Ci - 1~RL'v. 7
SHEET

OF. . . . .
. .

ORIGINATOR `
DATE t739

VFR -4*r
DATE 3 -_/6_'_9_3

_ _ -

- .I

_____________________________________ - -

DECOUPLED BUNC8 CONNECTION DISPLACEIMNT EVALUATION(S)

The following displacements vere tabulated for review of impact upon associated
calculations. Assessments as to the impact are given at the bottom of this sheet.

('-) rPXTA POINT 145 P HEADER CALCULATION C -31 CURRENT REVISION _7
(__) DATA POINT BRANCH CALCULATION CURRENT REVISION

(check calculation which is being worked)

LOADCASE Tr1AFR-iAt. NOTE: Displacements in inches , rotations in radians.

DX DY DZ RX RY RZ

OLD - 0 .02 - 0.012 o. l _1 _ _
NE-W o. ot -.o°°5 O °_ 5 _4

LOADCASE S-A B NOTE: Displacements in inches rotations in radians.

DX DY DZ RX RY RZ

OLD 0.00 0.0 _ O- O
NE, 0. .0 __ ._

LOADCASE S. 1S 5 NOTE: Displacements in inches rotations in radians.

DX DY DZ RX RY RZ

OLD 0.001 0.0 0.0 _ _

N EW 0 .0 1 5 0. O ° j 0 .0 1_ _ _ _ _ _ _ _ _ _ _ _

LOADCASE NOTE: Displacements in inches . rotations in radiais.

DX DY- DZ RX RY RZ

OLD
NEV

CONCLUSIONS: DQ BASED UPON MINIMAL INCREASE/ACTUAL DISPLACEMENTS , NO IMPACT TO
BRANCH CALCULATIONS.

I 3 ATTACHMENT 3
PAGEr 3-F OF 5

CALC.INO. c- on6r6

-V
--- ---. , --- . - 4



USER RESPONSIBLE FOR VERIFYING
PRINTED 20041222

REVISION, STATUS AND CHANGES

l

* O PSEG
CALCULATION

CONTINUATION SHEET

TITLE to NO. FP z0l

REfERENCE

SHEET

OF
C- - -1 I 9 RE V. -7

ORIGINATOR z
DATE

VFR oeee
DATE 216 -'93

L - - E
-.-

_____________________________________________________ I A I

DECOUPLED BRANCE CONNECTION DISPLACKVE7 EVALUATION(S)

The following displacements were tabulated for review of impact upon associated
calculations. Assessments as to the impact are given at the bottom of this sheet.

(-_ DATA POINT 5V C H HEADER CALCULATT', C. -3- CURRENT REVISION I
(_) DATA POINT BRANCH CALCULATION _ CURRENT REVISION_

(check calculation which is being worked) . .

LOADCASz 'TIE RM'At NOTE: Displacements in inches , rotations in radians.

DX DY D2 RX RY RZ

OLD -0°OZ - 0.02I 0.0 21
NEW -_ .002 -0.04-5 0 S0 4

1LOADCASE SAINOEB _ NOTE: Displacements in inches , rotations in radians.

DX DY DZ RX RY RZ

OLD 0.001 0.0 0.0
NEW 0 -o or 0 .-0 0 .0_ _ _ _ _ _ _ _ _ _ _ _

LOADCASE SW dSS NOTE: Displacements in inches , rotations in radians.

DX DY D2 RX RY RZ

OLD 0-001 0.0 0.0
NEW O.01 o5 0.001 , . ° _ _ I

LOADCASE NOTE: Displacements in inches , rotations in radians.

DX DY- DZ RX RY RZ

OLD _

NEW

CONCLUSIONS: $/ BASED UPON MINIMAL INCREASE/ACTUAL DISPLACEMENTS , NO IMPACT TO
BRkNCR CALCULATIONS.

L t I ATTACHMENT 3

PAG_ & OF

CALC. NO. C. 7>

- -- , - 0* - - . *



USER RESPONSIBLE FOR VERIFYING
PRINTED 20041222

REVISION, STATUS AND CHANGES

* 0 PSEG
CALCULATION

ICONTINUATION SHEET

'ITLE to No. H G - I- P'- t=b 3 4_

REFERENCE
C.- I REV. 7

SHEET

ORIGINATOR
DATE

VFR *fR
DATE

'i"d1m I

=,�L-
VW�-
2-I"193

I - I
- _- _

DECOUPLED BRANCH CONNECTION DISPLACMEXRT EVALUATION(S)

The following displacements were tabulated for review of impact upon associated
calculations. Assessments as to the impact are given at the bottom of this sheet.

(-1 DATA POINT 145C P HEADER CALCULATION C -II .. CURRENT REVISION 7
(_) DATA POINT BRANCH CALCULATION __ CURRENT REVISION_

(che`k calculation which is being worked) -

LOADCASE S IPV 010 NOTE: Displacements in inches , rotations in radians.

DX DY DZ RX tY RZ

OLD 0.°00 0.C 0.0 O
NE 0.001 0. O .O O.

LOADCASE S A ISS NOTE: Displacements in inches , rotations in radians.

DX DY DZ R% RY RZ

OLD .001 0.0 0.0 -
NEW 0.01 0.001 0 .01

LODCASE NOTE: Displacements in inches , rotations in radians.

DX DY- DZ RX RY RZ

OLD
NEW _

CONCLUSIONS: b1 BASED UPON MINIMAL INCREASE/ACTUAL DISPLACEMENTS , NO IMPACT TO
BRANCH CALCULATIONS.

t I ATTACHMENT 3
FAGF 5 OFj

CALC. NO &-Lt3 / /7f

-- - - .- - - a



0 DESIGN INPUT LOG/RECORD* EX

Project: XPS-05 System: LBP P-201 (C-31) Hope Creek

Out
Document Revision Classif. D. 1. Tech
Number Title or Subject or Date File Number L/NP Y/N Y

PSE005.0010 Generic Design Input Log/
Records Index

Bechtel Documents for LOP P-201

-- PUA Calculation Review Comments

7 PSEOO5.0010 NP N

NP Y

-V c

Document Flle W 5.IOlI -I 7
Revision No. 5
Date 12-18-89

- o-U
0 0

TAP Records Retention V
r-

going r
Doc. Responsible Oq

/N PE Approval Date M

Y AM for ASH 8/28/89 |j r

G)

zN ASH 1/30/88 M

N ASH 1/30/88

N ASH t/30/88 >

N ASH 1/30/88 (n

N ASH 1/30/88 Z

N AtiH 1/30/88
D

N ASH 1/30/88 Z

*4 .. 4C 1,.n nn tn)

8/16/85 XBP006.0102

Pipe Support Drawinqs

1-P-FD-006-H01(Q)

1-P-FD-006-102(Q)

1-P-FOO06-HO3(Q)

I-P-FD-006-H04(Q)

l-P-FD-006-ff05(Q)

I-P-FD-006-H06(Q)

I-P-FD-006-HO7(9)

1-P-FD-006-H08(Q)

I-P-FD-0064-09(Q)

l-P-FD-006-H1O(Q)

I-P-FD-006-Hll(Q)

l-P-FD-006-H12(Q)

I-P-FD-006-1H3(Q)

(On Aperture Cards)

Hanger HO Details

Hanger H02 Details

Hanger H03 Details (Shts I & 2)

Hanger 1404 Details

Hanger H05 Details

Hanger H06 Details

Hanger H07 Details

Hanger H08 Details

Hanger H09 Details

Hanger HI Details (Shts 1,2, &

Hanger HIl Details

Hanger H12 Details (Shts I & 2)

Hanger H13 Details (Shts 1 & 2)

ATTACHMEHI @

PAG - ~/ OF 7
CA1C.NO.~ C-ee3//7 P

PSE005.0020

PSE005.0020

PSEO05.0020

PSE005.0020

PSE005.0020

PSE005.0020

PSE005.0020

PSE005.0020

PSE005.0020

PSE005.0020

PSE005.0020

PSEO05.0020

PSE005.0020

3)

ASH

ASH

ASH

ASH

ASH

ASH

ASH

1/.)J/VO

1/30/88

1/30/88

1/30/88

1/30/88

1/30/88

1/30/88

* Asterisk Designates Preliminary Input
P-201

I

I

Page I of 7



DESIGN INPUT LOG/RECOR 4 DEX Docbment FllO*O 005.1011
Revision Nd. 5

Project: XPS-05 System: LBP P-201 (C-31) Hope Creek TAP Records Retention

Outgoing
Document Revision Classif. 0. 1. Tech. Doc. Responsible
Number Title or Subject or Date File Number L/NP Y/N Y/N PE Approval Date

Pipe Support Drawings

l-P-FD-006-H14(Q)

I-P-FD-006-H15(Q)

I-P-FD-006-H17(Q)

l-P-FD-006-H18(Q)

1-P-FD-006-H119(Q)

I-P-FD-006-H22(Qj

1-P-FD-014-HOI(Q)

I-P-FD-014-H02(Q)

I-P-FD-014-H03(Q)

l-P-FD-014-104(Q)

I-P-FD-014-H05(Q)

(Dn Aperture Cards)

Hanger H14 Details

Hanger H15 Details

Hanger H17 Details

Hanger H1E Detalils

Hanger H19 Details

Hanger H22 Details

Hanger HOI Details

Hanger H02 Details

Hanger H03 Details

Hanger H04 Details

Hanger H05 Details

(Shts

(Shts

(Shts

(Shts

(Shts

(Shts

(Shts

(Shts

1, 2 & 3)

1 & 2)

1 & 2)

1 & 2)

1 & 2)

1 & 2)

1, 2 & 3)

1,2,3&4)

PSE005.0020

PSE005.0020

PSE005.0020

PSE005.0020

PSE005.0020

PSE005.0020

PSE005.0020

PSE005.0020

PSEOO5.0020

PSE005.0020

PSE005.0020

ASH

ASH

ASH

ASH

ASH

ASH

ASH

ASH

ASH

ASH

ASH

1/30/88

1/30/88

1/30/88

1/30/88

1/30/88

1/30/88

1/30/88

1/30/88

1/30/88

1/30/88

1/30/88

-J CZ

m

-iM

rri

gO
P, Z

_ V

C)0

-q
0

rri

z

rrl

Oz

I

C)

U)

m

to

Piping Isometric (On Aperture Card)

l-P-FD-Ol(Q) Pipe Isometric

Valve Drawings

I

10855-P301(Q)-347-5

10855-P30)(Q)-305-4

Anchor/Darting Valve Co.
20-150 Weld Ends w/SI8-0-25
Llmitorque Operator

Anchor/Darling Valve Co.
20"-150 Swing Check Valve
ATTACHMENT
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DESIGN INPUT LOG/RECORD *EX Document Fll *i05.1011
Revision No. 5

Project: XPS-05 -System: LBP P-201 (C-31) Hope Creek TAP Records Retention

Outgoing
Document Revision Classlf. D. 1. Tech. Doc. Responsible

Number Title or Subject or Date File Number LINP r/N Y/N PE Approval Date

Pipe Support Calculation (On Microfiche)

I -P-FD-006-CO 15

I-P-FD-006-C015

1I-P-FD-006-COI 6

I-P-FD-006-C017

1 -P-FD-006-COl 8

I-P-FD-006-COiII

I -P-FO-006-C01 9

1I-P-FD-006-C020

I -P-FD-006-CO 12

I-P-FD-006-C014

I-P-FD-O006-CO02

I -P-FD-006-C009

I-P-FD-006-C007

I-'P-FD-006-C008

Hanger HOI Design Calculation

Hanger H02 Design Calculation

Hanger H03 Design Calculation

Hanger H04 Design Calculation

Hanger H05 Design Calculation

Hanger H06 Design Calculation

Hanger H07 Design Calculation

Hanger H08 Design Calculation

Hanger H09 Design Calculation

Hanger HIO Design Calculation

Hanger Hit Design Calculation

Hanger H12 Design Calculation

Hanger H13 Design Calculation

Hanger H14 Design Calculation

PSE005.1015

PSE005.1015

PSE005.1015

PSE005.1015

PSE005.1015

PSEO05.1015

PSE005.1015

PSE005.1015

PSE005.1015

PSE005.1015

PSE005.1015

PSE005.1015

PSEO05.1015

PSE005.1015

ASH

ASH

ASH

ASH

ASH

ASH

ASH

ASH

ASH

ASH

ASH

ASH

ASH

1/30/88

1/30/88

1/30/88

1/30/88

1/30/88

1/30/88

1/30/88

1/30/88

1/30/88

1/30/88

1/30/88

1/30/88

1/30/88

1/30/88

0

z

U)
--4

C
Ln

z
ty

z
C)
M
(D

L Y N ASH
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DESIGN INPUT LOG/RECOR tOEX Document Ftll. 005.1011
Revision No. 5

Project: XPS-05 System: LBP P-201 (C-31) Hope Creek TAP Records Retention

Outgoing
Document Revision Classif. 0. 1. Tech. Doc. Responsible
Number Title or Subject or Date File Number L/NP Y/N Y/N PE Approval Date

Pipe Support Calculation (On Microfiche)

I-P-FD-006-C007 Hanger H15 Design Calculation 2 PSE005.1015 L Y N ASH 1/30/88

I-P-FD-006-C008 Hanger H17 Design Calculation 2 PSE005.1015 L Y N ASH 1/30/88

I-P-FD-006-C007 Hanger H18 Design CalculatIon 2 PSE005.1015 L Y N ASH 1/30/88

I-P-FD-006-C006 Hanger H19 Design Calculation 2 PSE005.1015 L Y N ASH 1/30/88

I-P-FD-006-C0IO Hanger H22 Design Calculation I PSE005.1015 L Y N ASH 1/30/88

I-P-FD-014-COOI Hanger HOf Design Calculation 2 PSE005.1015 L Y N ASH 1/30/88.

1-P-FD-014-C003 Hanger H02 Design Calculation 3 PSE005.1015 L Y N ASH 1/30/88

I-P-FD-014-C004 Hanger H03 Design Calculation I PSE005.1015 L y N ASH 1/30/88

I-P-FD-014-CO05 Hanger H04 Design Calculation I PSE005.1015 L Y N ASH 1/30/88

I-P-FD-014-CO06 Hanger H05 Design Calculation I PSE005.1015 L Y N ASH 1/30/88

Piping Calculation

C-31 LBP P-201 Piping Calculation 6 PSE005.1016 L Y N ASH 1/30/88

SCF-31 Post Phase 2 Piping Calculation 1 PSE005.1016 L Y N ASH 1/30/88

N/A Hanger Guidance Issue 1 5 11/26/86 PSE005.1016 L Y N ASH 1/30/88

AITACIENT r.5/-
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DESIGN INPUT LOG/RECORDO EX Document File
Revision No.

Project: XPS-05 System: LBP P-201 (C-31) Hope Creek TAP Records Retention

OutgoingDocument Revision Classif. 0. 1. Tech. Doc. ResponsibleNumber Title or Subject or Date File Number L/NP Y/N Y/N PE Approval Date

SB Branch Pipe Documents

1-P-FD-201 SBP Isometric 5 PSE005.0019 L Y N ASH 6/24/88

I-P-FD-204 SBP Isometric 2 PSEO05.0019 L Y N ASH 6/24/88

1-P-FD-207 SBP Isometric 5 PSE005.0019 L Y N ASH 6/24/88

1-P-FD-208 .SBP Isometric 5 PSEO05.0019 L Y N ASH 6/24/88

I-P-FD-211 SBP Isometric 9 PSE005.0019 L Y N ASH 6/24/88

I-P-FO-234 SaP Isometric 4 PSE005.0019 L Y N ASH 6/24/88

FSK-P-1-FD-600. SBP Sketch for PT-NO56E 6 PSE005.0019 L Y N ASH 6/24/88

FSK-P-1-FD-601 S8P'Sketch for PT-H056A 8 PSEO05.0019 L Y N ASH 6/24/88

Outgoing Documents

-- Document and Interface 0 PSE005.1017 NP N Y N/A 1/27/89*"Requirement Sumrary

l-P-FO-Ol Isometric Drawing 21 PSE005.1016 NP N Y N/A 1/27/89**

l-P-FD-006-H02 Hanger Drawing 4 PSEOOS.1016 NP N Y N/A 1/27/89"*

l-P-FD-006-H03 Hanger Drawing 5 PSE005.1016 NP N Y N/A 1/27/89*"

1-P-FD-006-H05 Hanger Drawing 2 PSE005.1016 NP N Y NiA 1/27/89"*ATTACHIAEN
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DESIGN INPUT LOG/RECORDOEX Document Fil * 005.1011
Revision No. 5

Project: XPS-05 System: LBP P-201 tC-31) Hope Creek TAP Records Retention

Outgoing
Document Revision Classif. D. 1. Tech. Doc. Responsible
Number Title or Subject or Date File Number L/P Y/N Y/N PE Approval Date

Outgoing Documents

I-P-FD-006-H07

1I-P-FD-006-4109

1-P-FD-006-HIO

I-P-?D-006-C015

1-P-FD-006-C015

1I-P-FO-006-C016

I -P-FD-006-CO 17

I -P-FD-006-COIS

I-P-FO-006-CO I

I -P-FD-006-CO 19

I134-0-006-C020

I-P-FD-006-C012

1-P'-FD-006-CO 14

1I-P-FD-006-C002

I-P-FD-006-C009

Hanger Drawing

Hanger Drawing

Hanger DrAwIng

Hanger HOI

Hanger H02

Hanger H03

Hanger H04

Hanger H05

Hanger H06

Hanger H07

Hanger HOB

Hanger H09

Hanger HIO

Hanger Hlt

Design

Design

Design

Design

Design

Design

Design

Design

Design

Design

Design

Calculation

Calculation

Calculation

Calculation

Calculation

Calculation

Caiculation

Calculation

Calculation

Calculation

Calculation

4

3

3

P21

P21

Pll

Pll

Pll

P21

Pll

Pll

P21

P21

P31

P21

PSE005.1016

PSE005.1016

PSE005.1016

PSE005.1015

PSE005.1015

PSE005.1015

PSE005.1015

PSE005.1015

PSE005.1015

PSE0O5.1015

PSE005.1015

PSEO05.1015

PSE005.1015

PSE005.1015

PSE005.1015

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

HP

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

* 1/27/89"*

1/27/89"*

1/27/89**

1/27/89""

1/27/89**

* 1/27/89%*

1/27/89"*

1/27/89**

1/27/89*"

1/27/89"*

1/27/89"*

1/27/89*

1/27/89**

1/27/89"*

1/27/89"*

-JtI)

mUU

rNJ LI)

a

C)

N)

-4

;U

z
0

C-)
I

z
C)

-- I

U)

Hanger H12 Design Calculation
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DESIGN INPUT LOG/RECWRD DEX Document Fi l 005.1011
Revision No. ____

Project: XPS-05 System: LBP P-201 (C-31) Hope Creek TAP Records Retentlon

Outgoing
Document. Revision ClasIf, D. 1. Tech. Doc. Responsible

Number Title or Subject or Date Fi le Number L/NP Y/N Y/N PE, Approval Date

Outgoing Documents (Continued)

1-P-FD-006-C007

I -P-FD-006-COOB

l-P-FD-006-C007

1 -P-FD-006-C0 08

I-P-FD-006-C007

1 -P-FD-006-CO06

l-P-FD-006-CO0O

l-P-FD-O014-;MOI

l-P-FD-014-C003

l-P-FD-O 14-C004

l-P-FD-014-C005

l-P-FD-0 14-C006

. Hanger H13 Design

Hanger H14

Hanger H15

Hanger H17

Hanger H18

Hanger H19

Hanger H22

Hanger HO1

Hanger H02

Hanger H03

Hanger H04

Hanger H05

Design

Dosign

Design

Dos I gn

Design

Design

Design

Dosign

Design

Calculation

Calculation

Calculation

Calculation

Calculation

Calculation

Calculation

Calculation

Calculation

Calcu lat ion

P31

P31

P31

P31

P31

P41

P21-1

P31

P41

P21

P21

P21

PSE005.1015

PSE005. 1015

PSE005.1015

PSE005, 1015

PSE005.1015

PSE005. 1015

PSE005.1015

PSE005. 1015

PSE005.1015

PSE005. 1015

I PSE005.t101

PSE005. 1015

N

N

N

N

NP

NP

NP

NP

NP

NP

NP

NP

N

N

N

N

N

N

N

N

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

R/A

1/27/89**

1/27/89"*

1/27/89*"

1/27/89**

1/27/89**

1/27/89**

1/27/89**

1/27/89**

1/27/89**

1/27/89"*

1/27/89"*

1/27/89**

U C
;uU)
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5
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z
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0
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Design Calculation

Design Calculation

Pipinq Calculation Outgoing

C-31

N/A

LBP P-201 Plping Calculation

Hanger Guidance Issue 15

P71

P61

PSEO05. 1016

PSE005. 1016

N

N

y

y

N)A

N/A

1/27/89"*

1/27/89**
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USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
PRINTED 20041222

Attachment No: 1
Page 1 of 1_

SNUBBER REDUCTION SUMMARY

The following provides a summary of the results of the snubber
. reduction effort on this system: ...

SNUBBERS REMOVED: 8

SUPPORT NO.

1-P-FD-006-H10
1-P-FD-006-H09
1-P-FD-006-H07
1-P-FD-006-H05
1-P-FD-006-H03
1-P-FD-006-H02

(Pair)
(Pair)

SNUBBERS REPLACED: 0

SUPPORT NO.

None

NUMBER OF SNUBBERS REMAINING: 6

PSE005*1017
Revision 0

ATTACHMENT _5
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USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
PRINTED 20041222

Attachment No: 2
Page 1 of 2

LIST OF CALCULATIONS

* The followinc calculations document the snubber reduction analysis
performed for this system.

A. PIPING CALCULATIONS

CD CALC.
NO.* NO. CALCULATION TITLE REV.

C-31 Piping Code Compliance Documentation P7I
System P-201

B. HANGER GUIDANCE PACKAGES

CD CALC.
NO.* NO. CALCULATION TITLE REV.

C-31-HG Pipinq Code Compliance Documentation P6I
System P-201 - Hanger Guidance Package

C. PIPE SUPPORt CALCULATIONS

CD
NO.* CALCULATION NOS. REV.

1-P-FD-006-C002 P3I
l-P-FD-006-C006 P4I
I 1-P-FD-006-C007 P31
1-P-FD-006-C008 P3I
1-P-FD-006-C009 P2I
1-P-FD-006-CO10 P2I
1-P-FD-006-COl1 P2I
1-P-FD-006-C012 P2I
1-P-FD-006-C014 P21
1-P-FD-006-C015 P21
1-P-FD-006-C016 P11
1-P-FD-006-C017 P1I
1-P-FD-006-CO18 P1I
-1-P-FD-006-C019 P1I
1I-P-FD-006-C020 P1I
1-P-FD-014-COO P3I
1-P-FD-014-C003 P4I
*1-P-FD-014-C004 P2I
1-P-FD-014-C005 P2I
1-P-FD-014-C006 P2I

* CD number to be assigned by PSE&G.

PSE005.1017 AnAHMEW
Revision 0 3

CALC. NO. /7- , 0



USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
PRINTED 20041222

Attachment No: 2
Page 2 of 2

LIST OF CALCULATIONS
(Concluded)

D. OTHER CALCULATIONS**

CD
NO *

CALC.
NO. CALCULATION TITLE REV.

(None)

* CD number to be assigned by PSE&G.

** Refer to PSE005.1008 for list of calculations generic to all
systems.

PSE005.1017
Revision 0
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USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
PRINTED 20041222

Attachment No: 3Page I of

0 LIST OF OPERATIONAL DESIGN CHANGE NOTICES

The following Operational Design Chance Notices (ODCN's) implement
the design changes resulting from the snubber reduction analysis.

DOCUMENT CHANGED
ODCN
NO.* REV. TYPE NUMBER REV.

l-P-FD-0l 210 Isometric Drawing

0

0

0

0

0

0

Hanger Drawing

Hanger Drawing

Hanger Drawing

Hanger Drawing

Hanger Drawinq

Hanger Drawing

l-FD-006-H02

l-FD-006-H03

1-FD-006-H05

l-FD-006-H07

1-FD-006-H09

1-FD-006-H10

4

5

2

2

3

3

* ODCN number to be assigned by PSE&G.

PSE005.1017
Revision 0
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USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
PRINTED 20041222

Attachment No: 4
Page 1 of 4

INTERFACE REQUIREMENTS

The following interface requirements must be completed prior to the
final issuance of the ODCN's for-implementation.

A. BUILDING STRUCTURE REEVALUATION

1. The following pipe supports have increased reaction loads
due to snubber reduction and a total reaction load over
5,000 lbs. The building structure to which they are
attached require requalification for the interface loads
documented in the calculation for that pipe support.

SUPPORT NOS.

None

2. The following equipment have increased reaction loads due
to snubber reduction. The building evaluation to which
they are attached require requalification to the nozzle
load documented in the Piping Calculation C-31.

EQUIPMENT (Type and Number)

HPCI Turbine 10S211 Exhaust Nozzle

PSE005.1017
Revision 0
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USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
PRINTED 2004 1222

Attachment No: 4
Page 2 of 4

INTERFACE REQUIREMENTS
(Continued)

B.i-DECOUPLED BRANCH LINE REQUALIFICATION -

The following decoupled branch lines have increased displace-
ments and/or accelerations due to snubber reduction as docu-
mented in the Pipinq Calculation C-31. These decoupled branch
lines require requalification for these increased displacements
and/or accelerations.

BRANCH LINE DESIGNATION
(ISO. NO/CALC.NO.)

PISTAR
NODE ID

BRANCH.
TYPE*

1-P-FD-006-l" (I-P-FD-211/11.2201.3602.01) 54BR I-C

* See Table 4.B-1 of description of branch types.

PSE005.1017
Revision 0 ATTACHMENT_ _5
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USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
PRINTED 20041222

Attachment No: 4
Page 3 of 4

TABLE 4.B-1

DECOUPLED BRANCH LINE TYPES

BRANCH
TYPE

I-A

I-B

I-C

II-A

II-B

II-C

DESCRIPTION

Cantilevered vent or drain within Mark I region.

Branch line within Mark I reqion qualified by simplified
methods.

Branch line within Mark I recion qualified by
computerized analysis methods.

Cantilevered vent or drain outside Mark I region.

Branch line outside Hark I region qualified by simplified
(chart) methods.

Branch line outside Mark I region qualified by
computerized analysis methods.

f0ACHMENT

1017 P
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USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
PRINTED 20041222

Attachment No: 4
Page 4 of 4

INTERFACE REQUIREMENTS
(Concluded)

.- C.- FIELD WALKDOWNS .. , . ,. , ,_ .I

Displacements of the piping have increased in some locations due
to snubber reduction. Field walkdowns may need to be performed
to confirm that the revised displacements of the piping during a
seismic or other dynamic event would not interfere with or
adversely interact with other structures or piping adjacent to
the TAP system.

U3TACHMENT 57
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USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
PRINTED 20041222

STRESS ANALYSIS CHECKLIST

CAI bTICIN N./RE.: C-3B/p7ix

PIS.AR RLN ID/DATE:

Yes No E/A

1.0

1.1

1.2

1.3

PISTAR MODEL G!~EYRY

Have all updates, if any, been
incorporated in the PISTAR model?

Have as-uilt deviations reconciled in
XBP-06 Piping Calculation been incorporated
in the PISrAR model?

t47
4.-

a. Are the revision levels of the As-Built
Iscmetrics referenced in Piping Calcu-
lation, the latest revision of the
XBP-06 isometrics?

1.4

1.5

2.0

b. If no, have the changes in the later
revisions of the isometric been in-
corporated in the PISTAR model?

Have the changes from an outstanding SCF.
calculations incorporated in the piping
model?

Has the revised support stiffness been
considered?

-7-

4z1

2.1

2.2

.A AND MAD "IMTIONS

If the system is a branch line from another
subsystem included within the scope of this
project, have the revised thermal and seismic
movements been used in the branch line sub-
system stress analysis?

Have at least 33 Hz been extracted for use in
the seismic response spectra analysis?

_1z �-
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USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
PRINTED 20041222

SYSTEM: _f

Yes No N/A

.2.3

2.4

3.0

3.1

Are ZPA effects included in the analysis?

Have the modal responses for a seismic response
spectra analysis been combined using the group-
ing method for closely spaced modes specified in
NRC Regulatory Guide 1.92 been used?

EVAStreass

Pipe Stress

3.1.1 Have provisions of editions or addenda
of the ASME Code, Section III, 1977 Edition
other than the Summer 1977 Addenda for
piping and the Summer 1979 Addenda for flanges
been used? (If so, list the provisions and
edition or addenda used in the REMARKS section
of this checklist and document the PSE&G's
approval for their use.)

3.1.2 Have all flanges been evaluated?

3.1.3 Have all welded attachments been evaluated?

3.1.4 Have all SBP interfaces been assessed
for their effects on branch lines?

vl_�

3.1.5 Has the functionality of ASME Class 2 and 3
stainless steel elbows and bends been,
demonstrated?

3.2 Valve Accelerations(l)

3.2.1 Have the valve accelerations been shown to
be either (1) less than the allowable
values given in the system design specifi-
cation; or (2) 19es than those obtained in
the exisng _amali%?

az_�_

PJTACMMEHT -1

JPAGL- 1/ .F

CAMC Ho9/ <Zeo
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SISE(o

Yes

3.3 Pipe Supports

3.3.1 Have the effects of the change in preload
on a spring hanger been reconciled?

tll__�

3.3.2 Have the effects of uplift on one-way
supports been reconciled?

3.4 Equipment toads/Displacements(1)

3.4.1 Have loads on equipment (including ex-
pansion joints) been shown to be either:
(1). less than the allowable values given
in the subsystem design specification; or
(2) 1l= than-r1 tIC aoo ±t1 fr6 '
ah existing analyst-

3.5 Penetration Loads51)

3.5.1 Are the loads on the torus penetration
less than the loads obtained in the
existing analysis?

Note:

(1) An answer of 'No' would require requalification and
piping calculations.

- _1:�_

documentation in the

Rprks

T3'S-1 PsneX7'^,, $cc, f'aw p 'e-d / I- 4
04carnww4 ) -c Stj nuveg 5cC- 203 .

Approved: i E
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ATTACHMENT VII

MARK I SPECTRA AT SBP INTERFACE
(SYSTEM P201, CALC. NO. C-31)

The acceleration response spectra were-regenerated in order to obtain the
spectra in magnetic media for use in the small bore piping (SBP) analysis
(Project XPS-025). The QABI, CHUGI, and COI spectra were regenerated using
the RESGEN and ENVELOP computer programs.

QABI:

Spectra were generated for the QABI (C3.2) load case. Spectra were generated
for all the critical tuned frequency cases as in the large bore analysis
(LBP). The spectra thus generated for each tuned frequency case were
enveloped using the ENVELOP computer program. The output spectra of the
ENVELOP run are in ready-to-use PISTAR computer program input format, for use
in the SBP PISTAR analysis.

CHUGI, COI:

Spectra were regenerated for COI, and CHUGI cases also using the RESGEN
computer program. Even though only one load case exists within these loads,
the ENVELOP computer program was run for these loads also in order to obtain
the spectra in the PISTAR input format, for use in the SBP analysis.

* This attachment includes the following spectra for SBP analysis:

1. Enveloped spectra in PISTAR format for QABI (C3.2)_Itad caseD

2. Response spectra in PISTAR format for the CHUGI lod ase,6 eiD
3. Response spectra in PISTAR format for the COI load case.

'. .Ae- 93.

G/3J93. ;-

ATTACHMENT VII CALC NO. C-31
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c
c

C
c
C
C
C
C
C
C
C

program jvelop

*____________________________________________________________________*

N U T E C H E N G I N E E R S -- Chicago

JVELOP Program

Version 2.0.0

April 16, 1991

*…-------------------------------------------------------------------*

c This program computes an envolped response spectra from the
c individual loadcase spectras created by RESGEN and outputs
c the enveloped spectra in PISTAR format.
c

c The program reads TAPEI and TAPE2 data from a RESGEN response
c spectra computation. TAPEI contains the spectra control
c parameters (for input to PLOTSC) and TAPE2 the individual load
c spectras.
c

c
c Variable definitions:
C

c TapeOl.dat Input

Name

nspec
npoint
ntitle
node (i)
idir(i)
type
icase

Type
____

int
int
int
chr
chr
chr
int

Definition
_______________________

no. of spectras on tapeO2.dat
no. of frequency points/spectra
no. of title cards on tapeO2.dat
PISTAR node id
direction of spectra (X, Y, or Z)
type of spectra (tran or rot)
spectra load case no.

TapeO2.dat Input

Name Type Definition
spetrfequnc__ pliudpi_
spectra frequency amplitude pairsa(i,j) real

output

tapeO3.dat -- enveloped spectra in PISTAR format
tapeO4.dat -- enveloped spectra in RESGEN format
jvelop.out -- standard output file (text file)

Program Limitations:
200 individual spectra
500 frequencies/spectra

ATTACHMENT VII CALC NO. C-31
PAGE 3 OF 43
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character*5 node, idir, knode, kdir, lnode
character*72 source, junk

__ character*80 qablok
C.

dimension node(200), idir(200), knode(200), kdir(200), lnode(200)
dimension a(200,1000), amp(200,500)

C

c Open input/output devices
C

open
open
open
open
open
open
open

(
(
(
(
(
(
(

unit= 1, file= 'tapeol.dat',
unit= 2, file= 'tapeO2.dat',
unit= 3, file= 'tapeo3.dat',
unit= 4, file= 'tapeO4.dat',
unit= 5, file= 'jvelop.for',
unit= 6, file= 'jvelop.out',
unit= 7, file= 'qablok.dat',

I .

err= 8021
err= 802
err= 803
err-- 804
err= 805
err= 806
err- 807

)
)
)
)
)
)
)

C

C
C

C
C
c

c

C

C

write qablock to output file

write(6, '(al /)' ) '1'
1 read(7, 7001, end- 2 ) gablok
write( 6, 7002 ) qablok
go to 1

Echo program source file

2 write( 6, 6001 )
num = 0

5 read( 5, 1001, end= 10 )
num - num + 1
if ( num .eq. 50) then

write(6, '(al ///)' )
num = 0

end if
write( 6, 6002 ) source

go to 5

source

'1'

read and check tapel input data

10 read( 1, 1000 ) nspec, npoint, ntitle
write(6, '(al //I)' ) '1'
do 15 n = 1, ntitle + 5

read( 1, 1001 ) junk
if ( n .gt. 5) write( 6, 6002 ) junk

15 continue
if (nspec .gt. 200) then

write(6, 6901) nspec
go to 999

endif
if (npoint .gt. 500Y then

write(6, 6902) .npoint
go to 999

endif

ATTACHMENT VII. CALC NO. C-31
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write( 6, 6003 ) nspec, npoint
np2 = npoint*2
write(6, 6004)
do 20 i - 1, nspec

read( 1, 1002 ) node(i), idir(i), type, icase
write(6, 6005 ) i, node(i), idir(i), type, icase
if (i .gt. 50) write(6, '(al //)' ) '1'

20 continue
c

c read spectra from tape2
C

do 30 i - 1, nspec
read( 2, 2001 ) ( a(ij), j = 1, np2 )
do 30 j = 1, npoint

if ( a(i, j*2-1) .eq. a(l, j*2-1) ) go to 25
write( 6, 6902 )
go to 999

25 continue
30 continue

c

c Identify Node/Direction Pairs
c

k=1
knode(1) = node(l)
kdir(1) = idir(1)
do 40 i - 1, nspec

do 35 kk =1, ck
if (knode(kk) .eq. node(i) .and. kdir(kk) .eq. idir(i))

+ go to 40
35 continue

k = k + 1
knode(k) - node(i)
kdir(k) = idir(i)

40 continue
kount = k

c

c zero node/direction pair amplitudes
c

do 50 k = 1, kount
do 45 j = 1, npoint

amp(k,j) = 0.0
45 continue
50 continue

c

c envelope amplitudes for node/direction pairs
c

do 70 i = 1, nspec
do 65 k = 1, kount

if (knode(k) .eg. node(i) .and. kdir(k) .eq. idir(i))
+ go to 55

go to 65
55 continue

do Go j = 1, npoint
if (a(i, j*2) .gt. amp(k, j)) amp(k, j)=a(i, j*2)

60 continue
Aa go to 70

ATTACHMENT VII CALC NO. C-331
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65 continue
70 continue

C. c identify nodes
c

lnode(l) = knode(1)
do 80 k = 1, kount

do 75 11 - 1, 1
if (lnode(ll) .eq. knode(k)) go to 80

75 continue
1 - I +1
lnode(l) knode(k)

80 continue
lount=1

c
c write enveloped spectra to tapeO3.dat in PISTAR format
C and to tapeO4.dat in RESGEN format
c

do 90 1 = 1, lount
write( 3, 3001 ) lnode(l)
write( 3, 3002 )
write( 3, 3003 )
do 85 k = 1, kount

if (lnode(l) .ne. knode(k)) go to 85
write( 3, 3005 ) kdir(k), a(l, 1), amp(k, 1),

+ a(1, 3), amp(k, 2)
write( 3, 3006 ) (a(l, j*2-1), amp(k, j), j = 3, npoint)
write( 4, 4001 ) (a(l, j*2-1), amp(k, J), j = 1, npoint). 85 continue

90 continue

Cc
c write enveloped spectra to output tapeO6.dat
c
c

write(6, '(al /)' ) '1'
do 100 1 = 1, lount

write( 6, 6006 ) lnode(l)
write( 6, 6007 )
write( 6, 6008 )
do 95 k = 1, kount

if (lnode(l) .ne. knode(k)) go to 95
write( 6, 6009 ) kdir(k), a(l, 1), amp(k, 1),

+ a(l, 3), amp(k, 2)
write( 6, 6010 ) (a(l, j*2-1), amp(k, j), j = 3, npoint)

95 continue
100 continue

goto 999
c
c write error messages
C

801 write(6, 6904) 'tapeOl.dat'
stop

802 write(6, 6904) 'tapeO2.dat'
stop

ATTACHMENT VII CALC NO. C-31
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803 write(6,
stop

804 write(6,
stop

* 805 write(6,
stop

806 write(6,
stop

807 write(6,
stop

c

6905) 'tapeo3.dat'

6905) 'tapeO4.dat'

6904) 'tapeO5.dat'

6905) 'tapeO6.dat'

6904) !qablok.dat'

1000 format(i5, 5x, 2i5)
1001 format( a72 )
1002 format(32x, a5, 2x, al, lx, a4, 6x, i2)

c
2001 format(8flO.0)

c
6001 format('1' /// 5x, 'ENVELOPE --- VERSION 1.0.0' //

5x, 'SOURCE CODE' // )
6002 format(5x, a72)
6003 format(// 5x, 'NO. OF SPECTRA = ', i3 /

+ 5x, 'NO. OF FREQUENCY POINTS = , i3 / )
6004 format(Sx, 'SPECTRA', 25x, 'LOAD' / 4x, 'NO', 5x, 'NODE',

+ 3x, 'DIR', 4x, 'TYPE', 4x, 'CASE')
6005 format(lx, i5, 5x, a5, 3x, al, 5x, a4, 5x, i2)
6006 format(// 5x, 'COMMENT', 3x, 'NODE ', a5, Sx,

+ 'ACCELERATION SPECTRA')
6007 format(5x, 'CASE', 6x, 'XXXXX')
6008 format(5x, 'SEISMIC', 7x, '1', lOx, '386.4', 5x, '386.4',

+ 5x, '386.4', 7x, 'CSM', 7x, 'RSS')
* 6009 format(5x, al, '-SHOCK', 9x, 'FREQ', 5x, 'ACCEL', 4F10.3)

6010 format(5x, 16x, 'FREQ', 5x, 'ACCEL', 4F10.3)
c
3001 format(// 'COMMENT', 3x, 'NODE = ', a5, 5x,

+ 'ACCELERATION SPECTRA')
3002 format('CASE', 6x, 'XXXXX')
3003 format('SEISMIC', 7x, '1', 10x, '386.4', 5x, '386.4',

+ 5x, '386.4', 7x, 'CSM', 7x, 'RSS')
3005 format( al, '-SHOCK', 9x, 'FREQ', 5x, 'ACCEL', 4F10.3)
3006 format( 16x, 'FREQ', 5x, 'ACCEL', 4F10.3)

c
4001 format(8flO.3)

c
6901 format(5x,
6902 format(5x,
6903 format(5x,
6904 format(5x,
6905 format(5x,

c

'ERROR...NSPEC - ', i5, ' > 200 (INTERNAL LIMIT)')
'ERROR...NPOINT = ', i5, ' > 70 (INTERNAL LIMIT)')
'ERROR...FREQUENCY POINTS NOT UNIFORM')
'ERROR...INPUT FILE -> ', alO, 'IS MISSING.' )
'ERROR...UNABLE TO OPEN OUTPUT FILE -> ', alO)

7001 format( a80 )
7002 format(lOx, a80 )
999 stop

end

ATTACHMENT VII CALC NO. C-31
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COMMENTO CASE
0 SEISMIC

X-SHOCK

NODE = 54BR

1
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ

ACCELERATION SPECTRA

386.4
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

386.4
1.000
3.000
4.100
4.300
4.500
4.700
4.900
5.100
5.300
5.500
5.700
5.900
6.100
6.300
6.500
6.700
6.900
7.100
7.300
7.500
7.700
7.900
8.100
8.300
8.500
8.700
8.900
9.100
9.300
9.500
9.700
9.900

10.100
10.300
10.500
10 .700
10.900
11.100
11.300
11.500
11.700
11.900
12.100
12.300
12.500
12.700
12.900
13.100
13.300
13.500
13.700

386.4
0.006
0.072
0.125
0.135
0.157
0.155
0.163
0.199
0.202
0.218
0.268
0.272
0.291
0.344
0.351
0.378
0.402
0.455
0.479
0.505
0.574
0.555
0.654
0.650
0.718
0.758
0.835
0.884
0.990
1.045
1.150
1.214
1.272
1.351
1.365
1.514
1.710
1.932
2.139
2.412
2.666
2.840
3.040
3.151
3.122
3.046
2.9pl
3.040
3.703
4.829
6.122

CSM
2.000
4.000
4.200
4.400
4.600
4.800
5.000
5.200
5.400
5.600
5.800
6.000
6.200
6.400
6.600
6.800
7.000
7.200
7.400
7.600
7.800
8.000
8.200
8.400
8.600
8.800
9.000
9.200
9.400
9.600
9.800

10.000
10.200
10.400
10.600
10.800
11.000
11.200
11.400
11.600
11.800
12.000
12.200
12.400
12.600
12.800
13. 000
13.200
13.400
13.600
13.800

RSS
0.031
0.122
0.121
0.145
0.161
0.141
0.185
0.204
0.190
0.246
0.277
0.269
0.323
0.347
0.369
0.400
0.417
0.474
0.465
0.548
0.573
0.613
0.669
0.674
0.734
0.803
0.837
0.956
1.007
1.116
1.145
1.273
1.293
1.347
1.411
1.628
1.808
2.054
2.301
2.498
2.756
2.988
3.071
3.136
3.114
2.960
2.916
3.298
4.217
5.482
6.858
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FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ

,~ FREQ
FREQ
F2REQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ.

*FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FR~EQ
FREQ
FREQ

. FREQ
FREQ
FREQ
FREQ

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

13.900
14.100
14.300
14.500
14.700
14.900
15.100
15.300
15.500
15.700
15.900
16.100
16.300
16.500
16.700
16.900
17.100
17.300
17.500
17.700
17.900
18.100
18.300
18.500
18.700
18.900
19.100
19.300
19.500
19.700
19.900
20.100
20.300
20.500
20.700
20.900
21.100
21.300
21.500
21.700
21.900
22.100
22.300
22.500
22.700
22.900
23.100
23.300
23.500
23.700
23.900
24.100
24.300
24.500
24.700
24.900

7.621
9.046

10.370
11.520
12.780
14.660
15.810
16.000
15.240
14.110
12.930
11.640
10.250
8.837
7.487
6.263
5.312
4.487
3.886
3.548
3.402
3.287
3.133
3.022
2.885
2.712
2.526
2.349
2.225
2.182
2.177
2.162
2.130
2.062
1.966
1.868
1.802
1.747
1.730
1.727
1.724
1.721
1.722
1.731
1.740
1.731
1.680
1.666
1.662
1.687
1.760
1.792
1.827
1.932
2.041
2.103

14.000
14.200
14.400
14.600
14.800
15.000
15.200
15.400
15.600
15.800
16.000
16.200
16.400
16.600
16.800
17.000
17.200
17.400
17.600
17.800
18.000
18.200
18.400
18.600
18.800
19.000
19.200
19.400
19.600
19.800
20.000
20. 200
20.400
20.600
20.800
21.000
21.200
21. 400
21. 600
21.800
22.000
22.200
22.400
22.600
22.800
23.000
23.200
23.400
23.600
23.800
24.000
24.200
24.400
24.600
24.800
25.000

8.324
9.688

11.020
12.100
13.710
15. 290
16.060
15.650
14.780
13.580
12.270
10.960
9.518
8.135
6.818
5.749
4.883
4.165
3.681
3.461
3.349
3.202
3.074
2.955
2.798
2.621
2.433
2.278
2.194
2.178
2.173
2.149
2.101
2.016
1.916
1.826
1.775
1.736
1.727
1.726
1.722
1.721
1.726
1.736
1.739
1.712
1.668
1.673
1.645
1.715
1.788
1.768
1.882
1.998
2.060
2.169
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I,

FREQ
MQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
PREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ:
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEI
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

25.100
25.300
25.500
25.700
25.900
26.100
26.300
26.500
2 6. 0PQ,.-
26.900
27.100
27.300
27.500
27.700
27.900
28.100
28.300
28.500
28.700
28.900
29.100
29.300
29.500
29.700
29.900
31.000
33.000
35.000
37.000
39.000
41.000
43.000
45.000
47. 000
49.000
51.000
53.000
55.000
S7. 000
59.000
1.000
3.000
4.100
4.300
4.500
4.700
4.900
5.100
5.300
5.500
5.700
5.900
6.100
6.300
6.500
6.700

2.230
2.374
2.585
2.674
2.806
2.799
2.873
2.952
3.073
3.120
3.154
3.139
3.146
3.178
3.172
3.258
3.249
3.193
3.160
3.066
2.902
2.811
2.569
2.365
2.128
1.425
1.159
1.109
1.144
1.059
1.063
0.995
1.001
1.011
1.008
0.953
0.922
0.958
0.992
0.962
0.000
0.003
0.005
0.006
0.007
0.008
0.009
0.011
0.012
0.016
0.019
0.024
0.031
0.038
0.048
0.051

25.200
25.400
25.600
25.800
26.000
26.200
26.400
26.600
26.800
27.000
27.200
27.400
27.600
27.800
28.000
28.200
28.400
28.600
28.800
29.000
29.200
29.400
29.600
29.800
30.000
32.000
34.000
36.000
38.000
40.000
42.000
44.000
46.000
48.000
50.000
52.000
54.000
56.000
58.000
60.000
2.000
4.000
4.200
4.400
4.600
4.800
5.000
5.200
5.400
5.600
5.800
6.000
6. 200
6.400
6.600
6.800

2.302
2.498
2.632
2.760
2.809
2.850
2.893
2.973
3.117
3.130
3.141
3.155
3.141
3.182
3.205
3.273
3.188
3.195
3.090
3.008
2.869
2.709
2.462
2.236
2.063
1.301
1.158
1.072
1.038
0.990
1.039
1.008
0.992
0.933
1.016
0.993
1.028
0.950
0.928
0.904
0.001
0.005
0.005
0.006
0.007
0.008
0.010
0.011
0.014
0.017
0. 022
0.027
0.034
0.043
0.051
0.048

Y-SHOCK

ATTACHMENT VII CALC NO. C-31
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USER RESPONSIBLE FOR VERIFYING REVISION. STATUS AND CHANGES
PRINTED 20041222

FREQ
FREQ
FREQ
FREQ

* FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ

* FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

6.900
7.100
7.300
7.500
7.700
7.900
8.100
8.300
8.500
8.700
8.900
9.100
9.300
9.500
9.700
9.900

10.100
10.300
10.500
10.700
10.900
11.100
11.300
11.500
11.700
11.900
12.100
12.300
12.500
12.700
12.900
13.100
13.300
13.500
13.700
13.900
14.100
14.300
14.500
14.700
14.900
15.100
15.300
15.500
15.700
15.900
16.100
16.300
16.500
16.700
16.900
17.100
17.300
17.500
17.700
17.900

0.042
0.028
0.023
0.025
0.026
0.027
0.028
0.028
0.029
0.032
0.035
0.038
0.042
0.046
0.049
0.053
0.058
0.063
0.071
0.080
0.088
0.096
0.104
0.113
0.129
0.146
0.163
0.181
0.196
0.210
0.225
0.240
0.259
0.299
0.336
0.367
0.396
0.423
0.467
0.516
0.555
0.584
0.598
0.586
0.552
0.501
0.446
0.407
0.398
0.381
0.366
0.347
0.324
0.298
0.271
0.248

7.000 0.036
7.200 0.024
7.400 0.024
7.600 0.025
7.800 0.026
8.000 0.027
8.200 0.028
8.400 0.028
8. 600. .,-0.030

8.800 0.033
9.000 0.037
9.200 0.040
9.400 0.044
9.600 0.048
9.800 0.051

10.000 0.056
10.200 0.060
10.400 0.067
10.06D0 0.075-
10.800 0.084
11.000 0.092
11.200 0.100
11.400 0.107
11.600 0.121
11.800 0.137
12.000 0.155
12.200 0.172
12.400 0.189
12.600 0.203
12.800 0.217
13.000 0.232
13.200 0.248
13.400 0.277
13.600 0.319
13.800 0.351
14.000 0.383
14.200 0.405
14.400 0.445
14.600 0.491
14.800 0.541
15.000 0.573
15.200 0.592
15.400 0.596
15.600 0.572
15.800 0.530
16.000 0.469
16.200 0.422
16.400 0.404
16.600 0.390
16.800 0.373
17.000 0.357
17.200 0.336
17.400. 0.311
17.600 0.284
17.800 0.258
18.000 0.246
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USER RESPONSIBLE FOR VERIFYING
PRINTED 20041222

REVISION, STATUS AND CHANGES

FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FR.EQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FR~EQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ

ACCEL 18.100
ACCEL 18.300
ACCEL 18.500
ACCEL 18.700
ACCEL 18.900
ACCEL 19.100
ACCEL 19.300
ACCEL 19.500
ACCEL -- 19. 700
ACCEL 19.900
ACCEL 20.100
ACCEL 20.300
ACCEL 20.500
ACCEL 20.700
ACCEL 20.900
ACCEL 21.100
ACCEL 21.300
ACCEL 21.500
ACCEL 21.700
ACCEL 21.900
ACCEL 22.100
ACCEL 22.300
ACCEL 22.500
ACCEL 22.700
ACCEL 22.900
ACCEL 23.100
ACCEL 23.300
ACCEL 23.500
ACCEL 23.700
ACCEL 23.900
ACCEL 24.100
ACCEL 24.300
ACCEL 24.500
ACCEL 24.700
ACCEL 24.900
ACCEL 25.100
ACCEL 25.300
ACCEL 25.500
ACCEL 25.700
ACCEL 25.900
ACCEL 26.100
ACCEL 26.300
ACCEL 26.500
ACCEL 26.700
ACCEL 26.900
ACCEL 27.100
ACCEL 27.300
ACCEL 27.500
ACCEL 27.700
ACCEL 27.900
ACCEL 28.100
ACCEL 28.300
ACCEL 28.500
ACCEL 28.700
ACCEL 28.900
ACCEL 29.100

0.244
0.239
0.232
0.224
0.215
0.207
0.200
0.196
0.203
0.212
0.219
0.225
0.228
0.231
0.233
0.237
0.246
0.262
0.285
0.317
0.356
0.399
0.445
0.491
0.534
0.588
0.642
0.716
0.800
0.869
0.966
1.033
1.127
1.211
1.279
1.343
1.395
1.470
1.507
1.542
1.536
1.514
1.526
1.495
1.452
1.442
1.399
1.362
1.326
1.337
1.356
1.359
1.341
1.365
1.392
1.386

18.200
18.400
18.600
18.800
19.000
19.200
19.400
19.600
19.800
20.000
20.200
20.400
20.600
20.800
21.000
21.200
21.400
21.600
21.800
22.000
22.200
22.400
22.600
22.800
23.000
23.200
23.400
23.600
23.800
24.000
24.200
24.400
24.600
24.800
25.000
25.200
25.400
25.600
25.800
26.000
26.200
26.400
26.600
26.800
27.000
27.200
27.400
27.600
27.800
28.000
*28.200

28.400
28.600
28.800
29.000
29.200

0.242
0.235
0.228
0.219
0.211
0.203
0.198
0.199
0.208
0.215
0.222
0.227
0.230
0.232
0.234
0.241
0.254
0.271
0.300
0.336
0.377
0.422
0.468
0.513
0.559
0.616
0.669
0.761
0.834
0.921
1.002
1.086
1.160
1.242
1.318
1.371
1.443
1.493
1.526
1.539
1.530
1.520
1.517
1.460
1.452
1.424
1.373
1.346
1.322
1.348
1.360
1.353
1.342
1.382
1.394
1.369
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USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
PRINTED 20041222

Z-SHOCK

FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ

;FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FRQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
P¶REQ
FREQ
FREQ
FREQ
F2REQ
FREQ
FREQ
FREQ
FREQ
FREQ

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL'
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

29.300
29.500
29.700
29.900
31.000
33.000
35.000
37.000
39.000
41.000
43.000
45.000
47.000
49.000
51.000
53.000
55.000
57.000
59.000
1.000
3.000
4.100
4.300
4.500
4.700
4.900
5.100
5.300
5.500
5.700
5.900
6.100
6.300
6.500
6.700
6.900
7.100
7.300
7.500
7.700
7.900
8.100
8.300
8.500
8.700
8.900
9.100
9.300
9.500
9.700
9.900

10.100
10.300
10.500
10.700
10.900

1.349
1.369
1.342
1.287
1.024
0.739
0.943
1.057
1.101
1.022
0.923
0.917
0.766
0.854
0.918
0.804
0.740
0.674
0.660
0.001
0.009
0.016
0.01B
0.020
0.021
0.022
0.026
0.025
0.028
0.033
0.034
0.038
0.041
0.045
0.048
0.052
0.056
0.060
0.063
0.067
0.071
0.076
0.079
0. 088
0.091
0.098
0.106
0.115
0.123
0.131
0.141
0.148
0.160
0.*171
0.185
0.198

29.400
29.600
29.800
30.000
32.000
34.000
36.000
38.000
40.0.00
42.000
44.000
46.000
48.000
50. 000
52.000
54.000
56.000
58.000

-60.000
2.000
4.000
4.200
4.400
4.600
4.800
5.000
5.200
5.400
5.600
5.800
6.000
6.200
6.400
6.600
6.800
7.000
7.200
7.400
7.600
7.B00
8.000
8.200
8.400
8.600
8.800
9.000
9.200
9.400
9.600
9.800

10.000
10.200
10.400
10.600
10.800
11.000

1.364
1.362
1.310
1.275
0.731
0.826
1.033
1.086
1.104
0.984
0.948
0.820
0.730
0.915
0.868
0.800
0.721
0.622
0.636
0.004
0.016
0.017
0.019
0.021
0.019
0.025
0.026
0.026
0.031
0.033
0.036
0.039
0.043
0.046
0.050
0.054
0.058
0.062
0.065
0.069
0.073
0.077
0.083
0.088
0.095
0.101
0.111
0.119
0.127
0.136
0.144
0.157
0.166
0.178
0.191
0.207
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USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
PRINTED 20041222

FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
MREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
MREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
?aCCSL.
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
'ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

11.100
11.300
11.500
11.700
11.900
12.100
12.300
12.500
12.700
12.900
13.100
13.300
13.500
13.700
13.900
14.100
14.300
14.500
14.700
14.900
15.100
15.300
15.500
15.700
15.900
16.100
16.300
16.500
16.700
16.900
17.100
17.300
17.500
17.700
17.900
18.100
18.300
18.500
18.700
18.900
19.100
19.300
19.500
19.700
19.900
20.100
20.300
20.500
20.700
20.900
21.100
21.300
21.500
21.700
21.900
22.100

0.213
0.237
0.255
0.276
0.300
0.328
0.359
0.404
0.444
0.497
0.555
0.627
0.719
0.813
0.926
1.052
1.193
1.356
1.535
1.708
1.842
1.944
1.954
1.905
1.805
1.660
1.490
1.309
1.127
0.961
0.808
0.680
0.567
0.480
0.416
0.408
0.395
0.382
0.363
0.337
0.317
0.307
0.306
0.306
0.299
0.293
0.286
0.279
0.266
0.252
0.237
0.233
0.236
0.230
0.224
0.225

11.200
11.400
11.600
11.800
12.000
12.200
12.400
12.600
12.800
13.000
13.200
13.400
13.600
13.800
14.000
14.200
14.400
14.600
14.800
15.000
15.200
15.400
15.600
15.800
16.000
16.200
16.400
16.600
16.800
17.000
17.200
17.400
17.600
17.800
18.000
18.200
18.400
18.600
18.800
19.000
19.200
19.400
19.600
19.800
20.000
20.200
20.400
20.600
20.800
21.000
21.200

* 21.400
21.600
21.800
22.000
22.200

0.226
0.241
0.264
0.289
0.313
0.342
0.383
0.423
0.471
0.530
0.596
0.675
0.766
0.868
0.990
1.119
1.275
1.446
1.618
1.788
1.903
1.960
1.932
1.857
1.739
1.579
1.401
1.213
1.041
0.882
0.745
0.620
0.521
0.442
0.412
0.402
0.389
0.374
0.350
0.326
0.310
0.306
0.306
0.303
0.295
0.287
0.284
0.271
0.259
0.243
0.232
0.236
0.233
0.226
0.222
0.224

; ._v ........ .r
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USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
PRINTED 20041222

FREQ ACCEL 22.300 0.221 22.400 0.215
FREQ ACCEL 22.500 0.209 22.600 0.203
FREQ ACCEL 22.700 0.197 22.800 0.19S
FREQ ACCEL 22.900 0.196 23.000 0.196
FREQ ACCEL 23.100 0.202 23.200 0.207
FREQ ACCEL 23.300 0.216 23.400 0.227
FREQ ACCEL 23.500 0.240 23.600 0.251
FREQ ACCEL 23.700 0.259 23.800 0.262
FREQ ACCEL 23.900 0.267 --24.000 0.276
FREQ ACCEL 24.100 0.283 24.200 0.291
FREQ ACCEL 24.300 0.294 24.400 0.292
FREQ ACCEL 24.500 0.297 24.600 0.299
FREQ ACCEL 24.700 0.304 24.800 0.313
FREQ ACCEL 24.900 0.319 25.000 0.324
FREQ ACCEL 25.100 0.327 25.200 0.333
FREQ ACCEL 25.300 0.342 25.400 0.348
FREQ ACCEL 25.500 0.351 25.600 0.351
FREQ ACCEL 25.700 0.350 25.800 0.358
-FREQ ACCEL 25.90b 0.360 26.000 0.359
FREQ ACCEL 26.100 0.358 26.200 0.364
FREQ ACCEL 26.300 0.381 26.400 0.399
FREQ ACCEL 26.500 0.412 26.600 0.426
FREQ ACCEL 26.700 0.435 26.800 0.439
FREQ ACCEL 26.900 0.435 27.000 0.434
FREQ ACCEL 27.100 0.429 27.200 0.416
FREQ ACCEL 27.300 0.409 27.400 0.398
FREQ ACCEL 27.500 0.391 27.600 0.380
FREQ ACCEL 27.700 0.363 27.800 0.352
FREQ ACCEL 27.900 0.338 28.000 0.318
FREQ ACCEL 28.100 0.303 28.200 0.287
FREQ ACCEL 28.300 0.268 28.400 0.247
FREQ ACCEL 28.500 0.245 28.600 0.245
FREQ ACCEL 28.700 0.244 28.800 0.243
FREQ ACCEL 28.900 0.241 29.000 0.238
FREQ ACCEL 29.100 0.235 29.200 0.231
FREQ ACCEL 29.300 0.227 29.400 0.224
FREQ ACCEL 29.500 0.223 29.600 0.222
FREQ ACCEL 29.700 0.220 29.800 0.218
FREQ ACCEL 29.900 0.215 30.000 0.212
FREQ ACCEL 31.000 0.246 32.000 0.329
FREQ ACCEL 33.000 0.331 34.000 0.384
FREQ ACCEL 35.000 0.487 36.000 0.667
FREQ ACCEL 37.000 1.045 38.000 1.253
FREQ ACCEL 39.000 1.093 40.000 0.889
FREQ ACCEL 41.000 0.656 42.000 0.496
FREQ ACCEL 43.000 0.378 44.000 0.312
FREQ ACCEL 45.000 0.258 46.000 0.235
FREQ ACCEL 47.000 0.254 48.000 0.303
FREQ ACCEL 49.000 0.350 50.000 0.393
FREQ ACCEL 51.000 0.454 52.000 0.443
FREQ ACCEL 53.000 0.429 54.000 0.379
FREQ ACCEL 55.000 0.342 56.000 0.332
FREQ ACCEL 57.000 0.318 58.000 0.301
FREQ ACCEL 59.000 0.325 60.000 0.338
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USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
PRINTED 20041222
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USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
PRINTED 20041222

program jvelop
c
C *…*----------_-- ______*

c

C

c

c

c

c

c
c

c

C

c
c

c

c
c

c

C

C

C

c
CC

c
c

c
c

c

C

C

c

c

C

C
c
c

c
c

C

c
c

c
c

cC
C
C

C~
C
C

,.M C

N U T E C H E N G I N E E R S -- Chicago

JVELOP Program

Version 2.0.0

April 16, 1991

*____________________________________________________________________*

This program computes an envolped response spectra from the
individual loadcase spectras created by RESGEN and outputs
the enveloped spectra in PISTAR format.

The program reads TAPE1 and TAPE2 data from a RESGEN response
spectra computation. TAPE1 contains the spectra control
parameters (for input to PLOTSC) and TAPE2 the individual load
spectras.

Variable definitions:

TapeOl.dat Input

nspec
npoint
ntitle
node (i)
idir(i)
type
icase

Type

int
int
int
chr
chr
chr
int

TapeO2.dat Input

Definition
_______________________

no. of spectras on tapeO2.dat
no. of frequency points/spectra
no. of title cards on tapeO2.dat
PISTAR node id
direction of spectra (X, Y, or Z)
type of spectra (tran or rot)
spectra load case no.

Definition
_______________________

spectra frequency amplitude pairs

- enveloped spectra in PISTAR format
- enveloped spectra in RESGEN format
- standard output file (text file)

Name

a(i,j)

Type
_el

real

Output

tapeO3.dat
tapeO4.dat
jvelop.out

Program Limitations:
200 individual spectra
500 frequencies/spectra

ATTA HMEN VI CAL NO. C-3
ATTACHMENT VII CAGC NO. C-31
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USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
PRINTED 20041222

C
character*5 node, idir, knode, kdir, lnode
character*72 source, junk

_ character*80 qablok

dimension node(200), idir(200), knode(200), kdir(200), lnode(200)
dimension a(200,1000), amp(200,500)

c

c Open input/output devices
c

c

c

C

c

C
C

C

c

.

open
open
open
open
open
open
open

(
(
C
(
C
C
C

unit= 1,
unit= 2,
unit= 3,
unit- 4,
unit= 5,
unit= 6,
unit= 7,

file= 'tapeOl.dat',
file= 'tapeO2.dat',
file= 'tapeO3.dat',
file= 'tapeO4.dat',
file= 'Jvelop.for',
file= 'jvelop.out',
file= 'qablok.dat',

-%. - . ;. -t .

err= 801
err- 802
err- 803
err= 804
err= 805
err= 806
err= 807

)
)
)
)
)
)
)

write gablock to output file

write(6, '(al /)' ) '1'
1 read(7, 7001, end= 2 ) gablok
write( 6, 7002 ) qablok
go to 1

Echo program source file

2 write( 6, 6001 )
num = 0

5 read( 5, 1001, end= 10 )
num = num + 1
if ( num .eq. 50) then

write(6, '(al //f)' )
nun = 0

end if
write( 6, 6002 ) source

go to 5

source

'1'

read and check tapel input data

10 read( 1, 1000 ) nspec, npoint, ntitle
write(6, '(al. ///)' ) '1'
do 15 n = 1, ntitle + 5

read( 1, 1001 ) junk
if ( n .gt. 5) write( 6, 6002 ) junk

15 continue
if (nspec .gt. 200) then

write(6, 6901) nspec
go to 999

endif
if (npoint .gt. 500).then

write(6, 6902) npoint
go to 999

endif

ATTACHMENT VII CALC NO. C-31
PAGE 18 OP 43
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write( 6, 6003 ) nspec, npoint
np2 = npoint*2
write(6, 6004)

_ do 20 i 6 1, nspec
W read( 1, 1002 ) node(i), idir(i), type, icase

write(6, 6005 ) i, node(i), idir(i), type, icase
if (i .gt. 50) write(6, '(al ///)' ) '1'

20 continue
c .

c read spectra from tape2
c

do 30 i = 1, nspec
read( 2, 2001 ) ( a(i,j), j = 1, np2 )
do 30 j = 1, npoint

if ( a(i, j*2-1) .eq. a(l, j*2-1) ) go to 25
write( 6, 6902 )
go to 999

25 continue
3 30 continue

c
c Identify Node/Direction Pairs
c

k=1
knode(1) node(1)
kdir(l) = idir(1)
do 40 i = 1, nspec

do 35 kk = 1, k
if (knode(kk) .eq. node(i) .and. kdir(kk) .eq. idir(i))

+ go to 40
* 35 continue

k - k + 1
knode(k) = node(i)
kdir(k) = idir(i)

40 continue
kount = k

C
c zero node/direction pair amplitudes
c

do 50 k = 1, kount
do 45 j - 1, npoint

amp(k,j) = 0.0
45 continue
50 continue

C
c envelope amplitudes for node/direction pairs.
C

do 70 i = 1, nspec
do 65 k -1, kount

if (knode(k) .eq. node(i) .and. kdir(k) .eq. idir(i))
+ go to 55

go to 65
55 continue

do.60 j 1, npoint
if (a(i, j*2) .gt. amp(k, j)) amp(k, j)=a(i, j*2)

60 continue
go to 70
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65 continue
70 continue

c
c identify nodes

.
lnode~l) =knode(l)
do 80 k 1, kount

do 75 .11 = 1, 1
if (lnode(ll) .eq. knode(k)) go to 80

75 continue
1 1 + 1
lnode(l) = knode(k)

80 continue
lount=l

c
c write enveloped spectra to tapeO3.dat in PISTAR format
c and to tapeO4.dat in RESGEN format
c

do 90 1 = 1, lount
write( 3, 3001 ) lnode(l)
write( 3, 3002 )
write( 3, 3003 )
do 85 k = 1, kount

if (lnode(l) .ne. knode(k)) go to 85
write( 3, 3005 ) kdir(k), a(l, 1), amp(k, 1),

+ a(l, 3), amp(k, 2)
write( 3, 3006 ) (a(l, j*2-1), amp(k, j), j = 3, npoint)
write( 4, 4001 ) (a(l, j*2-1), amp(k, j), j = 1, npoint). 85 continue

90 continue
c

c

c write enveloped spectra to output tapeO6.dat
c
c

write(6, '(al /)' ) '1'
do 100 1 = 1, lount

write( 6, 6006 ) lnode(l)
write( 6, 6007 )
write( 6, 6008 )
do 95 k - 1, kount

if (lnode(l) .ne. knode(k)) go to 95
write( 6, 6009 ) kdir(k), a(l, 1), amp(k, 1),

+ a(l, 3), amp(k, 2)
write( 6, 6010 ) (a(l, j*2-1), amp(k, j), j = 3, npoint)

95 continue
100 continue

goto 999
c
c write error messages
c

801 write(6, 6904) 'tapeOl.dat'
stop

802 write(6, 6904) 'tapeO2.dat'
* stop
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803 write(6, 6905)
stop

804 write(6, 6905)
stopS 805 write(6, 6904)
stop

806 write(6, 6905)
stop

807 write(6, 6904)
stop

c

'tapeO3.dat'

'tapeO4.dat'

'tape05.dat'

'tapeO6.dat'

'qablok.dat'.

1000 format(i5, 5X, 2i5)
1001 format( a72 )
1002 format(32x, a5, 2x, al, lx, a4, 6x, i2)

c

2001 format(8flO.O)
c
6001 format('l' /// 5x, 'ENVELOPE --- VERSION 1.0.0' !
. I. I5x, 'SOURCE CODE' 1/ )
6002 format(5x, a72)
6003 format(// 5x, 'NO. OF SPECTRA - ', i3 /

+ 5x, 'NO. OF FREQUENCY POINTS = ', i3 / )
6004 format(5x, 'SPECTRA', 25x, 'LOAD' / 4x, 'NO', 5x, 'NODE',

+ 3x, 'DIR', 4x, 'TYPE', 4x, 'CASE')
6005 format(lx, i5, 5x, aS, 3x, al, 5x, a4, 5x, i2)
6006 format(// 5x, 'COMMENT', 3x, 'NODE ', a5, 5x,

+ 'ACCELERATION SPECTRA')
6007 format(5x, 'CASE', 6x, 'XXXXX')
6008 format(5x, 'SEISMIC', 7x, '1', lOx, '386.4', 5x, '386.4',

+ 5x, '386.4', 7x, 'CSM', 7x, 'RSS')
6009 format(5x, al, '-SHOCK', 9x, 'PREQ', 5x, 'ACCEL', 4F10.3)
6010 format(5x, 16x, 'FREQ', 5x, 'ACCEL', 4F10.3)

c
3001 format(// 'COMMENT', 3x, 'NODE = ', a5, 5x,

+ 'ACCELERATION SPECTRA')
3002 format('CASE', 6x, 'XXXXX')
3003 format('SEISMIC', 7x, '1', lox, '386.4', 5x, '386.4',

+ 5x, '386.4', 7x, 'CSM', 7x, 'RSS')
3005 format( al, '-SHOCK', 9x, 'FREQ', 5x, 'ACCEL', 4F10.3)
3006 format( 16x, 'FREQ', 5x, 'ACCEL', 4Fl0.3)

c
4001 format(8flO.3)

c

6901 format(5x,
6902 format(5x,
6903 format(5x,
6904 format(5x,
6905 format(5x,

c

'ERROR...NSPEC = ', iS, ' > 200 (INTERNAL LIMIT)')
'ERROR...NPOINT = ', i5, ' > 70 (INTERNAL LIMIT)')
'ERROR... FREQUENCY POINTS NOT UNIFORM')
'ERROR...INPUT FILE -> ', alo, 'IS MISSING.' )
'ERROR.. .UNABLE TO OPEN OUTPUT FILE -> ', alo)

7001 format( a80 )
7002 format(lOx, a80 )
999 stop

end
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COMMENT NODE = 54BR ACCELERATION SPECTRA
CASE' SEISMIC
X-SHOCK

xxxxx
1

FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ

386.4
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

386.4
1.000
3.000
4.100
4.300
4.500
4.700
4.900
5.100
5.300
5.500
5.700
5.900
6.100
6.300
6.500
6.700
6.900
7.100
7.300
7.500
7.700
7.900
8.100
8.300
8.500
8.700
8.900
9.100
9.300
9.500
9.700
9.900

10.100
10.300
10.500
10.700
10.900
11.100
11.300
11.500
11.700
11.900
12.100
12.300
12.500
12.700
12.900
13.100
13.300
13.500
13.700

386.4
0.003
0.008
0.012
0.012
0.013
0.014
0.015
0.016
0.017
0.018
0. 019
0.020
0.022
0.023
0.024
0.025
0.027
0.028
0.030
0.031
0.032
0.034
0.035
0.037
0.038
0.040
0.041
0.043
0.044
0.046
0.047
0.049
0.050
0.052
0.053
0.055
0.056
0.058
0.060
0.064
0.067
0.071
0.075
0.079
0.081
0.083
0.087
' .0099
0.111
0.116
0.115

CSM
2.000
4.000
4.200
4.400
4.600
4.800
5.000
5.200
5.400
5.600
S.800
6.000
6.200
6.400
6.600
6.800
7.000
7.200
7.400
7.600
7.800
8.000
8.200
8.400
8.600
8.800
9.000
9.200
9.400
9.600
9.800

10.000
10.200
10.400
10. 600
10.800
11.000
11.200
11.400
11.600
11.800
12.000
12.200
12.400
12.600
12.800
13'..000
13.200
13.400
13.600
13.800

RSS
0.005
0.011
0.012
0.012
0.013
0.014
0.015
0.016
0.017
0.019
0.020
0.021
0.022
0.023
0.025
0.026
0.027
0.029
0.030
0.032
0.033
0.035
0.036
0.038
0.039
0.041
0.042
0.044
0.045
0.047
0.048
0.050
0.051
0.052
0.054
0.055
0.057
0.058
0.062
0.066
0.069
0.073
0.077
0.080
0.082
0.084
0.089
0.105
0.115
0.115
0.111
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0 -

FREQ
FEEQ
FRQ
FlEQ

MRQ
MRQ

mmEQ
FREQ
FEQo
FME
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
F'REQ
FREQ
F'REQ
FREQ
F'REQ
FR.EQ
FREQ
FIREQ
FREQ
FREQ
F'REQ
FREQ
FREQ
FREQ
FR.EQ
F'REQ
FREQ
FREQ
FREQ
FREQ
F'REQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL.-
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

13.900
14.100
14.300
14.500
14.700
14.900
15.100
15.300
15.500
15.700
15.900
16.100
16.300
16.500
16.700
16.900
17.100
17.300
17.500
17.700
17.900
18.100
18.300
18.500
18.700
18.900
19.100
19.300
19.500
19.700
19.900
20.100
20.300
20.500
20.700
20.900
21.100
21.300
21.500
21.700
21.900
22.100
22.300
22.500
22.700.
22.900
23.100
23.300
23.500
23.700
23.900
24.100
24.300
24.500
24.700
24.900

0.109
0.114
0.120
0.127
0.135
0.175
0.200
0.241
0.266
0.278
0.273
0.323
0.289
0.243
0.202
0.190
0.198
0.181
0.159
0.155
0.159
0.162
0.166
0*169
0.171
0.176
0.180
0.185
0.189
0.193
0.197
0.204
0.212
0.220
0.227
0.234
0.241
0.246
0.252
0.256
0.260
0.266
0.274
0.282
0.289
0.296
0.304
0.310
0.326
0.341
0.361
0.385
0.405
0.423
0.451
0.476

14.000
14.200
14.400
14.600
14.800
15.000
15.200
15.400
15.600
15.800
16.000
16.200
16.400
16.600
16.800
17.000
17.200
17.400
17.600
17.800
18.000
18.200
18.400
18.600
18.800
19.000
19.200
19.400
19.600
19.800
20.000
20.200
20.400
20.600
20.800
21.000
21.200
21.400
21.600
21.800
22.000
22.200
22.400
22.600
22.800
23.000
23.200
23.400
23.600
23.800
24.000
24.200
24.400
24.600
24.800
25.000

0.113
0.118
0.124
0.129
0.157
0.189
0.223
0.255
0.273
0.275
0.311
0.315
0.265
0.220
0.191
0.194
0.192
0.167
0.153
0.157
0.161
0.164
0.167
0.170
0.173
0.178
0.183
0.187
0.191
0.195
0.200
0.208
0.216
0.224
0.231
0.237
0.243
0.249
0.254
0.258
0.262
0.271
0.278
0.285
0.292
0.300
0.307
0.318
0.334
0.349
0.373
0.395
0 .414
0.437
0.464
0.487

;_ *,.,
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REVISION, STATUS AND CHANGES

FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ

* .FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
I'REQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ

-FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

25.100
25.300
25.500
25.700
25.900
26.100
26.300
26.500
26.700
26.900
27.100
27.300
27.500
27.700
27.900
28.100
28.300
28.500
28.700
28.900
29.100
29.300
29.500
29.700
29.900
31.000
33.000
35. 000
37.000
39.000
41.000
43.000
45.000
47.000
49.000
51.000
53.000
55. 000
57.000
59.000

1.000
3.000
4.100
4.300
4.500
4.700
4.900
5.100
5.300
5.500
5.700
5.900
6.100
6.300
6.500
6.700

0.496 25.200
0.519 25.400
0.531 25.600
0.558 25.800
0.581 26.000
0.601 26.200
0.676 26.400
0.720 26.600
0.703 ... 6.800
0.831 27.000
1.153 27.200
1.483 27.400
1.652 27.600
1.622 27.800
1.410 28.000
1.184 28.200
1.144 28.400
1.285 28.600
1.379 28.800
1.320 29.000
1.113 29.200
0.948 29.400
0.944 29.600
1.016 29.800
1.003 30.000
0.715 32.000
0.510 34.000
0.428 36.000
0.394 38.000
0.391 40.000
0.356 42.000
0.392 44.000
0.330 46.000
0.330 48.000
0.374 50.000
0.364 52.000
0.394 54.000
0.312 56.000
0.262 58.000
0.251 60.000
0.000 2.000
0.001 4.000
0.002 4.200
0.003 4.400
0.003 4.600
0.003 4.800
0.004 5.000
0.004 5.200
0.004 5.400
0.004 5.600
0.005 5.800
0.005 6.000
O.OO5 6;200
0.006 6.400
0.006 6.600
0.006 6.800

0.509
0.531
0.545
0.571
0.591
0.618
0.714
0.707
0.738
0.978
1.308
1.612
1.665
1.541
1.288
1.133
1.184

. 1.361
1.351
1.228
1.011
0.930
0.986
1.022
0.973
0.559
0.467
0.408
0.398
0.375
0.350
0.396
0.331
0.340
0.404
0.373
0.460
0.266
0.257
0.244
0.001
0.002
0.003
0.003
0.003
0.003
0.004
0.004
0.004
0.005
0.005
0.005
0.006
0.006
0.006
0.007

Y-SHOCK
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FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ - _ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL
FREQ ACCEL

6.900
7.100
7.300
7.500
7.700
7.900
8.100
8.300
8.500
8.700
8.900
9.100
9.300
9.500
9.700
9.900

10.100
10.300
10.500
10.700
10.900
11. 100
11.300
11.500
11.700
11.900
12.100
12.300
12.500
12.700
12.900
13.100
13.300
13.500
13.700
13.900
14.100
14.300
14.500
14.700
14.900
15.100
15.300
15.500
15.700
15.900
16.100
16.300
16.500
16.700
16.900
17.100
17.300
17.500
17.700
17.900

0.007
0.007
0.008
0.008
0.009
0.010
0.009
0.010
0.010
0.010
0.011
0.012
0.012
0.013
0.014
0.015
0.016
0.017
0.017
0.018
0.019
0.021
0.022
0.023
0.024
0.025
0.026
0.028
0.029
0.030
0.032
0.033
0.034
0.036
0.037
0.039
0.040
0.042
0.044
0.045
0.047
0.049
0.050
0.052
0.054
0.056
0.058
0.060
0.061
0.063
0.065
0.067
0.069
0.071
0.073
0.075

7.000
7.200
7.400
7.600
7.800
8.000
8.200
8.400
8.600
8.800
9.000
9.200
9.400
9.600
9.800

10.000
10.200
10.400
10.600
10.800
11.000
11.200
11.400
11.600
11.800
12.000
12.200
12.400
12.600
12.800
13.000
13.200
13.400.
13.600
13.800
14.000
14.200
14.400
14.600
14.800
15.000
15.200
15.400
15.600
15.800
16.000
16.200
16.400
16.600
16.800
17.000
17.200
17.400.
17*600
17.800
18.000

0.007
0.007
0.008
0.008
0.010
0.009
0.010
0.010
0.010
0.011
0.011
0.012
0.013
0.014
0.015
0.015
0.016
0.017
0. oi08
0.019
0.020
0.021
0.022
0.023
0.024
0.026
0.027
0.028
0.030
0.031
0.032
0.034
0.035
0.037
0.038
0.040
0.041
0.043
0.045
0.046
0.048
0.050
0.051
0.053
0. 055
0.057
0.059
0.061
0.062
0.064
0.066
0.068
0.070
0.072
0.074
0.076
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'I.

FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

18.100
18.300
18.500
18.700
18.900
19.100
19.300
19.500
19.700
19.900
20.100
20.300
20.500
20.700
20.900
21.100
21.300
21.500
21.70b
21.900
22.100
22.300
22.500
22.700
22.900
23.100
23.300
23.500
23.700
23.900
24.100
24.300
24.500
24.700
24.900
25.100
25.300
25.500
25.700
25.900
26.100
26.300
26.500
26.700
26.900
27.100
27.300
27.500
27.700
27.900
28.100
28.300
28.500.
28.700
28.900
29.100

0.077
0.079
0.081
0.083
0.085
0.087
0.089
0.091
0.093-
0.095
0.097
0.099
0.101
0.105
0.111
0.116
0.121
0.126
0.130
0.135
0.142
0.151
0.159
0.167
0.175
0.182
0.189
0.196
0.207
0.218
0.231
0.237
0.251
0.264
0.275
0.320
0.348
0.347
0.332
0.349
0.365
0.417
0.452
0.442
0.487
0.649
0.849
0.962
0.950
0.803
0.651
0.621
0.718
0.784
0.747
0.631

18.200
18.400
18.600
18.800
19.000
19.200
19.400
19.600
19.800
20.000
20.200
20.400
20.600
20.800
21.000
21.200
21.400
21.600
21.800
22.000
22.200
22.400
22.600
22.800
23.000
23.200
23.400
23.600
23.800
24.000
24.200
24.400
24.600
24.800
25.000
25.200
25.400
25.600
25.800
26.000
26.200
26.400
26.600
26.800
27.000
27.200
27.400
27.600
27.800
28.000
.28.200
.28.400
28.600
28*800
29.000
29*200

0.078
0.080
0.082
0.084
0.086
0.088
0.090
0.092
0.094
0.096
0.098
0.100
0.102
0.108
0.113
0.118
0.123
0.128
0.133
0.137
0.146
0.155
0.163
0.171
0.178
0.185
0.192
0.202
0.213
0.222
0.235
0.244
0.258
0.269
0.291
0.333
0.354
0,324
0.339
0.358
0.376
0.442
0.447
0.449
0.558
0.746
0.924
0.969
0.893
0.720
0.616
0.655
0.769
0.765
0.694
0.578
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Z-SHOCK

FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FRQ

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

29.300
29.500
29.700
29.900
31.000
33.000
35.000
37.000
-39.000
41.000
43.000
45.000
47.000
49.000
51.000
53.000
55.000
57.000
59.000
1.000
3.000
4.100
4.300
4.500
4.700
4.900
5.100
5.300
5.500
5.700
5.900
6.100
6.300
6.500
6*700
6.900
7.100
7.300
7.500
7.700
7.900
8.100
8.300
8.500
8.700
8.900
9.100
9.300
9.500
9.700
9 * 900

10.100
10.300
10.500
10.700
10.900

0.551
0.573
0.617
0.614
0.510
0.403
0.438
0.486
0.510
0.587
0.969
0.842
0.936
1.018
0.935
1. 088
0.889
0.465
0.416
0.000
0.001
0.001
0.001
0.001
0.001
0.001
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.004
0.004
0.004
0.004
0.004
0.005
0.005
0.005
0.005
0.005
0.006
0.006
0.006
0.006
0.006

29.400
29.600
29.800
30.000
32. 000
34. 000
36.000
38.000
40.000
42.000
44.000
46.000
48.000
50.000
52.000
54.000
56.000
58.000
60.000
2.000
4.000
4.200
4.400
4.600
4.800
5.000
5.200
5.400
5.600
5.800
6.000
6.200
6.400
6.600
6.800
7.000
7*200
7.400
7.600
7.800
8.000
8.200
8.400
8.600
8.800
9.000
9.200
9.400
9.600
9.800

10.000
10,200
10.400
10.600
10.800
11.000

0.553
0.601
0.623
0.581
0.390
0.428
0.455
0.503
0. 495....
0.595
1.015
0.731
0.923
1.240
1.168
1.191
0.621
0.476
0.412
0.000
0.001
0.001
0.001
0.001
0.001
0.001
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.003
0.003
0.003
0.003
0.003
0.003
0.004
0.004
0.004
0.004
0.004
0.004
0.005
0.005
0.005
0.005
0.005
0.006
0.006
0.006
0.006
0.006

-,
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FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ

- FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ

* FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
MREQ
FREQ
FREQ
FREQ
FREQ
FREQ

__ FREQ

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

11.100 0.007
11.300 0.007
11.500 0.007
11.700 0.008
11.900 0.008
12.100 0.008
12.300 0.008
12.500 0.009
12.700 t20.009
12.900 0.010
13.100 0.010
13.300 0.011
13.500 0.011
13.700 0.012
13.900 0.013
14.100 0.014
14.300 0.014
14.500 0.015
14.700 0.018
14.900 0.024
15.100 0.029
15.300 0.031
15.500 0.034
15.700 0.037
15.900 0.038
16.100 0.046
16.300 0.045
16.500 0.036
16.700 0.029
16.900 0.024
17.100 0.025
17.300 0.027
17.500 0.024
17.700 0.025
17.900 0.026
18.100 0.027
18.300 0.027
18.500 0.028
18.700 0.029
18.900 0.030
19.100 0.030
19.300 0.031
19.500 0.032
19.700 0.033
19.900 0.033
20.100 0.034
20.300 0.035
20.500 0.036
20.700 0.036
20.900 0.037
21.100 0.038
21.300 0.039
21.500 0.039
21.700 0.040
21.900 0.041
22.100 0.042

11.200
11.400
11.600
11.800
12.000
12.200
12.400
12.600
12.800
13.000
13.200
13.400
13.600
13.800
14.000
14.200
14.400
14.600
14.800
15.000
15.200
15.400
15.600
15.800
16.000
16.200
16.400
16.600
16.800
17.000
17.200
17.400
17.600
17.800
18.000
18.200
18.400
18.600
18.800
19.000
19.200
19.400
19.600
19.800
20.000
20.200
20.400
20.600
20.800
21.000
21.200
21.400
21.600
21.800
22.000
22.200

0.007
0.007
0.007
0.008
0.008
0.008
0.009
0.009
0.010
0.010
0.011
0.011
0.012
0.013
0.014
0.014
0.014
0.017
0.020
0.027
0.028
0.032
0.036
0.038
0.042
0.046
0.041
0.033
0.026
0.024
0.026
0.026
0.025
0.025
0.026
0.027
0.028
0.028
0.029
0.030
0.031
0.032
0.032
0.033
0.034
0.035
0.035
0.036
0.037
0.038
0.038
0.039
0.040
0.040
0.041
0.043
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MOE
FRE
FRE
FRE
FRE
FRE
FRE
FRE

MOE
MRQ

FRE

FREQ
FREQ
MOE
MOE

MRQ
MOE
MOE

FREQ
FREQ
MO~
MOE
MRQ
MOE

FREQ
MRQ
MOE
MOE
MOE
MOE
MOE
MOE

FRE
MOE

FREQ
FRQ
MOE

FRQ
FREQ
FRZEQ
MOE

FREQ
FREQ
FREQ
FRQ
MOE
MOE
MOE

FRQ
FREQ

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL -

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

22.300
22.500
22.700
22.900
23.100
23.300
23.500
23.700
23.900
24.100
24.300
24.500
24.700
24.900
25.100
25.300
25.500
25.700
25.900
26.100
26.300
26.500
26.700
26.900
27.100
27.300
27.500
27.700
27.900
28.100
28.300
28.500
28.700
28.900
29.100
29.300
29.500
29.700
29.900
31.000
33.000
35.000
37.000
39.000
41.000
43.000
45.000
47.000
49.000
51.000
53.000
55.000
57.000
59.000

0.043
0.045
0.047
0.048
0.050
0.052
0.053
0.055
0.057
0.063
0.071
0.066
0.071
0.075
0.079
0.081
0.084
0.087
0.091
0.096
0.104
0.109
0.116
0.132
0.187
0.233
0.263
0.264
0.234
0.183
0.168
0.165
0.172
0.167
0.135
0.133
0.129
0.129
0.128
0.121
0.140
0.155
0.267
0.463
0.263
0.249
0.200
0.212
0.304
0.434
0.600
0.393
0.196
0.153

22.400
22.600
22.800
23.000
23.200
23.400
23.600
23.800
24.000
24.200
24.400
24.600
24.800
25.000
25.200
25.400
25.600
25.800
26.000
26.200
26.400
26.600
26.800
27.000
27.200
27.400
27.600
27.800
28.000
28.200
28.400
28.600
28.800
29.000
29.200
29.400
29.600
29.800
30.000
32.000
34.000
36. 000
38.000
40.000
42.000
44.000
46.000
48.000
50.000
52.000
54.000
56.000
58.000
60.000

0.044
0.046
0.048
0.049
0.051
0.053
0.054
0.056

---0.05B
0.069
0.068
0.069
0.073
0.077
0.080
0.083
0.085
0.088

'0.093
0.100
0.109
0.112
0.123
0.159
0.211
0.257
0.271
0.256
0.204
0.170
0.164
0.173
0.172
0.152
0.134
0.132
0.128
0.129
0.127
0.131
0.153
0.181
0.345
0.315
0.218
0.224
0.189
0.205
0.371
0.665
0.535
O.269
0.197
0.155
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program jvelop

*____________________________________________________________________*

N U T E C H E N G I N E E R S -- Chicago

JVELOP Program

.." Y. - , Version 2.0.0

April 16, 1991

*____________________________________________________________________*--

This program computes an envolped response spectra from the
individual loadcase spectras created by RESGEN and outputs
the enveloped spectra in PISTAR format.

The program reads TAPE1 and'TAPE2 data from a RESGEN response
spectra computation. TAPEl contains the spectra control.
parameters (for input to PLOTSC) and TAPE2 the individual load
spectras.

Variable definitions:

TapeOl.dat Input

Name

nspec
npoint
ntitle
node (i)
idir (i)
type
icase

Type
____

int
int
int
chr
chr
chr
int

Definition
_______________________

no. of spectras on tapeo2.dat
no. of frequency points/spectra
no. of title cards on tapeO2.dat
PISTAR node id
direction of spectra (X, Y, or Z)
type of spectra (tran or rot)
spectra load case no.

TapeO2.dat Input

Name
_ _ _ _
a (i, j)

Type
real
real

Definition
spetrfe__ nc__ plidpir
spectra frequency amplitude pairs

C
c
c
c
c
c
c
c
c
C
c
C

Output

tapeO3.dat -- enveloped spectra in PISTAR format
tapeO4.dat -- enveloped spectra in RESGEN format
jvelop.out -- standard output file (text file)

Program Limitations:
200 individual spectra
500 frequencies/spectra

ATTACHMENT VII 
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C
character*5 node, idir, knode, kdir, lnode
character*72 source, junk
character*80 qablok

0 cW dimension node(200), idir(200), knode(200), kdir(200), lnode(200)
dimension a(200,1000), amp(200,500)

c
c
c Open input/output devices
C

C

C
C
C

C

C

open
open
open
open
open
open
open

t unit= 1,
( unit= 2,
( unit= 3,
( unit= 4,
( unit= 5,
( unit= 6,
( unit= 7,

file=
file=
file=
file=
file=
file=
f ile=

'tapeOl.dat',
'tapeO2.dat',
'tapeO3.dat',
'tapeo4.dat',
'jvelop.for',
'jvelop.out',
'qablok.dat',

err= 801 )
err= 802 )
err= 803 )
err= 804)
err= 805 )
err= 806 )
err= 807 )

write qablock to output file

write(6, '(al /)' ) '1'
1 read(7, 7001, end- 2 ) qablok
write( 6, 7002 ) qablok
go to 1

Echo program source file

2 write( 6, 6001 )
num = 0

5 read( 5, 1001, end= 10 )
num = num + 1
if ( num .eq. 50) then

write(6, '(al ///)' )
num 0 o

end if
write( 6, 6002 ) source

go to 5

source

'1'

read and check tapel input data

10 read( 1, 1000 ) nspec, npoint, ntitle
write(6, '(al ///)' ) 'it
do 15 n = 1 ntitle + 5

read( 1, 1001 ) junk
if ( n .gt. 5) write( 6, 6002 ) junk

15 continue
if (nspec .gt. 200) then

write(6, 6901) nspec
go to 999

endif
if (npoint .gt. 500).then

write(6, 6902) npoint
go to 999

endif
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write( 6, 6003 ) nspec, npoint
np2 = npoint*2
write(6, 6004)

_ do 20 i 3 1, nspec
read( 1, 1002 ) node(i), idir(i), type, icase
write(6, 6005 ) i, node(i), idir(i), type, icase
if (i .gt. 50) write(6, '(al ///)' ) '1'

20 continue
C...
c read spectra from tape2
C

do 30 i - 1, nspec
read( 2, 2001 ) ( a(i,j), j = 1, np2 )
do 30 j = 1, npoint

if ( a(i, j*2-1) .eq. a(1, j*2-1) ) go to 25
write( 6, 6902 )
go to 999

25 continue
30 continue

C

c Identify Node/Direction Pairs
C

k =1
knode(l) = node(l)
kdir(l) - idir(1)
do 40 i 1, nspec

do 35 kk = 1, k
if (knode(kk) .eq. node(i) .and. kdir(kk) .eq. idir(i))

+ go to 40
* 35 continue

k = k + 1
knode(k) = node(i)
kdir(k) idir(i)

40 continue
kount = k

C

c zero node/direction pair amplitudes
C

do 50 k c 1, kount
do 45 j = 1, npoint

amp(k,j) = 0.0
45 continue
50 continue

C

c envelope amplitudes for node/direction pairs
c

do 70 i - 1, nspec
do 65 k = 1, kount

if (knode(k) .eq. node(i) .and. kdir(k) .eq. idir(i))
+ go to 55

go to 65
55 continue

do.60 j - 1, npoint
if (a(i, j*2) .gt. amp(k, j)) amp(k, j)-a(i, j*2)

60 continue
go to 70
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65 continue
70 continue

c
_c identify nodes
_c

lnode(l) = knode(1)
do 80 k = 1, kount

do 75 11 - 1, 1..-
if (lnode(ll) .eq. knode(k)) go to 80

75 continue
I = I +1
lnode(l) -knode(k)

80 continue
lount-l

c

c write enveloped spectra to tapeO3.dat in PISTAR format
c and to tapeO4.dat in RESGEN format
c

do 90 1 - 1, lount
write( 3, 3001 ) lnode(1)
write( 3, 3002 )
write( 3, 3003 )
do 85 k = 1, kount

if (lnode(l) .ne. knode(k)) go to 85
write( 3, 3005 ) kdir(k), a(l, 1), amp(k, 1),

+ a(l, 3), amp(k, 2)
write( 3, 3006 ) (a(l, j*2-1), amp(k, J), j = 3, npoint)
write( 4, 4001 ) (a(1, j*2-1), anp(k, j), j = 1, npoint). 85 continue

90 continue
c
c
c write enveloped spectra to output tapeO6.dat
c
c

write(6, '(al /)' ) '1'
do 100 1 - 1, lount

write( 6, 6006 ) lnode(l)
write( 6, 6007 )
write( 6, 6008 )
do 95 k = 1, kount

if (lnode(l) .ne. knode(k)) go to 95
write( 6, 6009 ) kdir(k), a(1, 1), amp(k, 1),

+ a(l, 3), amp(k, 2)
write( 6, 6010 ) (a(l, j*2-1), amp(k, J), j - 3, npoint)

95 continue
100 continue

goto 999
c
c write error messages
c

801 write(6, 6904) 'tapeOl.dat'
stop

802 write(6, 6904) 'tapeO2.dat'
stop

ATTACHMENT VII CALC NO. C-31
PAGE 34 OF 43



USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
PRINTED 20041222

803 write(6,
stop

804 write(6,.
stop

* 805 write(6,
stop

806 write(6,
stop

807 write(6,
stop

c

6905) 'tapeO3.dat'

6905) 'tapeO4.dat'

6904) 'tapeO5.dat'

6905) 'tapeO6.dat'

6904) 'qablok.dat'

1000 format(i5, 5x, 2i5)
1001 format( a72 )
1002 format(32x, a5, 2x, al, 1x,

c

2001 format(8flO.O)
c

a4, 6x, i2)

6001 format('l' /// 5x, 'ENVELOPE --- VERSION 1.0.0' 1/
+ 5x, 'SOURCE CODE' // )

6002 format(5x, a72)
6003 format(// 5x, 'NO. OF SPECTRA ', i3 /

+ 5x, 'NO, OF FREQUENCY POINTS = ', i3 / )
6004 format(5x, 'SPECTRA', 25x, 'LOAD' / 4x, 'NO', 5x, 'NODE',

+ 3x, 'DIR', 4x, 'TYPE', 4x, 'CASE')
6005 format(lx, i5, 5x, a5, 3x, al, 5x, a4, 5x, i2)
6006 format(// 5x, 'COMMENT', 3x, 'NODE = ', a5, 5x,

+ 'ACCELERATION SPECTRA')
6007 format(5x, 'CASE', 6x, 'XXXXX')
6008 format(5x, 'SEISMIC', 7x, '1', lOx, '386.4', 5x, '386.4',

+ 5x, '386.4', 7x, 'CSM', 7x, 'RSS')
* 6009 format(5x, al, '-SHOCK', 9x, 'FREQ', 5x, 'ACCEL', 4F10.3)

6010 format(5x, 16x, 'FREQ', 5x, 'ACCEL', 4F10.3)
c

3001 format(// 'COMMENT', 3x, 'NODE ', aS, 5x,
+ 'ACCELERATION SPECTRA')

3002 format('CASE', 6x, 'XXXXX')
3003 format('SEISMIC', 7x, '1', lOx, '386.4', 5x, '386.4',

+ 5x, '386.4', 7x, 'CSH', 7x, 'RSS')
3005 format( al, '-SHOCK', 9x, 'FREQ', 5x, 'ACCEL', 4F10.3)
3006 format( 16x, 'FREQ', 5x, 'ACCEL', 4F10.3)

c

4001 format(8flO.3)
c

6901 format(5x,
6902 format(5x,
6903 format(5x,
6904 format(5x,
6905 format(5x,

c

'ERROR...NSPEC - ', i5, ' > 200 (INTERNAL LIMIT)')
'ERROR...NPOINT = ', i5, ' > 70 (INTERNAL LIMIT)')
'ERROR... FREQUENCY POINTS NOT UNIFORM')
'ERROR...INPUT FILE -> ', alO, 'IS MISSING.' )
'ERROR... UNABLE TO OPEN OUTPUT FILE -> ', alO)

7001 format( a80 )
7002 format(lOx, a80 )

999 stop
end
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USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
PRINTED 20041222

COMMENT NODE - 54BR ACCELERATION SPECTRA
CASE. SEISMIC
X-SHOCK

XXoo=
I.

FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ

386.4
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL.
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

386.4
1.000
3.000
4.100
4.300
4.500
4.700
4.900
5.100
5.300
5.500
5.700
5.900
6.100
6.300
6.500
6.700
6.900
7.100
7.300
7.500
7.700
7.900
8.100
8.300
8.500
8.700
8.900
9.100
9.300
9.500
9.700
9.900

10.100
10.300
10.500
10.700
10.900
11.100
11.300
11.500
11.700
11.900
12.100
12.300
12.500
12.700
12.900
13.100.
13.300
13.500
13.700

386.4
0.009
0.031
0.047
0.053
0.061
0.072
0.092
0.125
0.122
0.123
0.130
0.111
0.091
0.082
0.086
0.090
0.095
0.099
0.104
0.109
0.114
0.118
0.123
0.128
0.133
0.138
0.143
0.148
0.153
0.157
0.162
0.167
0.172
0.176
0.182
0.197
0.211
0.225
0.254
0.264
0.275
0.284
0.284
0.292
0.298
0.368
0.438
0.489
0.496
0.507
0.478

CSM
2.000
4.000
4.200
4.400
4.600
4.800
5.000
5.200
5.400
5.600
5.800
6.000
6.200
6.400
6.600
6.800
7.000
7.200
7.400
7.600
7.800
8.000
8.200
8.400
8.600
8.800
9.000
9.200
9.400
9.600
9.800

10.000
10.200
10.400
10.600
10.800
11.000
11.200
11.400
11.600
11.800
12.000
12.200
12.400
12.600
.12.800
*13.000
13.200
13.400
13.600
13.800

RSS
0.019
0.046
0.053
0.050-.-
0.066
0.082
0.110
0.132
0.117
0.134
0.118
0.100
0.086
0.094
0.088
0.092
0.097
0.101
0.106
0.112
0.116
0.121
0.126
0.131
0.135
0.140
0.145
0.150
0.155
0.160
0.165
0.169
0.174
0.178
0.190
0.204
0.217
0.242
0.264
0.262
0.267
0.292
0.288
0.296
0.313
0.416
0.479
0.482
0.506
0.500
0.4450
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USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
PRINTED 20041222

FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

13.900
14.100
14.300
14.500
14.700
14.900
15.100
15.300
15.500-
15.700
15.900
16.100
16.300
16.500
16.700
16.900
17.100
17.300
17.500
17.700
17.900
18.100
18.300
18.500
18.700
18.900
19.100
19.300
19.500
19.700
19.900
20.100
20.300
20.500
20.700
20.900
21.100
21.300
21.500
21.700
21.900
22.100
22.300
22.500
22,700
22.900
23.100
23.300
23.500
23.700
23.900
24.100
24.300
24.500
24.700
24.900

0.441
0.468
0.500
0.535
0.632
0.854
0.992
1.092
1.185
1.193
1.117
1.322
1.167
0.971
0.784
0.725
0.744
0.714
0.598
0.572
0.584
0.595
0.605
0.616
0.633
0.648
0.669
0.693
0.716
0.736
0.755
0.772
0.786
0.798
0.814
0.838
0.860
0.879
0.897
0.913
0.927
0.938
0.947
0.953
0.969
1.079
1.315
1.300
1.111
1.185
1.245
1.410
1.606
1.532
1.496
1.535

14.000
14.200
14.400
14.600
14.800
15.000
15.200
15.400
15.600
15.800
16.000
16.200
16.400
16.600
16.800
17.000
17.200
17.400
17. 600
17.800
18.000
18.200
18.400
18.600
18.800
19.000
19.200
19.400
19.600
19.800
20.000
20.200
20.400
20.600
20.800
21.000
21.200
21.400
21.600
21.800
22.000
22.200
22.400
22.600
22.800
23.000
23.200
23.400
23.600
23.800
24.000
24-..200
24.400
24.600
24.800
25.000

0.456
0.479
0.518
0.561
0.751
0.922
1.022
1.141
1.195
1.172
1.252
1.281
1.058
0.865
0.740
0.733
0.723
0.648
0.567
0.578
0.590
0.600
0.610
0.625
0.641
0.656
0.681
0.705
0.726
0.746
0.764
0.779
0.793
0.804
0.826-
0.849
0.870
0.889
0.905
0.920
0.933
0.943
0.950
0.958
0.979
1.225
1.322
1.182
1.150
1.217
1.268
1.524
1.606
1.470
1.518
1.691
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USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
PRINTED 2004 1222

FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
MEEQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ

. FREQ
FREQ
FREQ
FREQ

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
*ACCEL
ACCEL
ACCEL
ACCEL

25.100
25.300
25.500
25.700
25.900
26.100
26.300
26.500
26.700
26.900
27.100
27.300
27.500
27.700
27.900
28.100
28.300
28.500
28.700
28.900
29.100
29.300
29.500
29.700
29.900
31.000
33.000
35.000
37.000
39.000
41.000
43.000
45.000
47.000
49.000
51.000
53.000
55.000
57.000
59.000
1.000
3.000
4.100
4.300
4.500
4.700
4.900
5.100
5.300
5.500
5.700
5.900
6.100
6.300
6.500
6.700

1.857
2.112
2.135
1.788
1.759
2.294
3.025
3.441
3.335
3.071
3.077
3.462
3.696
3.684
3.084
2.513
2.455
2.777
3.113
2.899
2.520
2.094
2.068
2.281
2.256
1.494
1.229
1.065
0.956
0.935
0.904
0.844
0.823
0.802
0.847
0.705
0.706
0.624
0.595
0.558
0.003
0.011
0.017
0.018
0.019
0.020
0.020
0.021
0.022
0.024
0.029
0.027
0.029
0.031
0.033
0.035

25.200
25.400
25.600
25.800
26.000
26.200
26.400
26.600
26.800
27.000
27.200
27.400
27.600
27.800
28.000
28.200
28.400
28.600
28.800
29.000
29.200
29.400
29.600
29.800
30.000
32.000
34.000
36.000
38.000
40.000
42.000
44.000
46.000
48.000
50.000
52.000
54.000
56.000
58.000
60.000
2.000
4.000
4.200
4.400
4.600
4.800
5.000
5.200
5.400
5.600
5.800
6.000
6.200
6.400
6.600
6.800

2.024
2.191
1.974
1.747
1.936
2.695
3.231
3.454

,3..17..7.
3.018
3.245
3.632
3.781
3.404
2.767
2.407
2.594
3.003
3.058-
2.756
2.273
2.026
2.176
2.315
2.208
1.375
1.112
1.024
0.939
0.924
0.877
0.826
0.815
0.784
0.735
0.673
0.779
0.611
0.577
0.551
0.007
0.017
0.018
0.019
0.019
0.020
0.021
0.021
0.023
0.025
0.027
0.028
0.030
0.032
0.034
0.036

Y-SHOCK

ATTACHMENT VII. CALC NO. C-31
PAGE 38 OF 43



USER RESPONSIBLE FOR VERIFYING
PRINTED 20041222

REVISION, STATUS AND CHANGES

FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL-
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

6.900
7.100
7.300
7.500
7.700
7.900
8.100
8.300
8.500
8.700
8.900
9.100
9.300
9.500
9.700
9.900

10.100
10.300
10.500
10.700
10.900
11.100
11.300
11.500
11.700
11.900
12.100
12.300
12.500
12.700
12.900
13.100
13.300
13.500
13.700
13.900
14.100
14.300
14.500
14.700
14.900.
15.100
15.300
15.500
15.700
15.900
16.100
16.300
16.500
16.700
16.900
17.100
17.300
17.500
17.700
17.900

0.037
0.039
0.041
0.043
0.045
0.047
0.050
0.052
0.054
0.057
0.059
0.062
0.064
0.067
0.069
0.072
0.074
0.077
0.080
0.082
0.085
0.088
0.091
0.094
0.097
0.100
0.104
0.107
0 .110
0.113
0.117
0.120
0.123
0.127
0.130
0.134
0.137
0.141
0.144
0.147
0.151
0.154
0.159
0.166
0.172
0.178
0.185
0.191
0.199
0.207
0.215
0.223
0.230
0.238
0.245
0.253

7.000
7.200
7.400
7.600
7.800
8.000
8.200
8.400
8.600
8.800
9.000
9.200
9.400
9.600
9.800

10.000
10.200
10.400
10.600
10.800
11.000
11.200
11.400
11.600
11.800
12.000
12.200
12.400
12.600
12.800
13.000
13.200
13.400
13.600
13.800
14.000
14.200
14.400
14.600
14.800
15.000
15.200
15.400
15.600
15.800
16.000
16.200
16.400
16.600
16.800
17.000
17.200
17;400
17.600
17.800
18.000

0.038
0.040
0.042
0.044
0.046
0.048
0.051
0.053
0.056
0.058
0.060
0.063
0.065
0.068
0.071
0.073
0.076
0.078

;.'.0;081
0.084
0.086
0.089
0.093
0.096
0.099
0.102
0.105
0.108
0.112
0.115
0.118
0.122
0.125
0.129
0.132
0.135
0.139
0.142
0.146
0.149
0.153
0.156
0.162
0.169
0.175
0.182
0.188
0.195
0.203
0.211
*0.2X9
0.227
0.234
0.242
0.249
0.256
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USER RESPONSIBLE FOR VERIFYING
PRINTED 20041222

REVISION, STATUS AND CHANGES

FRE
MOE
MOE

MRQ

MRQ
MOE
MOE

FRJEQ
FREQ

MOE
FREQ

MRQ
MOE
MOE

FRE
MOE
MOE
MOE
MOE

FRQ

MRQ

MRQ

FREQ

MRQ

FR.Q

MRQ
MRQ
MRQ
MRQ

FRQ
MRQ

MRQ
MRQ
MOE
MOE

FRE
MOE

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

18.100
18.300
18. 500
18.700
18.900
19.100
19.300
19.500
19.700
19.900
20.100
20.300
20.500
20.700
20.900
21.100
21.300
21.500
21.700
21.900
22.100
22.300
22.500
22.700
22.900
23.100
23.300
23.500
23.700
23.900
24.100
24.300
24.500
24.700
24.900
25.100
25.300
25.500
25.700
25.900
26.100
26.300
26.500
26.700
26.900
27.100
27.300
27.500
27.700
27.900
28.100
28.300
28.500
28.700
28.900
29.100

0.260
0.267
0.273
0.286
0.300
0.313
0.326
0.339
0.350
0.361
0.372
0.387
0.403
0.418
0.432
0.446
0.466
0.486
0.505
0.521
0.540
0.563
0.597
0.628
0.656
0.706
0.705
0.742
0.783
0.818
0.849
0.941
0.923
0.961

.022
1.338
1.546
1.497
1.236
1.206
1.594
2.154
2.481
2.448
2.182
2.026
2.144
2.299
2.281
1.936
1.550
1.475
1.651
1.838
1.710
1.502

18.200
18.400
18.600
18.800
19.000
19.200
19.400
19.600
19.800
20.000
20.200
20.400
20.600
20.800
21.000
21.200
21.400
21.600
21.800
22.000
22.200
22.400
22.600
22.800
23.000
23.200
23.400
23.600
23.800
24.000
24.200
24.400
24.600
24.800
25.000
25.200
25.400
25.600
25.800
26.000
26.200
26.400
26.600
26,800
27.000
27.200
27.400
27.600
27.800
28.000
28.200
28.400
28.600.
28.800
29.000
29.200

0.263
0.270
0.278
0.293
0.306
0.320
0.333
0.345

-"0.356
0.367
0.379
0.395
0.410
0.425
0.439
0.456
0.476
0.496
0.5i3
0.529
0.550
0.580
0.613
0.642
0.669
0.706
0.719
0.763
0.801
0.833
0.897
0.935
0.943
0.976
1.173
1.455
1.541
1.374
1.195
1.318
1.891
2.346
2.500
2.328
2.072
2.056
2.239
2.309
2.143
1.722
1.459
1.555
1.777
1.803
1.634
1.363
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USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
PRINTED 20041222

Z. . - H

Z-SHOCK

FREQ
FREQ
MRQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FRQ
FREQ
FREQ
FREQ-
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FRE.Q
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FP.EQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FRE:Q
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ
FREQ

ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL.,
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL
ACCEL

29.300
29.500
29.700
29.900
31.000
33.000
35.000
37.000
39.000
41.000
43.000
45.000
47.000
49.000
51.000
53.000
55. 000
57.000
59.000.
1.000
3.000
4.100
4.300
4.500
4.700
4.900
5.100
5.300
5.500
5.700
5.900
6.100
6.300
6.500
6.700
6.900
7.100
7.300
7.500
7.700
7.900
8.100
8.300
8.500
8.700
8.900
9.100
9.300
9.500
9.700
9.900

10.100
10.300
10.500
10. 700
10.900

1.263
1.268
1.433
1.457
0.999
0.919
0.911
0 .909
1.039
0.883
0.983
1.162
1.118
1.628
1.238
1.288
1.218
0.728
0.708
0.001
0.003
0.004
0.004
0.004
0.005
0.005
0.006
0.006
0.007
0.008
0.008
0.008
0.009
0.009
0.010
0.010
0.011
0.012
0.012
0.013
0.014
0.014
0.015
0.016
0.017
0.017
0.018
0.019
0.020
0.021
0.022
0.022
0.023
0.024
0.025
0.026

29.400
29.600
29.800
30.000
32.000
34.000
36.000
38. 000
40. 000
42. 000
44.000
46.000
48.000
50.000
52.000
54.000
56.000
58.000
60. 000
2.000
4.000
4.200
4.400
4.600
4.800
5.000
5.200
5.400
5.600
5.800
6.000
6.200
6.400
6.600
6.800
7.000
7.200
7.400
7.600
7.800
8.000
8.200
8.400
8.600
8.800
9.000
9.200
9.400
9.600
9.800

.10.000
10.200
10.400
10.600
10.800
11.000

1.231
1.349
1.477
1.392
0.962
0.903
0.890
0.927
0.885
0.898
1.198
0.868
1.327
1.751
1.505
1.679
0.780
0.720
0.692
0.002
0.004
0.004
0.004
0.005
0.005
0.005
0.006
0.006
0.008
0.008
0.008
0.008
0.009
0.010
0.010
0.011
0.011
0.012
0.013
0.013
0.014
0.015
0.016
0.016
0.017
0.018
0.019
0.019
0.020
0.021
0.022
0.023
0.024
0.025
0.026
0.027
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USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
PRINTED 20041222

FREQ
FREQ
FREQ
FREQ

* FREQ
FREQ
FREQ
FREQ

, .- . FREQ
FREQ
FREQ
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USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
PRINTED 20041222

:5.q17C OF /
FORM NC.DE-AP.ZZ-0010-1

CERTIFICATION FOR DESIGN VERIFICATION

Reference No. C-Q003/ /7

. I .SUMMARY STATEMENT

This calculation is acceptable. Pipe Stress analysis is performed

utilizing verified IB3 computer program. The verification

process consists of reviewing support loads to assure that they

are reasonabLe. The method of analysis is consistent with Ilope Creek

UFSAR. The documentation generated complies with E&PB manual

requirements. The verifier is independant of the originators

design.

The undersigned hereby certifies that the design verification for the subjoct document has been completed, the questions
from the generic checklist have been reviewed and addressed as appropriate, and all comments have been adequately
incorporated.

-I ;L. ^ '*ve
Design Verifier Assigned By

.T 6 POA-
Design Verifier Assigned By

S, of DesipnVenifi /Date

~Lcry~ri2.¶I

Design Verifier Assigned By Signature of Design Verifier I Date

Design Verifier Assigned By I

CLTAChKMENT. fO
PAGE Z oM

W.NO S // 5¢

Signature of Design Verifier I Date

Page L of ..
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USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
PRINTED 20041222

Orig. Philip M. Stashak 9/2/93 CALC # C- SI

Id

T~gIM~~/ D

PAGLinmim4a1

I:mCe No, ; -pL zINTERFERENCE WALKDOWN
I ...

Any potential interferences documented during construction were rewalked
and reevaluated for new Snubber Reduction Program displacements. In
addition, any other potential interferences were documented on
Interference Resolution Forms and evaluated for the new displacements.
No Interferences exist due to the piping displacements. The following
pages of this Attachment document the evaluation of the potential
interferences.

I
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PAGE -m~

CAL. Noa C- I/'7-rP- -

IRF# _-wE- ATTACHMENT 2

INTERFERENCE RESOLUTION FORM

2kIt C b.

TO:
FROM
DATE:

-Ao/ A -

-ISOMETRIC# 1-P- F 0-o I REVI -z
-ROOM # CI Hc r )e CA'c TOIL. AL b ( -4 I

SKETt..'H
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coN OvIT SouTAh l~b E
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o' 1- v'j

RESOLUTION:
J\k 0 jf%4"6� � e 11� I fAs - rA~ oW.'eL4t~4

-1

& M.* F.E. SIGNATURE S

REWORK COMPLETED

CONCURRENCE BY (IC)

DATE 4?/ A

DATE

DATE

= YESREWORK REQUIRED: NO

.. L-' .. . .... ....... I-010- , - J. . . .. -. ._. PI".f'wA2 .... . . I . . .
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0 IRF# -h'Ew - ATTACHMENT 2

INTERFERENCE RESOLUTION FORM

&QLrC..W c.-.?l Z7.rAt

I REV#2 n-z-TO:
FROM:
DATE:

-ArIA -
- Allh-

Z71-A-

ISOMETRIC# 1--_-Fb-C
ROOM I - To-vs

-

r , .

SKETCH

0

RESOLUTION:
L-D Al'ovev&flt'~ 4S jIoprS"% *L4-t',% ntwC- mo mA .,

141' l~ea^ -cDt 1~ eCccepta&e.

F.E. SIGNATURE 4. s
REWORK COMPLETED

CONCURRENCE BY (IC)

DATE r -- *L5

DATE_ _

DATE

REWORK REQUIRED: = YES NO
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INTERFERENCE RESOLUTION FORM

TO: -. /A-
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DATE: -: A -

ISOMETRIC# I-P-FT-o1
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REV# 2 -
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-
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