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January 24, 1986
JVM-86-017

NuSS
MAIL SECTION
DOCKET CLERK

Mr. J. P. Roberts
Project Manager
Advanced Fuel and Spent Fuel

Licensing Branch

Division of Fuel Cycle and Material Safety
United States Nuclear Regulatory Commission
Washington, D.C. 20555

Subject: Transmittal of Further Information in Support of
Topical Report NUH-001

Reference: Letter, J. V. Massey to J. P. Roberts, 1/17/86
"Transmittal of Information in Support of Topical
Report NUH-001", JVM-86-010

Dear John:

I am sending with this letter the remaining information requested
by reviewers during our meeting of January 8, 1986.

Attachment 1 to this letter summarizes the analysis performed on
the DSC addressing thermally induced bending loads on the shell.

Attachment 2 contains a revised Table 8.2-8 and source references for
the dose conversion factors.

Attachment 3 is a brief description of the analysis supporting the
neutron dose rates at the HSM air vents.

Attachment 4 is a sample listing of the MORSE code input and output
used in analysis of the H. B. Robinson ISFSI facility. Please note
that this attachment should properly be submitted with the H. B.
Robinson ISFSI SAR, but is included here for two reasons:

1. the reviewers have asked for an early submittal
of the MORSE calculations for H. B. Robinson, and

2. the shielding results for the site specific and
topical report analyses are comparable. DOT
and QADMOD/Albedo calculations were used in the
Topical Report.
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Mr. J. P. Roberts -2 - January 24, 1986
NRC JVM-86-017

Skyshine results for the 184 module array are presented in

Table 7.4-1 and Section 7.6 of the NUHOMS Topical Report. Air
scattered and air dose contributions from neutrons, primary and
secondary gamma rays are included. NUTECH has reviewed the
skyshine analysis and finds no fault in the model or computations.

I trust that the information in this transmittal and in the
referenced letter completes the open items resulting from our
latest meeting. May I say that we have made every attempt to
respond fully and promptly to the reviewers' questions. If,
however, there remain any outstanding issues, please feel free
to contact me at once so that resolution may be obtained in a
timely manner.

Very truly ;ijij:‘\-

V1 Massey, Ph.D.i
NUHOMS Program Manager
NUTECH Inc.

JVM/3]3
Attachment

cc: D. M. Koss (CP&L)

nutech



Attachment 1

Thermal Stress Analysis

Thermal stress analyses were performed for the DSC. These
analyses are described in Section 8.1 of the Topical Report.

The maximum primary membrane + bending stress intensity due
to differential thermal expansion of the spacer disk and the
DSC shell is 20.90 ksi as shown in Table 8.1-7 of the Topical
Report. Tne maximum stress is located at the shell where the
spacer disk expands into it.

This type of loading is a typical radial line load on a cylinder.
Displacements and forces tend to attenuate very rapidly away
from the point of load appl%cstion. TEe characteristic length
of the DSC shell is 1/8 =(r¢t /3(l-v2) = 2.35 inches, where

r = 18.25 inches, t = 0.5 inch and v = 0.3 (see Theory of Plates
and Shells by Timoskenko and Woinowsky-Krieger for refarence).
Since the end cover plate is located 13.72 inches away from

the closest disk, it is 5.8 characteristic lengths away. By
inspecting Table 84 of Timoskenko, all displacement, rotation,
moment and shear quantities attentuate to zero. Therefore
application of long cylinder analysis to the DSC analysis is
justified.

The maximum primary membrane + bending stress intensity due to
pressure locad for the DSC is 9.16 ksi as reported in Table 8.1-=7
of the Topical Report. This is located at the shell where it

ends at the cover plate. The maximum primary membrane + bending
stress intensity due to 5 feet drop is 39.19 ksi, and is located
at the shell between the end cover plate and the bc:tom plate of
tioe lead plug. The combined maximum primary membrane + bending
s:réss intensity is reported to be 48.35 ksi as shown in Table
8.2-9 of the Topical Report. This is conservative because maximum
stresses of two different locations were added. The effect of the
differential thermal expansion as discussed before has attenuated
to practically zero at the end plate and hence does not reflect

in the addition. As for the location where the maximum stress
intensity occurs for the drop accident, the thermil bending moment
attznuates to less than 13% of the maximum and the displacement
attenuates to less than 1% of the maximum. Since the stresses due
to thermal and pressure loads have attenuated at this location,
the stresses at this location is less critical than the value
reported. Therefore, it can be concluded than the reported stress
intensities for the DSC shell presented in the Topical Report are
conservative and envelop all load combinations.



Attachment 2

Clarification og
DSC Rupture Accident Doses
(NUHOMS Topical Report Table 8.2-8)

Equations 7, 10, and 11 of U.S.NRC Regulatory Guide 1.109,
Revision 1 October 1977, were applied to obtain gamma dose,
beta dose, total body and total skin dose. The parameters
used follow.

~

DF' = 1.72E-5 (mrad.m3/pCi-yr) DF® = 1.95E-3 (mrad-m3/pCi.yr)

Q = ,30(2.205E+4) = 6.614E+3 (Ci/yr) (instantaneous)
X/Q = 0.005 (Sec/m3)
X = 1.05E + 6 (pCi/m°)

DFB = 1l.6lE-5 (mrem.m3/pCi-yr), DFS = 1.34E-3 (mrem.m3/pCi-yr)

The results are as follows:

Dose Txge Dose

gamma air 1.8 E+1 mrad
beta air 2.0 E+3 mrad
total body 1.7 E+1 mrem *
skin 1.4 E+3 mrem

* Note: This value was presented as 1.l1E+]1 mrem in Rev. 0 of
the Topical Report, and will be corrected in the next
revision.
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Attachment 4
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H. B. ROBINSON ISFSI
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(continued)
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Attachment 4 (continued)
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Attachment 4 (concluded)
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