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ABSTRACT

The modified LOFT Pulsed Neutron Activation (PNA) System downstream

shielding support structure was stress analyzed for deadweight and worst-

case LOCE loads. No deficiencies were found in the structure. This

stress analysis was performed for the PNA Shielding Configuration that

has been used on Test L3-2 and that is to be used on Test L3-7.
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1. INTRODUCTION i

The purpose of this investigation was to determine the adequacy of
the modified Pulsed Neutron Activation system structure to support the PNA

sources, detectors, and lead shielding during the most severe design
loading. The loading consisted of deadweight plus acceleration due to an
8-inch, hot-leg, 0.001 second opening time LOCE. Stresses in the modified
downstream detector shielding support structure and the most highly
stressed portions of the existing PNA structure were calculated and

I 2compared to AISC and ASME Code allowables. This stress analysis'

was perfomed for the PNA shielding configuration that has been used on

Tes.t L3-2 and that is to be used on Test'L3-7.
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2. METHOD 0F ANALYSIS

Affected portions of the existing PNA structure along with the
modified downstream shielding support structure were modelled using the
SAP IV finite element computer program.4

Deadweight and three response spectrum runs (one for each of x, y,
and z directions) were _made. The response spectra were obtained from a
computer analysis of the MTA.5 Ten percent damping was used in

generating the response spectra to account for the damping effects of the
lead brick shielding.

Beam element and plate element stresses from the SAP IV runs were

calculated and combined, using the absolute sum of all force components,

and compared to AISC and ASME Code allowables, respectively.

Some portions of the existing PNA st.ucture were analyzed by
6

multiplying the results of the previous PNA stress analysis by the
ratio of the present shielding mass to the original shielding mass, while
other parts were analyzed using the static-equivalent load method.7

The SAP IV computer output is not included in this report, but is
available for inspection at the Applied Mechanics branch.

A listing of the SAP IV version used is included in Appendix B.

2
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3. RESL'LTS

All components of the PNA shielding support structure analyzed in
this investigation were found to be adequate.

Components not analyzed in this report include the actual methods of
,

attachment of the lead shielding to the PNA source support structure, as4

,

mentioned in the previous PNA stress analysis.
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