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PURPOSE: Perform design/analysis of proposed manway penetration in beam tube of the
Louisiana right arm.

METHOD: Finite element analysis using the IMAGES computer program.

ASSUMPTIONS: All assumptions of linear elasticity are included.

INPUTS: 1.

2.

Design sketch, Dwg. V049-4-306 (Attachment
lntemal vacuum: 14.7 psi.

1).
ocT s ? ffi98

REFERENCES: 1. V049-1-066 LIGO, Vacuum Equipment Structural Design Criteria.
2. V049-PL-594, Repair of LA Right Mid Beam Tube Valve.
3. R. L. Cloud & Assoc.,IMAGES-3D, Ver. 3.0.
4. ASME B&PV Code. Section VIII. Pressure Vessels. Div. 2. Alternative Rules.

CALCULATIONS:

see Attachments

CONCLUSIONS:

The manway meets the requirements of References I & 4.
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MANWAY CONFIGURATION

Attachment 1 (PSI Dwg.V049-4-306) shows the configuration of the proposed manway that will
be installed in the beam tube.

MATERIALS

The manway nozzle and repad will be constructed of A240 Type 304L stainless steel plate.
Stainless steel, SA403 WP304L, will be used for the nozzle cap. The design stress intensity for
both of these materials is:

S.: 15,800 psi at 400 "F

Ref. ASME Code, Section II, Part D, Table 24.

FE MODEL

A finite element model was constructed using the IMAGES program. Plate elements with both
bending and membrane capability were used. The model consisted of the 0.12 inch thick beam
tube shell, the % inch thick repad, noz.zLe, cap, and stiffeners. The model was sufficiently long
to exclude the boundary condition effects at the areas of interest.

Model Boundary Conditions

The ends of the model are at circular sections of the beam tube. Nodes at the end near the
adjacent gate valve were unrestrained while the other end of the model was fixed.

LOAD

Full vacuum (15 psi external pressure) was applied to the model. Nodal forces were applied to
the circular end of the model near the adjacent gate valve to simulate the unbalanced vacuum
load that results when the adjacent valve is closed and the other side is vented to atmosphere.

RESULTS

The contour plots on the following 2 sheets show resulting stress intensities for the vacuum load
described abovb.



LIGO BEAM TUBE
PROPOSED MANWAY @LA MID-POINT

FINITE ETEMENT ANALYSIS

Max. Stress Intensity : 40300 psi for
combined vacuum * un-balanced
pressure loading.

Allowable stress intensity (Sm) :
15,800 psi @ 400 deg. F.
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FROPOSEp MAb{WAY @ LAMID-POINT

FINITE HLH}WEhTT ANALYSIS
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Enlarged view of Manway area.
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EVALUATION

The maximum stress intensity from the FE model is very low, 4300 psi. It includes secoirdary
membrane plus bending stress and it would be compared to 3S.. To be conservative, this stress

intensity will be compared to the allowable stress intensity for primary general membrane stress,
Sm.

P, :4300 a S, : 15800 psi @ 400 oF

.'.The manway meets the code design requirements.

Ref. ASME Code, Section VIII, Div. 2, Appendix 4, Fig. 4-130.1.
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DESCRIPTION

BILL OF MTERIALS

PARENT #: V0494306

DEO #:000627 REV: 0

iTEM PART NUMBER

1 V049P7801 1

2 UA49P7802 I
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3 C132001.18 1

fl,Alq .&49 3g4L CMTR, L/2 X EA
_2I-\/4"X37" RoLL Lorue-oitt fo24.I/2" INSIDE RAD

lANqlAcIUBEBls MATERIAL rEST *
REPORT REQUIRED 

,(o

sHELL.A?4q -3041 CMrR, L/4' Xd EA
\_5Q.3/16' RoLL T0 L7.5iB ldv
BEVEL SEAM ENDS

IANU|ACTURER'S MTERTAL TEST
REPORT REQUIRED

gAP,!4109-r{P3041 CMTR, l^lPl^l, EA18" SCH 1OS,
UANUFACruRER'S MTERTAL TEST
REPORT REQUIRED

qug.B.qa||_TUBE MNWAY,18",LA EA
SITE MiDJOINT,REV O,DEO 0OOOEZ

1. 00

1.00

1. 00

1. 00

500 AV0494306

END OF REPORT


