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o canister shell - 2160 psi
o fuel canister bolts - 2900 psi
o threaded connections - 2500 psi

Considering the large margin that exists between these pressures and
the maximum, normal condition canister pressure (i.e., approximately
a factor of 50), the overpressurization resulting from an ignition
of hydrogen within the canister is not expected to affect the
overall canister integrity.
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Table 3-1 Results of 3D KENO Criticality Calculation

Description

Filter Canister**

Single, Ruptured Filters
17.3" Array, Ruptured Filters

Vertical Drop, Ruptured,
without filter screens

Horizontal Drop, Ruptured,
without screens

Combined Horizontal/Vertical
Drop, Ruptured, without screens

Fuel Canister
Single, Standard Configuration
17.3" Array, Standard Configuration

Knockout Canister**®

Single, Standard Configuration
17.3" Array, Standard Configuration
Vertical Drop, Single

Horizontal Urop, Single

Combined Horizontal/Veritical
Drop, Single

®poff + 20 + calculational bias (see

*xregults are based on vibrapacked B4C powder in the poison tubes

ke ff+2°

0.795 +

0.823 +

0.798 +

0.843 +

0.851 +

0.825

I+

0.829 +

0.835

1+

u.877

+

0.843

1+

0.853 +

0.851 +

0.024

0.021
0.022
0.010
0.021

0.012

0.025

0.018
0.015
0.019
6.008

0.016

Reference 1)

Histories Maximum kgfg*
9331 0.839
52374 0.807
8127 0.843
15050 0.873
44849 0.892
15050 0.857
6321 0.877
10535 0.873
11438 0.915
9933 0.882
26488 0.881
12943 0.887
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Figure 3.1-1
SHELL DEFORMATIONS - VERTICAL DROP (ALL CANISTERS)
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4.0 Radiological Considerationms

The canisters are designed to be loaded with core debris from the T™M1-2
RCS. These canisters do not contain internal shielding and must be
shielded during all handling and storage operatlons.

The shielding requirements for the various canister operations (e.g.
loading, handling, and storage) are discussed in reference 3.

Personnel exposure from the loaded canisters will be addressed in
Reference 3 as part of the canister handling sequence.
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In conclusion, within the bounds described in this report, the design and
use of the defueling canisters do not result in an unreviewed safety
question, nor require changes to the TMI-2 Technical Specifications.
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1. Abstract

The TMI-2 defueling canisters will be transferred to locations within the
reactor and fuel handling buildings using a transfer shield containing lead.
Transfer of canisters to the shipping cask will utilize a different device
called a transfer cask. This report examines K-effective for both the trans-
fer shield and cask, with dimensions supplied by GPUN. The enclosed results
indicate that for ruptured and non-ruptured canisters no poison materials
other than those contained in the canisters are required in the design of
either the transfer shield or cask to maintain K-effective <.95. Canisters
with extensive internal damage and/or external damage from being dropped or
deformed are not addressed since these canisters will be handled by GPUN
on a case by case basis and are therefore not included in the current

workscope.
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steel linings for structural support. The transfer cask has a movable bottom
door to allow insertion of a canister by a grapple and cable mechanism and
subsequent closure of the cask upon canister insertion. Located below the
bottom door is a lead/steel-lined flange that projects outward from the cask
to reduce levels of backscattered radiation. The hoist for the transfer cask
is located to one sidé of the cask and near the cask midplane. The entire

transfer cask is suspended by a crane.
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Figure 3

Transfer Shield Wall Cross-Section
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Figure 5
0ff-Centered Canister XSDRNPM Model
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a secondary reactivity spike for an array of assemblies or canisters. Since
lead and steel are good reflectors of neutrons this case was performed to
ensure that neither the transfer shield or cask could imitate this array
effect. As Table 6 indicates, K-effective is nearly zero due to the low
fission density of neutrons. This low fission density is the result of the
small optimized fuel volume at low watcr densities together with significant
amounts of structural and poison mat~-:al. The second case also utilizes

0.05 g/cc dense water but for a fuel-water volume fraction of .31084. As
shown in Table 6, this case yields a maximum K-effective of only .205. There-
fore, it appears that the reactivity spike at low water densities does not

occur for single canisters in a lead shielded device.
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Reactivity Dependence of Knockout Canister
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| l |

40 60 80 100

% Canister Insertion Into Transfer
Shield

= s












Table 8. K-effective for the Ruptured Knockout
Canister in the Transfer Cask

Max. Neutron
% Inserted k-effective/2c  KENO Bias K-eff Histories
100% .897=.006 .02 .923 47725 (1)
(Longer B,C
rods)
100% .897-.007 .02 .924 43980 (1)
{Shorter ch
rods and
extra lead
collar)
100% .904=.007 .02 .931 40255 (2)

(Latest geometry
and extra lead)
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Assessment of a Drained Pool Scenario
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For Case 2, the very Tow value of K, compared to that for Case 1 assures
that K ., for an array of canister will be well below that for Case 1.
This wilfverified by & KEND calculation for an infinite 17.3 dnch pitch
array yielding a value of K 40 of 0.632 including uncertainties. The
effect of concrete reflectiBhfvas found to be negative for this case

also.

It s concluded that no realistically concefvable conditions that could
occur during 8 THMI-2 storage pool drainage event would Tead to 8 value

of K. greater than the specified 0.99 acceptance criterion. This assumes
that “Iutinp or reflooding the canister contents with pure water is pre-

cluded by administrative control.
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