Appendix 2.12.3, Excerpted from Safety Analysis Report for the
Century Champion Type B Package Immersion Test

Introduction

The Century Industries Versa-Pac Shipping Container is an evolutionary package design
based on the design and testing of the Century Industries Champion Type B package.
Due to the similarity in both package designs, tests involving the Century Industries
Champion, although not directly applicable, can be used to support the safety basis of the
Versa-Pac design as supplemented by further analysis and tests. Tests involving the
Champion package that are applicable to the design of the Versa-Pac include drop tests,
thermal and immersion tests. The design similarities are further presented with
attachment of the test results for the Champion package.

Design Comparison

Both packages share the same basic structural components in that they have an inner and
outer liner of sheet metal that is surrounded by vertical and horizontal stiffeners. Both
package designs use the same ceramic fiber blanket insulation between the inner and
outer liners and also surrounding the radial portion of the containment boundary. Both
designs have approximately the same polyurethane foam in their respective bottom and
top portions of the container. Both designs are based on an inner structure that slides into
an outer drum. Therefore, both package designs should have a similar thermal response
including thermal stresses. However, the temperature profiles may be different as further
discussed.

The package designs differ in the type of insulation that surrounds the inner containment
area. The Champion surrounds the containment area with polyurethane foam that is
poured in place while the Versa-Pac utilizes ceramic fiber blanket insulation within the
same area.

The Champion utilizes a leak testable inner vessel as the primary containment with a
secondary blind cap flange on top of the main sealing flange while the Versa-Pac uses
only a '5” blind flange with a high temperature fibrous sleeve at the containment
boundary.

Immersion Test
Figure 2.5.3-1 shows the Century Champion Package rigging post-thermal test. Figure

2.5.3-2 displays the package being loaded into the pressure chamber. Figure 2.5.3-3
displays the package during the immersion testing.
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Summary of Results

Pages 15 and 16 of the Champion Safety Analysis Report are provided as pages 5 and 6
to Appendix 2.5.3. The test results indicate that immersion testing of a damaged

prototype package to a pressure of 23.0 + 1.0 psig during a 15-minute produce no
additional damage.
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Figure 2.5.3-1 Champion ackage on Tet Stand — View from Thermocoupe Sheldin Tube

Figure 2.5.3-2 Champion Package during Immersion Testing Phase
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Figure 2.5.3-3 Champion Package during Immersion Test
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5. During the cool down, the test article was protected from precipitation and wind effects to eliminate
enhanced cooling of the test article.

— Table 3. Pool Fire Test Observations,
TIME OBSERVATIONS

000 | Test mancd. Flames Tully Geveloped soros poolloer

00 |11 shipping contamer engulfed iy flames, Light southeast wind blowing flames
g nonbwest. Shipping container mostly engulfed by flames,

1700 mmaﬂmﬁﬁofm'nﬁm

3000 [Decision was mad to extend tme of cxposure.

[~ 3230 | Addwonal 310 gallons of diesel staried, Ended with 1260 gallons of dicse] facl, |
18:00 ﬂfmwmﬁmmmm&mﬂm“hm

from phag location.
4405 [Foelbeginning to burn out.
46:30 bumning continues on container.

_ﬁiﬁ Mo visible flames m pool.

Twmwﬁmmwm' (310 min stop bevween bum
e 55:00 and cool-down period).

mepuﬁhmducmﬁmmumwmmﬁmmnd
mmmnmhﬁmwwls.mmemﬁﬂw
mTﬂ:undmmmmmﬁuwllmmhlmpewiﬂwmhmw
3.1 mph. mhgh%mhﬁcmmﬁmﬁndﬂmmmmud
450°F and 303°F, respectively. TC Nos. 5 and 8 were Jocated on the lower portion of the inner
W.M:Mur&ﬂMmldeﬁnMﬁhﬁﬂm It is Swhl's
uphimhthwpmﬂd\mm&hmhdmmmmm
clevated temperatures recorded by TC Nos. 5 and 8. Tabular datn for the est conditions TC
messurements appear in Appendix E,

54  Hydrostatic Immersion Test

m:mm_m.udeippnmmwhvtmmum
umu&cuhyuddﬂhmmﬂuﬁnmdﬁvmuﬁmsmwhﬂmorsmm

Engincering, mnﬁmwmmumﬁmmmmwmmmywmm The
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The port where the TCs exited the shipping container was sealed using LB, Weld quick drying
sealant. The shipping container was moved in to position inside of the hydrostatic chamber and
sealed. Water was introduced and the pressure monitored, The pressure wis raised until 23 psig was
aftained and the test begun, The pressre of 23 £ | Psig was maintained for 15 min before the test
was terminated,

The reinforced outer drum lid was removed and the foam plug was found w0 be in good
conditicn Wi:bamilinnlmmutofdmiug{appmmhf 14 10 1/2 inch). The plug was removed
mmmcmmmmm:mmmummmm

95 Final Hellum Leakage Test

Pﬂﬂﬂwhgmmphﬁmiﬂmpmiﬁmm&pmmmdﬂmimmbnmmhnuarym.m,
the final helium leakage test was performed, Th:lulag:mmsmmodanﬁl.s,mdsmumd
mcraLﬁmmrdﬁdanwbemtsMe(mTable4bdﬂw}. After obtaining the leak rates, the
:dﬂmﬁmhnkmmmmadmvuiﬁfdntﬂrmd:mmwa&hmmmm?.

Table 4. Final L-EHTEH Results, -1 m Container,
Time (min:sec) HEI;_:&]RE&[ENT ME‘:?W PASS/FAIL
1:00 10 x 107 2.2}“5 Pasg
300 L0x 107 22x 10" Pass
S:00 1.0x I 24 x 107 Pass
9.6 Post-Test Inspection

AJlbolf.suummmmhmdmsﬁnhnmﬂunmﬂmumﬁumﬂwpm—
test condition. ﬁﬂnaﬂmswmmnﬂuduimhm:rmihﬁndﬂmgemdmﬂm:m
removed. The inner vessel was inspected for any damage and none wis nated. The inmer vessel was
a]s::liuspemdmdﬁenﬁin:ifﬂmwasanyﬂﬂﬁinﬂmpmilﬁmufﬂnmimm;sMnﬂmmmm
or shift was found, Dita log sheets appear in Appendix F.

1.0 SUMMARY OF TEST RESULTS

The objective of this program was to camduct physical and fire performance evahumtion tests
of Century Industries’ CI-1 shipping container for Nuclear Fusl Services in accordance with the
Hypothetical Accident Conditions specified in Title 10 CFR Part TL.73 to venify the performance
capubilitics under the specified condition. The CI-1 shipping container was subjected to the
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