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ABSTRACT

|

A stress analysis of the instrumentation support structures added to the
10FT center fuel module upper core support structure and the modifications to ,

1

the upper structure was performed. Stresses resulting from thermal and ganna l

heating were found negligible while hydraulic conditions were considered the
primary source of load.

Stress levels in the support structures were found to be small based on
conservative analysis (less than 2300 psi). It is concluded that the proposed

instrumentation support structures are structurally sound and comply with
requirements of the ASME Code.

This revision to LTR 1111-62 is made to include the lug attachment weld

cnange on Page A-8, to add a check on the LVDT holddown spring on Page A-8,
and to change the torque calculation on Bolt 209250-18, Page A-ll, to reflect
the actual reduced engagement length of .148 inch.

DISPOSITION OF RECOMMENDATIONS ,

No disposition required.

THIS REVISION COMPLETELY SUPERSEDES ALL PREVIOUS ISSUES OF LTR 1111-62.

, _

*

' .-
$$



. .

LTR 1111-62
Ray 1

CONTENTS

ABSTRACT . . . . . . . . . . . . . . . . . . . . . . . .~. ... . . . . ii
.

<

I. INTRODUCTION . . . . . . . . . . . . .'. . ....c... . 1' . .. . ..

i- >;'

II. LOAD CONDITIONS . . . . . . . . . . . . . . . . . . . . . . . . 2
.

' 21. HYDRAULIC LOADS .................... . .

1

2. THERMAL LOADS . . . . . . ..v?.,'..,,. ... . ,. . . 2
. . . . . .

.

III. STRESS ANALYSIS . . . . . . . . . . . . . . . . . . . . . . . . 3

IV. RESULTS AND CONCLUSIONS . . . . . . . . . . . . . . . . . . . . 4

5V. REFERENCES ..........................

A-iAPPENDIX A -- SUPPORTING ANALYSIS ..................

,

7

1

t

.

iii

. _ . , _ . ,



_ , . __ _ _ __--_________ __-______________.

. .

LTR 1111 62

Rev. 1

STRESS ANALYSIS OF INSTRUMENTATION SUPPORT

STRUCTURES AND CENTER FUEL MODULE UPPER CORE

SUPPORT STRUCTURE MODIFICATIONS

I. INTRODUCTION

Additional LVDT and UDD instrumentation has been proposed for the LOFT

Center Fuel Module. The instrumentation will be located in the upper core

support structure and it is the purpose of this report to determine the

structural integrity of the instrumentation supports as well as the modified

upper structure. Details of the instrumentation supports and modifications
j

to thc upper core support structure are contained in Drawings 209250 and |

209282 (Ref's 1 and 2).

The subjects covered by this analysis consist of: (1)asingleanda

double LVDT support described in Ref. I and attached to the lower orifice

plate of the upper structure and (2) a UDD and thermocouple mounting described

in Ref. 2 and located approximately 49 inches above the bottom of the upper

structure.

|
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II. LOAD CONDITIONS -

1. HYDRAULIC LOADS

The primary source of loading of the instrumentation supports is the

result of hydraulic forces acting on the instrument and instrument support

surfaces exposed to reactor fluid flow. These forces were evaluated from:

P=C x A x BV2/2g
d c

where Cd = Drag Coefficient (Assumed 2.5)

A = Flow Area

26V /2g = Dynamic Pressure.
c

The dynamic pressure terms were obtained from Reference 3 with tiie maximum

reported value being used for this analysis.

2. THERMAL LOADS

Both thernal and gamma heating were considered in this analysis. Gamma

heating was concluded negligible based on the results of Reference 4. Stresses
|

resulting from thermal heating were also concluded negligible since the sup- i

)
port structures are cantilever nature and relatively free to expand. In )

1

Iaddition, a discussion with H. Rhodes, Therwal Analysis Branch, indicated

that heating and cooling of the supports could be considered fairly uniform.

Thernal loading of the UDD instruments themselves results in reactive

loading of the supports. These loads were obtained from Reference 5 and were
I

considered in this analysis.
1
1
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III. STRESS ANALYSIS

Conservative linear elastic techniques were used to analyze the instru-

mentation supports and modifications to the upper structure. Details of the

analysis are included in Appendix A.
,

The stresses arising from application of the loads discussed in Section

II were found to be less than 2300 psi and ASME Code [6] requirements could

be judged satisfied.

!
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IV. RESULTS AND CONCLUSIONS

An evaluation of the instrumentation supports and modified upper core

support structure for the loadings of Section II found the structures sound.

The proposed supports and modifications can withstand the expected loadings

and meet ASME Code requirements.

i
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