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Table A.1 (Page 1 of 15)
Fuel Assembly Limits

. MPC MODEL: MPC-24
A. Allowable Contents

1. Uranium oxide, PWR intact fuel assembilies listed in Table A.2 and meeting the
following specifications:

a. Cladding type: Zircaloy (Zr) or stainless steel (SS) as
specified in Table A.2 for the applicable fuel
assembly array/class

b. Maximum initial enrichment: As specified in Table A.2 for the applicable
fuel assembly array/class.

¢. Post-irradiation cooling time,
average burnup, decay heat
and minimum initial
enrichment per assembly

i. Zrclad: An assembly post-irradiation cooling time,
average burnup, decay heat, and minimum
initial enrichment as specified in Table A.4 or
A.5, as applicable.

ii. SS clad: ' An assembly post-irradiation cooling time,
average burnup, decay heat, and minimum
initial enrichment as specified in Table A.6,

as applicable.
d. Fuel assembly length: < 176.8 inches (nominal design)
€. Fuel assembly width: < 8.54 inches (nominal design)
f. Fuel assembly weight: < 1,680 Ibs

B. Quantity per MPC: Up to 24 PWR fuel assemblies.
C. Fuel assemblies shall not contain control components.

D. Damaged fuel assemblies and fuel debris are not authorized for loading into the
MPC-24.

A-10of 26
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Table A.1 (Page 2 of 15)
Fuel Assembly Limits

Il. MPC MODEL: MPC-68

A. Allowable Contents

1. Uranium oxide, BWR intact fuel assemblies listed in Table A.3, with or without
Zircaloy channels, and meeting the following specifications:

a. Cladding type:

b. Maximum planar-average
initial enrichment:”

¢. Initial maximum rod
enrichment:

d. Post-irradiation cooling time,
average burnup, decay heat
and minimum initial
enrichment per assembly:

i. Zrclad:

ii. SSclad:

e. Fuel assembly length:
f. Fuel assembly width:

g. Fuel assembly weight

Zircaloy (Zr) or stainless steel (SS) as
specified in Table A.3 for the applicable fuel
assembly array/class.

As specified in Table A.3 for the applicable
fuel assembly array/class.

As specified in Table A.3 for the applicable
fuel assembly array/class.

An assembly post-irradiation cooling time,
average burnup, decay heat and minimum
initial enrichment as specified in Table A.7,
except for (1) array/class 6x6A, 6x6C, and
8x8A fuel assemblies, which shall have a
cooling time > 18 years, an average burnup
< 30,000 MWD/MTU, and a minimum initial
enrichment > 1.8 wt% #°U, and (2)
array/class 8x8F fuel assemblies, which shall
have a cooling time > 10 years, an average
burnup < 27,500 MWD/MTU, a decay heat <
183.5 Watts, and a minimum initial
enrichment > 2.4 wt% #sU.

An assembly cooling time after discharge >
16 years, an average bumup < 22,500
MWD/MTU, and a minimum initial enrichment
> 3.5 wt% 2.

< 176.2 inches (nominal design)
< 5.85 inches (nominal design)

< 700 Ibs, including channels

A-2 of 26
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Table A.1 (Page 3 of 15)
Fuel Assembly Limits

Il. MPC MODEL: MPC-68 (continued)

A. Allowable Contents (continued)

2. Uranium oxide, BWR damaged fuel assemblies, with or without Zircaloy channels,
placed in damaged fuel containers. Uranium oxide BWR damaged fuel assemblies
shall meet the criteria specified in Table A.3 for fuel assembly array/class 6x6A,
6x6C, 7x7A, or 8x8A, and meet the following specifications:

b.

Cladding type:

Maximum planar-average
initial enrichment:

Initia! maximum rod
enrichment:

Post-irradiation cooling time,
average burnup, and minimum
initial enrichment per
assembly:

Fuel assembly length:

Fuel assembly width:

Fuel assembly weight

Zircaloy (Zr)

As specified in Table A.3 for the applicable
fuel assembly array/class.

As specified in Table A.3 for the applicable
fuel assembly array/class.

An assembly post-irradiation cooling time

> 18 years, an average burmup < 30,000
MWD/MTU, and a minimum initial enrichment
> 1.8 wt% 25U,

< 135.0 inches (nominal design)
<4.70 inches (nominal design)

<400 Ibs, including channels

A-3 of 26
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Table A.1 (Page 4 of 15)
Fuel Assembly Limits

Il. MPC MODEL: MPC-68 (continued)
A. Allowable Contents (continued)
3. Mixed oxide (MOX), BWR intact fuel assembilies, with or without Zircaloy channels.

MOX BWR intact fuel assemblies shall meet the criteria specified in Table A.3 for fuel
assembly array/class 6x6B and meet the following specifications:

a. Cladding type: Zircaloy (Zr)

b. Maximum planar-average As specified in Table A.3 for fuel assembly
initial enrichment: array/class 6x6B.

¢. Initial maximum rod As specified in Table A.3 for fuel assembly
enrichment: array/class 6x6B.

d. Post-irradiation cooling time, An assembly post-irradiation cooling time
average burnup, and minimum > 18 years, an average burnup < 30,000
initial enrichment per MWD/MTIHM, and a minimum initial
assembly: enrichment > 1.8 wt% 25U for the UO, rods.

e. Fuel assembly length: < 135.0 inches (nominal design)

f. Fuel assembly width: < 4.70 inches (nominal design)

g. Fuel assembly weight < 400 Ibs, including channels

A-4 of 26

410



Appendix A - Certificate of Compliance 9261, Revision 1

Table A.1 (Page 5 of 15)
Fuel Assembly Limits

MPC MODEL: MPC-68 (continued)

A. Allowable Contents (continued)

4. Mixed oxide (MOX), BWR damaged fuel assemblies, with or without Zircaloy
channels, placed in damaged fuel containers. MOX BWR damaged fuel assemblies
shall meet the criteria specified in Table A.3 for fuel assembly array/class 6x6B and

meet the following specifications:

a. Cladding type:

b. Maximum planar-average
initial enrichment:

¢. Initial maximum rod
enrichment:

d. Post-irradiation cooling time,
average burnup, and minimum
initial enrichment per
assembly:

e. Fuel assembly length:

f. Fuel assembly width:

g. Fuel assembly weight

Zircaloy (Zr)

As specified in Table A.3 for array/class
6x6B.

As specified in Table A.3 for array/class
6x6B.

An assembly post-irradiation cooling time

> 18 years, an average burnup < 30,000
MWD/MTIHM, and a minimum initial
enrichment > 1.8 wt% 25U for the UO, rods.

< 135.0 inches (nominal design)
<4.70 inches (nomina! design)

<400 Ibs, including channels

A-5 of 26
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Table A.1 (Page 6 of 15)
Fuel Assembly Limits

Il. MPC MODEL: MPC-68 (continued)

A. Allowable Contents (continued)

5. Thoria rods (ThO,and UQ,) placed in Dresden Unit 1 Thoria Rod Canisters (as
shown in Figure 1.2.11A of Holtec International Report No. HI-851251, Revision 9)
and meeting the following specifications:

b.

Cladding type:
Composition:

Number of rods per Thoria
Rod Canister:

Decay heat per Thoria Rod
Canister:

Post-irradiation fuel cooling
time and average burnup per
Thoria Rod Canister:

Initial heavy metal weight:
Fuel cladding O.D.:

Fuel cladding 1.D.:

Fuel pellet O.D.:

Active fuel length:

Canister weight:

Zircaloy (Zr)

98.2 wt.% ThO,, 1.8 wt. % UO, with an
enrichment of 93.5 wt. % #%U.

<18
< 115 Watts

A fuel post-irradiation cooling time
> 18 years and an average burnup
< 16,000 MWD/MTIHM.

< 27 kg/canister

>0.412 inches

<0.362 inches

<0.358 inches

< 111 inches

< 550 lbs, including fuel

A-6 of 26
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Table A.1 (Page 7 of 15)
Fuel Assembly Limits

Il. MPC MODEL: MPC-68 (continued)

Quantity per MPC. Up to one (1) Dresden Unit 1 Thoria Rod Canister plus any
combination of damaged fuel assemblies in damaged fuel containers and intact fuel
assembilies, up to a tota! of 68.

Fuel assemblies with stainless steel channels are not authorized for loading in the
MPC-68.

Dresden Unit 1 fuel assemblies (fuel assembly array/class 6x6A, 6x6B, 6x6C, or 8xBA)
with one Antimony-Beryllium neutron source are authorized for loading in the MPC-68.
The Antimony-Beryllium source material shall be in a water rod location.

A-7 of 26
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Table A.1 (Page 8 of 15)
Fuel Assembly Limits

lil. MPC MODEL: MPC-68F

A. Allowable Contents

1. Uranium oxide, BWR intact fuel assemblies, with or without Zircaloy channels.
Uranium oxide BWR intact fuel assemblies shall meet the criteria specified in Table
A.3 “or fuel assembly array/class 6x8A, 6x6C, 7x7A, or 8x8A and meet the following

speuifications:

a. Cladding type:

b. Maximum planar-average
initial enrichment:

¢. Initial maximum rod
enrichment:

d. Post-irradiation cooling time,
average burnup, and minimum

initial enrichment per
assembly:

e. Fuel assembly length:
f. Fuel assembly width:

g. Fuel assembly weight

Zircaloy (Zr)

As specified in Table A.3 for the applicable
fuel assembly array/class.

As specified in Table A.3 for the applicable
fuel assembly array/class.

An assembly post-irradiation cooling time

> 18 years, an average burnup < 30,000
MWD/MTU, and a minimum initial enrichment
> 1.8 wit% #5U.

< 176.2 inches (nominal design)

< 5.85 inches (nominal design)

< 400 Ibs, including channels

A-8 of 26
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Table A.1 (Page 9 of 15)
Fuel Assembly Limits

. MPC MODEL: MPC-68F (continued)

A. Allowable Contents (continued)

2. Uranium oxide, BWR damaged fuel assemblies, with or without Zircaloy channels,
placed in damaged fuel containers. Uranium oxide BWR damaged fuel assemblies
shall meet the creria specified in Table A.3 for fuel assembly array/class 6x6A,
6x6C, 7x7A, or B«8BA, and meet the following specifications:

b.

Cladding type:

Maximum planar-average
initial enrichment:

Initial maximum rod
enrichment:

Post-irradiation cooling time,
average burnup, and minimum

initial enrichment per
assembly:

Fuel assembly length:
Fuel assembly width:

Fuel assembly weight

A-9

Zircaloy (Zr)

As specified in Table A.3 for the applicable
fuel assembly array/class.

As specified in Table A.3 for the applicable
fuel assembly array/class.

An assembly post-irradiation cooling time

> 18 years, an average burnup < 30,000
MWD/MTU, and a minimum initial enrichment
> 1.8 wt% 25U,

< 135.0 inches (nominal design)
< 4.70 inches (nominal design)

<400 Ibs, including channels

of 26
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Table A.1 (Page 10 of 15)
Fuel Assembly Limits

il. MPC MODEL: MPC-68F (continued)

A. Allowable Contents (continued)

3. Uranium oxide, BWR fuel debris, with or without Zircaloy channels, placed in
damaged fuel containers. The original fuel assemblies for the uranium oxide BWR
fuel debris shall meet the crit¢.ria specified in Table A.3 for fuel assembly array/class
6xBA, 6x6C, 7x7A, or 8x8A, and meet the followirg specifications:

a. Cladding type:

b. Maximum planar-average
initial enrichment:

c. Initial maximum rod
enrichment:

d. Post-irradiation cooling time,
average burnup, and minimum
initial enrichment per
assembly:

e. Fuel assembly length:
f. Fuel assembly width:

g. Fuel assembly weight

Zircaloy (Zr)

As specified in Table A.3 for the applicable
original fuel assembly array/class.

As specified in Table A.3 for the applicable
original fuel assembly array/class.

An assembly post-irradiation cooling time

> 18 years, an average burnup < 30,000
MWD/MTU, and a minimum initial enrichment
> 1.8 wt% 25U for the original fuel assembly.

< 135.0 inches (nominal design)
< 4.70 inches (nominal design)

< 400 Ibs, including channels

‘A-10 of 26
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Table A.1 (Page 11 of 15)
Fuel Assembly Limits

. MPC MODEL: MPC-68F (continued)
A. Allowable Contents (continued) |
4. Mixed oxide(MOX), BWR intact fuel assemblies, with or without Zircaloy channels.

MOX BWR intact fuel assemblies shall meet the criteria specified in Table A.3 for fuel
assembly array/class 6x6B and meet the f~liowing specifications:

a. Cladding type: Zircaloy (Zr)

b. Maximum planar-average As specified in Table A.3 for fuel assembly
initial enrichment: array/class 6x6B.

c. Initial maximum rod As specified in Table A.3 for fuel assembly
enrichment: array/class 6x6B. -

d. Post-irradiation cooling time, An assembly post-irradiation cooling time |
average burnup, and minimum > 18 years, an average burnup < 30,000

initial enrichment per MWD/MTIHM, and a minimum initial
assembly: enrichment > 1.8 wt% 2°U for the UO, rods.
e. Fuel assembly length: < 135.0 inches (nominal design)
f. Fuel assembly width: - < 4.70 inches (nominal design)
g. Fuel assembly weight <400 Ibs, including channels
A-11 of 26
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Table A.1 (Page 12 of 15)
Fuel Assembly Limits

ll. MPC MODEL: MPC-68F (continued)
A. Allowable Contents (continued)

5. Mixed oxide (MOX), BWR damaged fuel assemblies, with or without Zircaloy
channels, placed in damaged fuel containers. MOX BWR intact fuel assemblies shall
meet the criteria specified in Table A.3 for fuel assembl array/class 6x6B and meet
the following specifications:

a. Cladding type: Zircaloy (Zr)

b. Maximum planar-average As specified in Table A.3 for array/class
initial enrichment: 6x6B.

c. Initial maximum rod As specified in Table A.3 for array/class
enrichment: 6x6B.

d. Post-irradiation cooling time, An assembly post-irradiation cooling time
average bumup, and minimum > 18 years, an average burnup < 30,000

initial enrichment per MWD/MTIHM, and a minimum initial
assembly: enrichment > 1.8 wt% U for the UO, rods.
e. Fuel assembly length: < 135.0 inches (nominal design)
f. Fuel assembly width: < 4.70 inches (nominal design)
g. Fuel assembly weight < 400 Ibs, including channels
A-12 of 26
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Table A.1 (Page 13 of 15)
Fuel Assembly Limits

. MPC MODEL: MPC-68F (continued)
A. Allowable Contents (continued)

6. Mixed oxide (MOX), BWR fuel debris, with or without Zircaloy channels, placed in
damaged fuel containers. The original fuel assemblies for the MOX BWR fuel debris
shall meet the criteria specified in Table A.3 for fuel assembly array/ -lass 6x68 and
meet the following specifications:

a. Cladding type: Zircaloy (Zr)
b. Maximum planar-average As specified in Table A.3 for original fuel
initia! enrichment: assembly array/class 6x6B.
. €. Initial maximum rod As specified in Table A.3 for original fuel
enrichment: assembly array/class 6x6B.

d. Post-irradiation cooling time, An assembly post-irradiation cooling time
average burnup, and minimum > 18 years, an average bumup < 30,000

~ initial enrichment per MWD/MTIHM, and a minimum initia!
assembly: enrichment > 1.8 wt% #°U for the UQ, rods in
the original fuel assembly.
e. Fuel assembly length: < 135.0 inches (nominal design)
f. Fuel assembly width: < 4.70 inches (nominal design)
g. Fuel assembly weight <400 Ibs, including channels
A-13 0f 26
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Appendix A - Certificate of Compliance 9261, Revision 1

Table A.1 (Page 14 of 15)
Fuel Assembly Limits

. MPC MODEL: MPC-88F (continued)

A. Allowable Contents (continued)

7. Thoria rods (ThO, and UO,) placed in Dresden Unit 1 Thoria Rod Canisters (as
shown in Figure 1.2.11A of Holtec Intemational Report No. HI-951251, Revision 9)
and meeting the following specifications:

a. Cladding Type: Zircaloy (Zr)

b. Composition: 98.2 wt.% ThO,, 1.8 wt. % UO, with an
enrichment of 93.5 wt. % #°U.

c. Number of rods per Thoria <18
Rod Canister:

d. Decay heat per Thori'a Rod <115 Walts

Canister:

e. Post-irradiation fuel c&:ling A fuel post-irradiation cooling time
time and average burnup per > 18 years and an average bumup
Thoria Rod Canister: < 16,000 MWD/MTIHM.

f. Initial heavy metal weight: < 27 kg/canister

g. Fuel cladding O.D.: >0.412 inches

h. Fuel cladding 1.D.: <0.362 inches

i. Fuel pellet 0.D.: <0.358 inches

j- Active fuel length: <111 inches

k. Canister weight: < 550 Ibs, including fuel

A-14 of 26
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Appendix A - Certificate of Compliance 9261, Revision 1

Table A.1 (Page 15 of-15)
Fuel Assembly Limits

ill. MPC MODEL: MPC-68F (continued)

B. Quantity per MPC:

Up to four (4) damaged fuel containers containing uranium oxide or MOX BWR fuel
debris. The remaining MPC-68F fuel storage locations may be filled with array/class
6x6A, 6x6B, 6x6C, 7x7A, and Bx8A fuel assemblies of the following type, as applicable:

Uranium oxide BWR intact fuel assemblies;

MOX BWR intact fuel assemblies;

Uranium oxide BWR damaged fue! assemblies placed in damaged fuel containers;
MOX BWR damaged fuel assemblies placed in damaged fuel containers; or

Up to one (1) Dresden Unit 1 Thoria Rod Canister.

AN

C. Fuel assemblies with stainless steel channels are not authorized for loading in the
MPC-68F.

D. Dresden Unit 1 fuel assemblies (fuel assembly array/class 6x6A, 6x6B, 6x6C or 8xBA)
with one Antimony-Beryllium neutron source are authorized for loading in the MPC-68F.
The antimony-Beryllium neutron source material shall be in a water rod location.

A-15 of 26
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Table A.2 (Page 1 of 4)
PWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)

422

Fuel ﬁg;‘s':b" 14x14A 14x14B 14x14C 14x14D 15x15A
Sii?e“i?’e“a' Zr zZr zr ss zr
(?3;’}; ;")'*(';'og’e 3 <407 <407 <425 <400 <484
mi;', 5,23)""'“3“‘ <48 <48 <48 <40 <4.1
No. of Fuel Rods 179 179 176 180 204
Clad 0.D. (in.) >0.400 >0.417 >0.440 >0.422 >0.418
Clad 1.D. (in) ' <0.3514 <0.3734 <0.3880 <0.3890 <0.3660
Pellet Dia. (in.) <0.3444 <0.3659 <0.3805 <0.3835 <0580
Fuel Rod Pitch (in.) | <0.556 <0556 <0.580 <0558 <0.550
f::;fh%:f; <150 <150 <150 <144 <150
No. of Guid'e Tubes 17 17 5 (Note 4) 18 21
?;?n:‘s’:‘:i ") >0.017 >0.017 >0038 >0.0145 >0.0185
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423

Table A.2 (Page 2 of 4)
PWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)
:‘:fa'y‘,‘g;i"s‘b" 15x158 15x15C 15x15D 15x15E 15x1SF
‘(C,:,itde“g*)“eﬁa’ zr zZr zr zr Zr
aegj‘;i:;'_‘)“‘(':'ol"e 3 <464 <4p4 <475 <475 <475
m‘fﬁf f;‘g‘;hme“* <4.1 <41 <4.1 <4.1 <41
No. of Fuel Reds 204 204 208 208 208
Clad O.D. (in,) >0.420 >0417 >0.430 >0.428 >0.428
Clad 1.D. (in.) <0.3736 <0.3540 <0.3800 <0.3790 <0.3820
Pellet Dia. (in.) <0.3671 <0.3570 <0.3735 <0.3707 <0.3742
Fuel Rod Pitch (in) <0563 <0563 <0.568 <0.568 <0568
i‘;‘:;fh':(::f; <150 <150 <150 <150 <150
No. of Guide Tubes 21 21 17 17 17
.?,‘l‘ifk’ig:%n_) >0015 >0.0165 >0.0150 >0.0140 >0.0140
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Appendix A - Certificate of Compliance 9261, Revision 1

Table A.2 (Page 3 of 4)
PWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)
:‘;’;y‘;‘g::;"" 15x156 | 15x15H | 16x16A 17X17A 17x178 17x17C
gitda"g“e“a' ss Zr zr 2r zr zr
g?;%‘;;’;";ﬂo‘t’a 3 <420 <475 <443 <487 <467 <474
mgﬁ,‘;ﬁ;’“mm <40 <338 <48 <40 <40 <4.0
No. of Fuel Rods 204 208 238 264 264 264
Clad O.D. (in.) >0422 | >0414 >0.382 >0360 | 20372 | >0377
Clad 1.D. (in.) <038%0 | <03700 | <03320 | <03150 | <03310 | <0.3330
Pellet Dia. (in.) <03825 | <03622 | <03255 | <03088 | <03232 | <0322
Fuel Rod Pitch (in.) <0563 | <0568 | <0506 | <0498 | <0498 | <o0.502
f::";:h’:(::f') <144 <150 <150 <150 <150 <150
No. of Guide Tubes 21 17 5 (Note 4) 25 25 25
?;’::n:::?' ") >00145 | 200140 | >00400 | >0018 >0.014 >0.020
A-18 of 26
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Appendix A - Certificate of Compliance 9261, Revision 1

Table A.2 (Page 4of4) .
PWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)

Notes:

1. All dimensions are design nominal values. Maximum and minimum dimensions are
specified to bound variations in design nominal values among fuel assemblies within a given

array/class.

2. Zr. Designates cladding material made of Zirconium or Zirconium alloys.

3. Design initial uranium weight is the uranium weight specified for each assembly by the fuel
manufacturer or reactor user. For each PWR fuel assembly, the total uranium weight limit
specified in this table may be increased up to 2.0 percent for comparison with users’ fuel
records to account for manufacturer tolerances.

4. Each guide tube replaces four fuel rods.

A-19 of 26
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Table A.3 (Page 1 of 5)

BWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)

426

Puel ﬁéf;:b" 6x6A 6x6B 6x6C Tx7A 7x78 8xBA
Clad Material '
Noto ) 2 Zr zr Zr zr zr
g‘;j;gs‘;;")"zﬁg’e 3 <110 <110 <110 <100 <195 <120
Maximum planar- 5&;’2 fgge
average e':;"a' <27 Sea Note 4 <27 <27 <42 <27
for MOX
235
(Wt.% 75U) o
Initial Maximum Rod
Enrichment <40 <40 <40 <55 <50 <40
WL% Z5U)
350r38
No. of Fuel Rods 350r38 (upto9 38 43 439 63 or64
MOX rods)
Clad O.D. (in.) >05550 | >05625 | >05630 | >04860 | >05630 | >04120
Clad 1.D. (in) <05105 | <04945 | <0.4990 | <04204 | <0490 | <o0.3820
Pellet Dia. (in.) <04980 | <04820 | <o04880 | <04110 | <o04910 | <0.3s80
FuelRod Pitch (in) | <0710 <0.710 <0.740 <0.631 <0.738 <0523
f;n""g':,':(‘:; <120 <120 <775 <80 <150 <120
g}’&:f:’:’f’e' Rods 10r0 1or0 0 0 0 10r0
Twh?:ig::ﬁn) >0 >0 NIA N/A NIA >0
%‘m‘:'ss ) <0.060 <0060 | <0060 <0.080 <0.120 <0.100
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Table A.3 (Page 2 of 5)
BWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)
Fuel Assembly ’
Array/Class 8x8B 8x8C 8x8D 8x8E Bx8F 9x9A 9x9B
Clad Material
(Note 2) Zr Zr r Zr zZr Zr Zr
Design Initial U
(kg/assy.) (Note 3) <185 <185 <185 <185 <185 <177 <177
Maximum planar-
average initial
enrichment <42 <42 <42 <42 <36 <4.2 <42
wt.% %)
Initial Maximum Rod
Enrichment <50 <50 <50 <50 <50 <50 <5.0
(Wt.% 2U)
No. of Fuel Rods 63 or 64 62 60 or 61 59 64 (JZ:,S%) 72
Clad O.D. (in.) 204840 | 204830 | >04830 | >0.4930 | 204576 | >04400 | >0.4330
Clad L.D. (in.) <0.4295 | <0.4250 0.4230 <04250 | <0.3996 | <0.3840 | <0.3810
Pellet Dia. (in.) <04195 | <0.4160 | <0.4140 <04160 | <0.3913 | <0.3760 | <0.3740
Fuel Rod Pitch (in.) <0.642 <0.641 <0.640 <0.640 <0.609 <0.566 <0572
Design Active Fuel
Length (in.) <150 <150 <150 <150 <150 <150 <150
No. of Water Rods 1-4 N/A 1
(Note 11) Tord 2 (Note 7) 5 (Note 12) 2 (Note 6)
Water Rod
Thickness (in.) >0.034 >0.00 >0.00 >0.034 >0.0315 >0.00 >0.00
Channel
Thickness (in.) <0.120 <0.120 <0.120 <0.100 <0.055 <0.120 <0.120
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Table A.3 (Page 3 of 5)
BWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)

Fuel Assembly 9x9E 9x9F
Array/Class 9x3C 9x3D (Note 13) (Note 13) 10x10A
Ctad Material »
(Note 2) Zr Zr Zr Zr Zr
Design Initial U )
(kg/assy.) (Note 3) <177 <177 <177 <177 <188
Maximum planar-
Gverage Infal <42 <42 <41 <4.1 <42
(Wt.% 25U)
Initial Maximum Rod .
Enrichment <50 <50 <50 <50 <50
Wt.% 2*U)

92/78
No. of Fuel Rods 80 79 78 76 (Note 8)
Clad O.D. (in.) >0.4230 >0.4240 >0.4170 >0.4430 20.4040
Clad L.D. (in.) <0.3840 <0.3640 <0.3640 <0.3860 <0.3520
Pellet Dia. (in.) <0.3565 < 0.3565 <0.3530 <0.3745 <0.3455
Fuel Rod Pitch (in.) <0572 <0.572 <0572 <0572 <0.510
Design Active Fuel
Length (in) <150 <150 <150 <150 <150
No. of Water Rods
(Note 11) 1 2 5 5 2
mﬁ;ggan) >0.020 > 0.0300 >0.0120 >0.0120 >0.0300
Channel ’
Thickness (in) <0.100 <0.100 <0.120 <0.120 <0.120
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Table A.3 (Page 4 of 5)
BWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)
:‘r'f; ﬁ‘&?s':'"y 10x10B 10x10C 10x10D 10x10E
Clad Materia! (Note 2) Zr 2r Ss SS
g‘;zi’;;")“éﬂ’olt’e 3 <186 <186 <125 <125
el envicarment ot o0y 42 s42 40 x40
g',;“nmae’;;;';";.,fgu) <50 <50 <50 <5
No. of Fuel Rods £1/83 (Note §) 96 100 96
Clad O.. (in.) >0.3957 >0.3780 >0.3960 >0.3940
Clad 1.D. (in.) <0.3480 <0.3264 <0.3560 <0.3500
Pellet Dia. (in.) <0.3420 <0.3224 <0.3500 <0.3430
Fuel Rod Pitch (in.) <0510 <0.488 <0.565 <0.557
Design Active Fuel Length (in.) <150 <150 <83 <83
No. of Water Rods (Note 11) 1 (Note 6) 5 (Note 10) 0 4
Water Rod Thickness (in.) >0.00 >0.031 N/A >0.022
Channet Thickness (in.) <0.120 <0.055 5\0.080 <0.080
A-23 of 26
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Table A.3 (Page 5 of 5)
BWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)

Notes:

1.

9.

All dimensions are design nominal values. Maximum and minimum dimensions are

specified to bound variations in design nominal values among fuel assemblies within a given
array/class.

Zr designates cladding material made from Zirconium or Zirconium alloys.

Design initial uranium weight is the uranium weight specif.2d for each assembly by the fuel
manufacturer or reactor user. For each BWR fuel assembly, the total uranium weight fimit
specified in this table may be increased up to 1.5% for comparison with users’ fuel records to

account for manufacturer’s tolerances.

<0.635 wt. % °U and < 1.578 wt. % total fissile plutonium (**Pu and 2*'Pu), (wt. % of total
fuel weight, i.e., UO, plus PuO,).

This assembly class contains 75 total fuel rods; 66 full length rods and 8 partial length rods.
Square, replacing nine fuel rods.

Variable

This assembly class contains 92 total fuel rods; 78 full length rods and 14 partial length rods.

This assembly class contains 91 total fuel rods, 83 full length rods and 8 partial length rods.

10. One diamond-shaped water rod replacing the four center fuel rods and four rectangular

water reds dividing the assembly into four quadrants.

11. These rods may be sealed at both ends and contain Zr material in lieu of water.

12. This assembly is known as "QUAD+" and has four rectangular water cross segments

dividing the assembly into four quadrants.

13. For the SPC 9x9-5 fuel assembly, each fuel rod must meet either the 9xSE or 9x9F set of

limits for clad O.D., clad .D., and pellet diameter.

A-24 of 26
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Table A.4

FUEL ASSEMBLY COOLING, AVERAGE BURNUP, AND MINIMUM ENRICHMENT
MPC-24 PWR FUEL WIiTH ZIRCALOY CLAD AND
WITH NON-ZIRCALOY IN-CORE GRID SPACERS (Note 1)

e e
Post-lrradnatnpn Assembly Bumup Assembly Minimum Decay Heat
Cooling Time (MWD/MTU) Enrichment (Watts)
(years) (wt. % U-235)
>10 < 24,500 >23 <411
>12 < 29,500 >26 <473
>14 < 34,500 >29 <540
>15 < 37,500 >3.2 <579
—

Note 1: Linear interpolation between points is permitted.

Table A.5

FUEL ASSEMBLY COOLING, AVERAGE BURNUP, AND MINIMUM ENRICHMENT
MPC-24 PWR FUEL WITH ZIRCALOY CLAD AND
WITH ZIRCALOY IN-CORE GRID SPACERS (Note 1)

.m
Post-i_rradlation Assembly Burnup Assembly Minimum Decay Heat
Cooling Time (MWD/MTU) Enrichment (Watts)
(years) (wt. % U-235)
>7 < 24,500 >23 <486
>8 < 28,500 >26 <562
>10 < 34,500 >29 <610
212 < 39,500 >3.2 <667
>15 <44,100 >34 <704
————————— — e —— ——

Note 1: Linear interpolation between points is permitted.

A-25 of 26
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Table A.6

FUEL ASSEMBLY COOLING, AVERAGE BURNUP, AND MiNIMUM ENRICHMENT
MPC-24 PWR FUEL WITH STAINLESS STEEL CLAD (Note 1)

Post-irradiation Assembly Burnup Assembly Minirhum Decay Heat
Cooling Time (MWD/MTU) Enrichment (Watts)
(years) (wt. % U-235)
>19 < 30,000 >3.1 <377
>24 < 40,000 >3.1 <475

Note 1. Linear interpolation between points is permitted.

Table A.7

FUEL ASSEMBLY COOLING, AVERAGE BURNUP, AND MINIMUM ENRICHMENT
MPC-68 (Note 1)
Post-irradiation Assembly Burnup Assembly Minimum Decay Heat
Cooling Time (MWD/MTU) Enrichment (Watts)
(years) (wt. % U-235)
>8 < 24,500 >2.1 <179
>9 <29,500 >24 <208
>12 - <34,500 >26 <222
>15 < 39,100 >29 <238

Note 1: Linear interpolation between points is permitted.

REFERENCE:

Holtec International Report No. HI-951251, Safety Analysis Report for the Holtec Intemational
Storage, Transport, And Repository Cask System (HI-STAR 100 Cask System), Revision 9,
dated April 20, 2000.
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION gt
(396) CERTIFICATE OF COMPLIANCE _ : B!
10CFATI FOR RADIOACTIVE MATERIALS PACKAGES )

b. REVISION NUMBER

9263 3

1. a. CERTIFICATE NUMBER c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES

USA/9263/B(U)-85 1 2

2. PREAMBLE

a. This centificate is issued to centify that the p.ackaging and contents described in Item 5 below. meets the applicable safety standards set forth in Title 10,
Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material.”

b. This centificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or other
applicable regulatory agencies. including the government of any country through or into which the package will be transported.

! 3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (Name and Address)

Source Production and
Equipment Company, Inc.
113 Teal Street

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION:

Source Production and Equipment Company Inc.,
application dated March 22, 1999, as
supplemented.

St. Rose, LA 70087

<.DOCKETNUMBER 71-9263

4. CONDITIONS
This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

5.

(a) Packaging
(1) Model No.: SPEC-150

(2) Description

A welded titanium encased, uranium shielded, radiographic exposure device. Primary
components consist of an outer titanium shell, interna!l supports, depleted uranium shield,
and a titanium, titanium alloy or zircalloy S-tube. The contents are securely positioned in the
S-tube by a source cable lock assembly and source safety plug assembly. The unit

! resembles a rectangular box approximately 5.4 inches wide, 5.6 inches high and 14.5 inches
{ long. The maximum weight of the package is 53 pounds.

(3) Drawings
The packaging is constructed and assembled in accordance with Source Production and
Equipment Company, Inc. Drawing Nos. 15B000, Rev. 6; 15B001-3, Rev. 2;
15B002A, Rev. 5; 15B008, Rev. 4; 158625, Rev. 1; 19B005, Rev. 0; 198008, Rev. 0; and l
180908, Rev. 0.
(b) Contents
(1)  Type and form of material

Iridium-192 as sealed sources which meet the requirements of special form radioactive
material.

VL VLI 0L VULV, L T WL G202 58592 92592 G202 592 92 L0000 029259592 9L UL 92 9102 9L 5

(2) Maximum quantity of material per package
150 curies (output)

Output curies are determined in accordance with American National Standard N432-1 980,
“Radiological Safety for the Design and Construction of Apparatus for Gamma Radiography”.
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%s NRC FORMB18A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
K e :

i Page 2 - Certificate No. 9263 - Revision No. 3 - Docket No. 71-9263

6. The source shall be secured in the shielded position of the packaging by the source assembly lock,
lock cap and safety plug assembly. The safety plug assembly, lock cap and source assembly used
must be fabricated of materials capable of resisting a 1475 °F fire environment for one-halif hour
and maintaining their positioning function. The locking ball of the source assembly must engage the
locking device. The flexible cable of the source assembly and safety plug assembly must be of
sufficient length and diameter to provide positive positioning of the source in the shielded position.

s
6
&
:
g
2
o
9

7. The nameplates shall be fabricated of materials capable of resisting the fire test of 10 CFR Part 71
and maintaining their legibility.

8. Inaddition to the requirements of Subpart G of 10 CFR Part 71:

(a) The package shall be prepared for shipment and operated in accordance with the Operating
Procedures in Section 7, of the application, as supplemented, and

(b) Each packaging must meet the Acceptance Tests and Maintenance Program in Section 8, of the
application, as supplemented.

£
o
<
o
£
s

9. The packaging authorized by this certificate is hereby approved for use under the general license
provisions of 10 CFR 71.12. .

10. Expiration date: June 30, 2005.

TR B R 1RE N JAK JEA JAK JAK JAK AL JEX JEX JEK FEX REX J¥K FEX F 3K JER AKX ZEL AL JEK QW 2R 78\ 2R IR I8 Jy R /]

EFERENCE
Source Production and Equipment Company, Inc., application dated April 22, 1999.

7 TAT TAT TAT TAT 14T T

Supplements dated: May 6, 1999; March 22, June 6, and June 19, 2000.
FOR THE U.S. NUCLEAR‘ l;'iEGULATORY COMMISSION

I
Shion O Honlorsfp— '
. William Brach, Director

Spent Fuel Project Office
Office of Nuclear Material Safety |
and Safeguards 1

Date: June 23, 2000 ' ) "
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NRC FORM 618
(8-2000)
10CFAT71

U.S. NUCLEAR REGULATORY COMMISSION

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

1. 8. CERTIFICATE NUMBER

9269

b. REVISION NUMBER ¢ DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE

3 71-9269 USA/9269/B(U)-85 1 OF

PAGES

2

|

2. PREAMBLE

a. This certificate is issued to certify that the package (packaging and contents) described in item 5 below meets the epplicable safety standards set
forth in Title 10, Code of Federa! Regulations, Part 71, “Packaging and Transportation of Radioactive Materia!.”

b. This certificate does not refieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, including the govemment of any country through or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO {Name and Address)

AEA Technology/QSA Inc.
40 North Avenue

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

AEA Technology/QSA Inc. application dated
July 23, 1999, as supplemented.

Burlington, MA 01803

4. CONDITIONS

This certificate Is conditiona! upon futfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

5.

(a) Packaging

(b)

M
@)

(3)

Model No.: 650L
Description

A welded stainless steel encased, uranium shielded, iridium-192 source changer.
Primary components consist of a steel or stainless steel housing, internal supports,
depleted uranium shield, and a titanium “U” tube. The tube is crimped in the middie
of the “U” to provide a positive stop for the source assembly. Additionally, the Model
No. 650L has two source locking assemblies mounted on the top cover plate. These
assemblies are used to secure the radioactive source in a shielded position during
transport. The unit resembles a rectangular box approximately 10-inches long,
13.25-inches high and 8.25-inches wide. The maximum weight of the package is 90
pounds.

Drawings

The packaging is constructed in accordance with the AEA Technology/QSA Inc.
Drawing No. R65006, Rev. G, Sheets 1-4.

Contents

(1) Type and form of material

Iridium-192 as sealed sources which meet the requirements of special form
radioactive material.
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NRC FORM 6138 t.S. NUCLEAR REGULATORY COMMISSION
(8-2000)
10CFR7

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

AR

!

a. CERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES

9269 3 71-9269 USA/9269/B(U)-85 2 OF 2

5.

10.

(b) Contents (continued)
(2) Maximum quantity of material per package
240 curies (output)

Output curies are determined in accordance with American National Standard
N432-1980, “Radiological Safety for the Design and Construction of Apparatus for
Gamma Radiography.”

The source shall be secured in the shielded position of the packaging by the source assembly. The
source assembly must be fabricated of materials capable of resisting a 1475°F fire environment for
one-half hour and maintaining its positioning function. The cable of the source assembly must
engage the source hold-down assembly. The flexible cable of the source assembly must be of
sufficient length and diameter to provide positive positioning of the source at the crimp of the "U"
tube. . - .

U

The nameplates shall be fabncated of materials capab!e of resrstlng the ﬂre test of 10 CFR Part 71
and maintaining their legibility. _

In addition to the requirements of Subpart G of 10 CFR Part 71'

(a) The package shall be prepared for shipment in accordance with the
Operating Procedures of Chapter 7 of the appllcatrcn. and ‘ |

(b) Each package must meet the Acceptance Tests and Mamtenance Program of Chapter 8 of
the application. o o

The package authorized by thrs certmcate is hereby approved for use under the general license
provisions of 10 CFR §71.12.

Expiration date: November 30, 200‘5.': e S |
REFERENCES
AEA Technology/QSA Inc. application dated July 23, 1999.

Supplements dated November 19, 1999, October 2 and October 31, 2000. J

FOR THE U.S. NUCLEAR REGULATORY COMMISSICN

I Mo Jict

E. William Brach, Director

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

Date: November 17, 2000
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| nRC FORM 618

e CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES
a. CERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES

L

9270 0 71-9270 USA/9270/B(U)F-85 1 OF

2. PREAMBLE

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set
forth in Title 10, Code of Federal Regulations, Part 71, “Packaging and Transportation of Radioactive Material.”

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, including the government of any country through or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
NAC International, Inc. . NAC International, Inc. application dated
3930 East Jones Bridge .. April 30,1997, as supplemented
Norcross, Georgia 30092 R R
4. CONDITIONS

This certificate is conditiona! upon fulfifling the requirements of 10 CFR Part 71, as applicable, and the eondinons specified below.

5.

‘a)

Packaging T
A

(1)  Model No.: " UMS Univérsa ’-Transp'orl Cask ’ﬁa;‘:i(‘_age

7 #

(2)  Description: * Fordescnptwepurposes,alldl T ;fr‘igiton§ are hpproﬁkhate nominal values.
. Actual dimensions with tolérances are as indicated on the Drawings.

The UMS is a canister-based system for the storage and transportation of spent nuclear fuel. The
transportation component of the UMS system, designated the Universal Transport System, consists
of a Universal Transport cask body with a closure lid and energy-absorbing impact limiters loaded
with a Transportable Storage Canister (TSC) containing either spent Pressurized Water Reactor
(PWR) or Boiling Water Reactor (BWR) nuclear fuel or Maine Yankee site specific contents
including Greater than Class C (GTCC) waste. .

The NAC-UMS is designed to transport up to 24 intact PWR spent fuel assemblies, 56 intact BWR
spent fuel assemblies, GTCC waste, or site specific spent nuclear fuel with associated component
hardware. Based on the length of the fuel assemblies, PWR fuels are grouped into three classes
(Classes 1 through 3), and BWR fuels are grouped into two classes (Classes 4 and 5). Class 1 and
2 PWR fuel assemblies include non-fuel-bearing inserts (components which include thimble plugs
and burnable poison rods installed in the guide tubes). Class 4 and 5 BWR fuel assemblies include
the Zircaloy channels. The loading of site specitic fuels that include control component hardware
may require the use of a TSC that is longer than if the hardware were excluded. The spent fuel is
loaded into & TSC which contains a stainless steel grid work referred to as a basket.

The cask body of the UMS is a right-circular cylinder of multi wall construction which consists of 304
stainless steel inner and outer shells separated by lead gamma radiation shielding which is poured
in place. The inner and outer shells are welded to a 304 stainless steel top forging which mates to
the cask lid. The inner shell is also welded to a 304 stainless steel bottom forging and the outer
shell is welded to the bottom plate. The cask bottom consists of the bottom forging and bottom
plate with neutron shield material sandwiched between them. Layers of 4.5 inches thick 304
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a. CERTIFICATE NUMBER b REVISIONNUMBER | ¢ DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER | PAGE PAGES

20

5.(a)(2) Description (Continued)

stainless steel ring and two 0.75 inch stainless steel disks are located at the bottom lead annulus
between the bottom forging and the outer shell.

Neutron shield material is also placed in an annulus that surrounds the cask outer shell along the
length of the cask cavity and is enclosed by a stainless steel shell with top and bottom plates. The
neutron shield material is a solid synthetic polymer (NS-4-FR). Twenty-four bonded copper and
Type 304 stainless steel fins are located in the radial neutron shield to enhance the heat rejection
capability of the cask and to support the neutron shleld shell and end plates.

‘gt\ »vt e
o L -y S e ’S ] 3 K

The containment boundary of. the UMS consasts of he xnner shell bottom forging; top forging; cask
lid and lid inner O-ring; vent port cover plate and vent port cover piate inner O-ring; and drain port
cover plate and drain port cover plate inner O-ring. s

There are five TSCs of dxifetent lengths, each to accommodate a- dzfterent class of PWR or BWR
fuel assembly. Each TSC has an outside diameter of about 67 inches and the lengths vary from
about 175 to 192 inches long.” The TSC assembly consists of a right carcular cylindrical shell with a
welded bottom plate, a fuel basket. a shield lid, two penetration port covers; and a structural lid.

The TSC contains the basket and fuel assemblies or GTCC waste. Spacers are placed below each
Class 1,2,40r5 camsters to Iowte and support the canister in the cask cavity.

The spacers are free standing structu s;that are. oonﬁn d ,atace by the bottom of the canister
and the cask bottom inner surface The' spacer(s) ensure that the’ camster fid is laterally supported
by the cask top forging wheit: the cask is’ horizonta!’ and mlmmizes axial- movement of the canister.
Each Class 1 or PWR canister is positioned by a stainless steel spacer’ that is 16.75 inches or 7.65
inches in length, respecttvely The Class 5 BWR canister Ig located thh a 1.5 inch aluminum
spacer and the Class 4 BWR canister is located by four 1.5'inch alummum spacers. No spacers are
used with the Class 3 PWR camster ' _.

The spent fuel basket design uses. a series of high strength stalniess steel PWR or carbon steel
BWR support disks to support the fuel assemblies in stainless steel tubes. The PWR fuel tubes
contain BORAL neutron poison on all four sides of the tubes. Three types of fuel tubes are
designed to contain the BWR fuel: (1) tubes containing BORAL on two sides of the tubes; (2) tubes
containing BORAL on one side; and (3) tubes containing no BORAL. Aluminum heat transfer disks
are provided in both the PWR and BWR fuel baskets to enhance thermal performance of the
basket. The heat transfer disks are supported by stainless steel tie rods and split spacers that
maintain the basket assembly configuration.

The GTCC waste canister is essentially identical to the Class 1 TSC, except for the placement of
lifting lugs and the placement of a key way within the canister. The GTCC basket is constructed of
Type 304 stainless steel and consists primarily of a cylinder with a 3-inch thick wall closed at the
bottom end with a 3-inch thick plate. The cylinder is centered in the GTCC waste canister by 14
Type 304 stainless steel support plates along its length. A 3-inch thick 304 stainless steel separator

fixture divides the cylinder into two vertically stacked components, each 77 inches deep with a
diameter of 47.8 inches.

The package has impact limiters at each end of the cask body. The impact limiters consist of a
combination of redwood and balsa wood encased in Type 304 stainless steel. The impact limiters
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5.(a)(2) Description (Continued)

limit the g-loads acting on the cask during a transport drop load condition due to crushing of the
redwood and balsa wood. The upper and lower impact limiters are bolted to the cask body by 16
equally spaced attachment rods with nuts.

The approximate dimensions and weights of the package are as follows:

Overall length (with impact limiters, in)
Overall length (without impact limiters, in)

Impact Limiter Outside diameter (in)

Outside diameter (thhout impact limiters, in)

Cavity diameter (m)

Cavity length (in) -

Cask lid thickness (ln)

Bottom thickness (in)

Inner shell thickness (in) .

Outer shell thickness (in) -

Gamma shield thickness (tn)
Radial neutron shield thickness (in)

Transportable Storage Camster

Shell thlckness (|n)
Shell bottom (in) -
Shield iid thickness (m)
Structura! lid thickness (|n)
Outer diameter (in) .

Internal cavity diameter (in)

Internal fuel cavity length (in), depending on class

Overall length (in), depending on class

Fuel Basket

Basket assembly length (in), depending on class

Basket assembly diameter (in)

Number of support disks, depending on class

Number of heat transfer disks, depending on class

Total weight (pounds) including cask, basket, impact limiters, fuel, canister with lids, cask lid,

273.3
209.3
124.0

. 929

. 67.6

1925
6.5
10.3
2.0
2.75
275
4.50

- 0625
ST
7 %
3.
. 65.8
163-180
175-192

162-180
65.5
30-41
17-33

and spacers for each fuel class is approximately:

Class 1 (PWR)
Class 2 (PWR)
Class 3 (PWR)
Class 4 (BWR)
Class 5 (BWR)
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5.(b)

The package is constructed and assembled in accordance with NAC drawings:

790-209, Rev. 1 790-210, Rev. 1 790-500, Rev. 2 790-501, Rev. 3
790-502, Rev. 6 790-503, Rev. 2 790-504, Rev. 2 790-505, Rev. 1
790-508, Rev. 2 790-509, Rev. 2 790-516, Rev. 2 790-519, Rev. 1
790-520, Rev. 2 790-570, Rev. 4 790-571, Rev. 2 790-572, Rev. 4
790-573, Rev. 7 790-574, Rev. 3 790-575, Rev. 7 790-581, Rev. 5
790-582, Rev. 7 790-583, Rev. 4 . 790-584, Rev. 11 790-585, Rev. 8
790-591, Rev. 2 790-592, Rev. 5 . 790-593, ‘Hev. 4 790-594, Rev. 2
790-595, Rev. 5 790-605, Rev 8 790-611, Rev: 3

412-501, Rev. 2

Contents

412-502, Rev. 2

.. 790-612, Rev. 3

M

Type and Fonn of Matenal

The package is de5|gned to transport four types of contents as hsted below:

i 24 |ntact |rrad|ated PWR fuel assemblle Vil
ii. 56 intact irradiated BWR fuel assembhes thhm a TSC

iii. 24 Intact and Damage ‘ R_asse_' 'bhes and Fuel Debns from Maine Yankee
within a TSC; or - i ’

iv. GTCC waste from Mame Yankee within a TSC

Each type of package oontents is descnbed in det it elow. - |

(i) Intact PWR assembhes B

Ty
The package is desugned to transport 24 irradiated- mtact PWR fuel assembles within the
TSC. An intact fuel assembly is a spent nuclear fuél assembly without known or suspected
cladding defects greater than pinhole leaks or hairline cracks. An empty fuel rod position
must be filled with a solid filler rod, fabricated from either Zircalloy or Type 304 stainless
steel, which displaces an equal or greater volume than that occupied by a fuel rod.

The fuel assemblies consist of uranium dioxide pellets with Zircaloy cladding. Prior to
irradiation, the fuel assemblies must be within the dimensions and specifications of Table
5.(b)(1)(i)-1 below. The combined maximum average bum up, minimum cool time and
maximum and minimum initial 25U enrichments must be within the specifications of Table
5.(b)(1)(i)-2 below. PWR fuel assemblies may include standard inserts such as guide tube
thimble plugs and burnable poison rods.

The minimum and maximum allowable assembly average enrichment for loading is 1.9 wt%
25U and 4.2 wt% U respectively. Unenriched fuel assemblies are not authorized for
loading into the TSC. The maximum burn up of the spent fuel assemblies is 45,000
MWD/GTU and the minimum cool time is 5 years. The maximum weight of UO, is 11.53
MTU per cask.
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Table 5.(b)(1)(i)-1, Intact PWR Fuel Assembly Characteristics
Gase | T A | o | Wi | vy | v | Voo | Max [ Mn | o | Max | Max | wnGuse
(in) (in) Weight Rods (in) _Dia (in) Thick Dia (in) Length | Thickness
{in) (in) (in)
1 CE 14x14 | 1573 | 811 | 1292 | 0404 | 176* | 0590 | 0438 | 0024 | 0380 | 1370 | o0.040
1 EwANF | 14x14 | 1602 | 776 | 1271 | 0369 | 179 | 0556 | 0424 | 0030 | 0351 | 1420 | o0.034
1 WE | 14x14 | 1588 | 776 | 1177 | 0362 | 179 | 0556 | 0400 | 0.024 | 0345 | 1440 | o0.034
1 WE | 14x14 | 1508 | 7.76 | 1302 ] 0415 |: 178~ | 0556 | 0422 | 0022 | 0368 | 1452 | o0.034
1 WE, | 15x15 | 1598 | 8437 ‘1472 | 0465 | 204 | 0563 | 0.422 | 0.02¢4 | 0366 | 1440 | 0015
ExANF N 1
1 EXANF | 17x17 | 1598 '} 843 | 1348 | 0413 | 264 | 0496 | 0360 | 0.025 | 0303 | 1440 | o016
1 WE | 17x17 | 1508.| 843 | 1482 | 0468 | 264 | 0496 | 0.374.| 0022 | 0323 | 1440 | o0.016
1 WE | 17x17 | 1601 | 843 | 1373 | 0420 | 264 | 0.496 | 0360 | 0022 | 0309 | 1440 | o0.016
2 BaW | 15x15 | 1657 | 854:| 1515 | 0481 | 208 | 0568 | 0.430 | 0026 | 0369 | 1440 | o016
2 B&W | 17x17 | 1658 | 854 | 1505 | 0466 | 264 | 0502 | 0379 | 0024 | 0324 | 1430 | 0017
3 CE | 16x16 | 1783 | 810 | 1430 | 0442.) 206 | 0506 | 0.382 | 0023 | 0.azss | 1s00 | o.0ss
1 | Ewane | 14x14') 1602 |-7276 | 9215 . | 0375 | 4793 | 0556 | 0417 | 0050 | 0351 | 1440 | o036
1 CE | 1sx15 | 1475 820 { 1360 | 0432|216 | 0550 {0418 | ‘6026 | o3se’ | 1320 -
1| EwANF | 15x15 | 1489 | 825 | 1339 ‘| 0431 | (216 | 05507 0417 |“0000 | 0ass | 1316 -
1 ce* 16x16 | 1582 | 810 | 1300 | 0403'] 236* | 0506 | 0.382.} 0.023 | 03255 | 1367 | o0.035

' Minimum and Maximum initial Ennchments are 1.9 wt% msU and 4.2 wt% 235U respectlvely
Zircaloy clad.

All fuel rods are

2Vendor ID indicates the source of assembly base parameters. Loading of assemblies meeting dimensional limits is

not restricted to the vendor(s) listed.

%14x14, 15x15, and 16x16 fuel manufactured for Prairie Island, Palisades and St. Lucie 2 cores, respectively, These

are not generic fuel assemblies provided to multiple reactors.

* Some fuel rod positions may be occupied by burnable poison rods or solid filler rods.
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Table 5.(b)(1)(i)-2, Loading Table for Intact PWR Fuel
Minimum Bumup < 30 GWD/MTU 30 < Bumup < 35 GWD/MTU

Initial Minimum Cooling Time (years) Minimum Cooling Time (years)
52/:'%‘536(?) ] 254 14x14 15x15 | 16x16 | 17x17 . 4C:'(E14 14x14 | 15x15 | 16x16 | 17x17
19<E<21| & 8 g8.| 7 | s 8 10 | 11 9 10
21<E<23 | 6 7 8 | e | 7| 7 10 | 10 8 10
23<E<25 | 6 7 7lLe | 7" 7:{p9 | 10] 8 9
25<E<27 | 6 7 |7 le | 7| 7 |94 o 7 8
27<E<29 | & 7z 7|6 | 7 6 8 |.-9 7 8
29<E<31 | 5 | .72 | 7.| 6 | s 6 |.8.| 8:]| 7 8
31<E<33 | 5 |. s | 72l s | 86| 618 | 8-| 7 7
33<E<35| 5 |- 6 6 6 | & 7 8| s 7
35<E<37| 5 |+6 [|.6:].6. & 27,1 751 s 7
37<E<42 | 5 |76 e |6/ | 6 732 6 7

Minimum 35 < Bumup <40 GWDIMTU'T 3 L 40< Burnup < 45 GWD/MTU

Initial ~ Minimum Cooling Time (years). - ZM:mmum Coo!ing Time (years)
V'fg,:";?s'ae('g) SE, 14x14 - | 15:16 18x18 .‘.‘1,7x17- 1 ‘(1354 ‘4"‘4';. :’35"15 16x16 | 17a7
19<E<21 | 1 15 [ 15 | 13 {15 | 18 | 20| 21 | 20 | 20
21<E<23 | 10 13 14 [i12.) 13- }oas+f 19 | 19 | 18 | 19
23<E<25 | 9 12 13|11 {12 14|17 |19 |17 | 17
25<E<27 | 9 12 121011 ]| 12 |18 | 18| 15| 17
27<E<29 | 8 11 19| 1| 1 15 | 18 | 14 | 17
29<E<31 | 8 10 10| 9 | 10| 10 | 14 | 18 | 13 | 15
31<E<33 | 7 10 10| 9 |10] 10 | 13 ] 17| 13 ] 15
33<E<35 | 7 9 10| 8 | 9 9 12 | 17 | 13 | 15
35<E<37 | 7 9 10| 8 | 9 8 11 17 | 12 | 15

| 37<E<42 | 7 8 10| 8 | 8 8 11 15 | 12 | 14
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5.(b)(1)(ii) Intact BWR assemblies 4

The package is designed to transport 56 irradiated intact BWR fuel assembles within the TSC. An
intact fuel assembly is a spent nuclear fuel assembly without known or suspected cladding defects
greater than pinhole leaks or hairline cracks.

For BWR fuel, the initial enrichment limit (the enrichment of the as-delivered fresh fuel assembly)
represents the maximum peak planar-average enrichment allowed for loading into the TSC. The
peak planar-average enrichment is defined to be the maximum planar-average enrichment at any
height along the axis of the fuel assembly

The fuel assemblies consist of uranlum dlox1de pellets wnh Z ircaloy cladding. Prior to irradiation,
the fuel assemblies must be within the dimension and specifications of Table 5. (b)(1)(n) 1 below.
The combined maximum average burn up, minimum cool time and maximum and minimum initial
25 enrichments must be within the specifications of Table 5. (b)(1)(u)-2

BWR intact fuel assemblles are -authorized with or without channels based on a maximum channel
width of 120 mils. The minimum and maximum allowable _assembly average enrichment for loading
is 1.9 wt% #°U and 4.0 wt% 2°U. respectwely ‘The maximum burn up of the spent fuel assemblies
is 45,000 MWD/GTU and the minimum cool time is six years. The maximum weight of UO, is 11.08
MTU per cask. Unenriched fuel assemblies are not authorized for loading into the TSC. BWR fuel
assemblies with unennched axial blankets must have an enriched centralfuel reglon and are
acceptable for loading into & TSC if the' minimum fuel ennchment of the central region is 1.9 wt%
25, Any empty fuel posmon must be’ fllled wﬂh a solld filler rod fabncated from either Zircalloy or
Type 304 stainless Sleel : ; R S B :
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Table 5.(b)(1)(ii)-1, Intact BWR Fuel Assembly Characteristics
cs [ v T Tt T, T, Tt [ e | i [ o | 2 |
(in) Width (in)* Weight Rods Dia (in) Thick Dia (in) Length
(m)* (in) (in)*
4 |ExaNF | 77 | 173 5.51 620 | o198 | 48 | o738 | os70 | 0036 | 0490 | 144
4 |exwanF | s | 113 5.51 563 | 0177 | 63 | o641 | 0484 | 0038 | 0405 | 1452
4 |evanr| o9 | 1713 | 551 ss7 0173 | 79 | osr2 | o424 | 0030 | 0357 | 1452
4 GE | 7 | 174 551 |. e8r | 0199 {149 | o738 | o570 | 0.036 | 0488 | 1440
4 Ge | 77 | m2 | 55 ) et | oass [T49v | o738 | oses | 0032 | 0487 | 1440
4 GE | a8 | 1714 | 851 639 0640~ | 0.484 | 0.032 | 0410 | 1452
4 GE | & | 71| s51 681 0483 | 0032 | 0410 | 1452
4 GE | ex8 | 1714 | - 551 681 0493 | 0038 | 0416 | 1440
5 |Exane | sxs | 1784 0484 | o0.036 | 0.405 | 1500
5 |EvanF | 9xe [+176.1 0.424° | 0.030 | 0357 | 1500
5* | ewanr | oxe 0.424-| o030 | 0357 | 1500
5 Ge | mrif~ 0563 | 0032 | 0487 | 1440
5 GE | &s’ : 0484, | 0.032 | 0410 | 1500
5 GE | 8xs | 1759 : 0483 | 0.032 | 0.410 | 1500
5 GE | 8x8 | 1759 ‘0493 | 0034 | 0.418 | 1460
5 GE ox9 | 1781 .| 551 646 ‘{.0.441 | 0028 | 0376 | 150.0
5 GE | ax9 | 1761|551 646 | 0198 | 79° | 0566 " | 0.441 | 0028 | 0376 | 1500

' Maximum Peak Planar Average Ennchment 4.0 wt%mU Mlmmum ennchment is 1.9 wt%**U. All

fuel rods are Zircalloy clad.

2 150 inch active fuel length assemblies contain 6 inch natural uranium blankets on top and bottom.

3 Shortened active fuel length in some rods.

* Vendor ID indicates the source of assembly base parameters. Loading of assembhes meeting
dimensional limits is not restricted to the vendor(s) listed.

5 Assembly width including channel. Unchanneled or channeled may be loaded based on a maximum
channel thickness of 120 mils.

& Exxon/ANF assembly weights are listed without channel.
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Table 5.(b)(1)(ii)-2, Loading Table for Intact BWR Fuel

Minimum [nitial Burnup < 30 GWD/MTU 30 < Burmnup < 35 GWD/MTU
Enrichment wt% Minimum Cooling Time (years) Minimum Cooling Time (years)
“uE ox9 8x8 7x7 9x9 8x8 77
1.9<E<2.1 8 8 8 14 13 15
21<E<23 7 7 8 12 12 13
23<E<25 7 7 7 11 10 1
25<E<27 7 -6 7 9 9 10
27<E<29 6 . 6 6 9 8 9
29<E<3.1 6 .6 6 8 ‘.8 8
3.1<E<33 6 .6 6 -7 7 8
33<E<35 6 o6 6 7 -7 7
35<E<37 6 6 6 | .7 7. 7
3.7 <E< 4.0 8 AR - RE R SRR B 7
Minimum Initial 35 <Burhup < 40GWDMTU - .|  40'< Bumup < 45 GWD/MTU
Enriglsme(rét)m% Minimum Cooling Time (years) 2 e Minimumeobﬁng Time (years)
9x9 * 8x8 | 7x7.-|:o9x9 |40 8xB 7x7
1.9<E<2.1 24 | . 23 25 38 33 a5
21<E<23 21 20 22 31 30 32
23<E<25 19 18 20 29 28 29
25<E<27 17 16 17 26 25 27
27<E<29 14 14 15 24 23 24
29<E<3.1 13 12 13 21 20 22
3.1<E<33 1 11 12 19 18 20
33<E<35 10 10 1 17 16 18
35<E<37 10 9 10 15 14 16
8.7 <E<4.0 10 9 10 14 13 15
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5.(b)(1)(iii) Intact and Damaged PWR assemblies, and Fuel Debris from Maine Yankee

The package is designed to transport 24 irradiated intact or damaged PWR fuel assemblies,
canistered fuel debris, and GTCC waste within the TSC from the Maine Yankee Reactor. The
standard Maine Yankee fuel assembly is the intact PWR CE 14x14 (see section 5.(b)(1)(i)-

In the course of reactor operations, some of the 14x14 assembhes were modified to change the
standard configuration. These modifications included a) the removal of fuel rods without
replacement; b) the replacement of removed fuel rods or burnable poison rods with rods of a
different material, such as stainless steel ‘or with fuel rods of a different enrichment; and c) the
insertion of control elements, or mstruments or plug thlmbles, in guide tube positions. In addition
to the modified fuel assemblies; there are fuel assemblies that were designed with variable
enrichment and axial blankets. These fuel assemblies are not modlfned but differ from the cask
design basis fuel assembhes

Stainless steel spacers may be used in canisters to axially posmon PWR intact fuel assemblies
that are shorter than the available cavity length. The minimum length of the PWR intact fuel

assembly internal structure and bottom'end fitting and/or spacers will ensure that the minimum
distance to the fuel reglon for tha base of the camster is 3 2'inches.
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(4) PWR intact fuel assemblies with fuel rods having variable enrichments with a maximum rod
enrichment up to 4.21 wi% #°U and that also has a maximum planar average enrichment up to
3.99 wt% #U. The combined maximum average burn up, minimum cool time and maximum
and minimum initial 25U enrichments must be within the specifications of Table 5.(b)(1)(iii)(A)-1.

(5) PWR intact fuel assemblies with annular axial end blanket enrichments up to 2.6 wt% 25U.
The combined maximum average burn up, minimum cool time and maximum and minimum initial
25U enrichments must be within the specifications of Table 5.(b)(1)(iii)(A)-1.

(6) PWR intact fuel assemblies with burnable poison rods or solid filler rods may occupy up to 16
of 176 fuel rod positions. The combined maximum average burn up, minimum cool time and
maximum and minimum initial 2**U-enrichments must be within the specifications of Table
5.(b)(1)(iii)(A)-1.

(7) PWR intact fuel assemblies with one or more grid spacers missing or damaged such that
the unsupported length of the fuel rods does not exceed 60 inches or with end fitting damage,
including damaged or missing hold-down springs, as long as the assembly can be handied
safely by normal means. The combined maximum average bum up, minimum cool time and
maximum and minimum initial 2°U enrichments must be within the specifications of Table
5.(b)(1)(iii)(A)-3. . .- SR S

5.(o)(1)(ii)(B) Maine Yankee site-specific allowable contents requiring preferential oading based on
shielding, eriticality, or thermal constraints (Maine Yankee CE 14 x'14 intact PWR fuel
assemblies). A PWﬁ~jba}§ket fl]exlpi_ag"r‘am 'cari\ be found on'Figure 5.(b)(1)(iii)(B)-1.

(1) Maine Yankee CE 14 x 14 PWR intact fuel assemblies with a burn Up between 45,000 and

50,000 MWD/MTU meeting the following requirements for verification of the oxide layer

thickness and high burn up fuel requiring preferential loading in the peripheral PWR fuel basket

positions: e B G
A verification program is required to determine the oxide layer thickness on high burn up
fuel by measurement or by statistical analysis. A fuel assembly having a bum up
between 45,000 MWD/MTU and 50,000 MWD/MTU is classified as high bum up. The
verification program shall be capable of classifying high burn up fuel as INTACT FUEL or
DAMAGED FUEL based on the following criteria:

I.. A HIGH BURN UP FUEL assembly may be stored as INTACT FUEL provided
that no more than 1% of the fuel rods in the assembly have a peak cladding oxide
thickness greater than 80 microns, and that no more than 3% of the fuel rods in
the assembly have a peak oxide layer thickness greater than 70 microns, and that
the fuel assembly is otherwise INTACT FUEL.

Il. A HIGH BURN UP FUEL assembly not meeting the cladding oxide thickness
criteria for INTACT FUEL or that has an oxide layer that is detached or spalled
from the cladding is classified as DAMAGED FUEL.

The combined maximum average burn up, minimum cool time and maximum and
minimum initial 2%V enrichments must be within the specifications of Table
5.(b)(1)(iii)(A)-1.
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(2) PWR intact fuel assemblies with up to 176 fuel rods missing from the fuel assembly lattice.
The combined maximum average bum up, minimum cool time and maximum and minimum initial
25U enrichments must be within the speclflcatxons of Table 5.(b)(1)(iii)(A)-1. These assemblies
must be placed in a corner loading position in the PWR fuel basket.

(3) PWR intact fuel assemblies with burnable poison rods replaced by hollow Zi rcaloy rods. The
combined maximum average burn up, minimum cool time and maximum and minimum initial 25U
enrichments must be within the specifications of Table 5.(b)(1)(iii)(A)-1. These assemblies must
be placed in a corner PWR fuel basket loading posmon

(4) Intact fuel assemblies with a start-up squrce :n a center guide tube. The assembly must be
loaded in a basket comer position and must be loaded in a Class 1 canister. Only one start-up
source may be loaded in any fuel assembly or any canister. The combined maximum average

burn up, minimum cool time'and maximum and minimum initial 250" ennchments must be within

the specifications of Table 5. (b)(1 )(iii)(A)-1. These assemblies must be placed in a corner PWR
fuel basket loading posutuon

(5) PWR intact fuel assembhes wuth CEA ends (flngertlps) andlor an ICI segment inserted in
corner guide tube positions. The' assembly must also have a CEA plug installed. The assembly
must be loaded in a PWR fuel basket corner position and.must be loaded in a Class 2 canister.
The combined maximum average bum up, minimum cool ﬁme and maximum and minimum initial
2%y enrichments must be within the" specxf' cations of Table 5. (b)(1)(m)(A)-1 CEA fingertips are
not considered as CEA’s for determmallon ol mlnlmum cool t:me ;

5.(b)(1)(iii)(C) Maine Yankee CE 14 x 14 PWR fuel enclosed m a Main ‘Yankee Fuel Can (MYFC).

All Maine Yankee CE 14 x14 PW fuel enclosed m an MYFC must be Ioaded in a Class 1 fuel
canister in a corner posmon of the PWR fuel basket Upto 4 MYFC may be loaded into a TSC.
Intact Maine Yankee CE 14 x 14 PWR fuel may be loaded into a Malne Yankee fuel can. The
contents that must be loaded i |n the Mame Yankee fuel can are,

(1) PWR fuel assemblles with up to two mtact or damaged fuel rods inserted in each
fuel assembly guide tube or with up to two burnable poison rods inserted in each
guide tube. The rods inserted in the guide tubes cannot be from a different fuel
assembly. The maximum number of rods in the fuel assembly (fuel rods plus
inserted rods, including burnable poison rods) is 176. The combined maximum
average burn up, minimum cool time and maximum and minimum initial 25U
enrichments must be within the specifications of Table 5.(b)(1)(iii)(A)-1 for intact
fuel rods and Table 5.(b)(1)(iii)(A)-4 for damaged fuel rods.

(2) A damaged fuel assembly with up to 100% of the fuel rods classified as damaged
and/or damaged or missing assembly hardware components. A damaged fuel
assembly cannot have an inserted CEA or other non-fuel component. The
combined maximum average burn up, minimum cool time and maximum and
minimum initial #°U enrichments must be within the specifications of Table
5.(b)(1)(iii)(A)-4 for damaged fuel rods.

(3) Individual intact or damaged fuel rods in a rod type structure, which may be a
guide tube, to maintain configuration control. The combined maximum average
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(4)

(5)

(6)

burn up, minimum cool time and maximum and minimum initial 2°U enrichments
must be within the specifications of Table 5.(b)(1)(iii){A)-1 for intact fuel rods and
Table 5.(b)(1)(iii)(A)-4 for damaged fuel rods.

Fuel debris consisting of fuel rods with exposed fuel pellets or individual intact or
partial fuel pellets not contained in fuel rods. The combined maximum average

bumn up, minimum cool time and maximum and minimum initial 2°U enrichments
must be within the specifications of Table 5.(b)(1)(iii)(A)-4 for damaged fuel rods.

Consolidated Fuel lattice and structure with a 17 x 17 array formed by grids and
top and bottom end fittings connected by four solid stainless steel rods.

Maximum contents are 289 fuel rods having a total lattice weight less than or
equal to 2,100 pounds. A consolidated fuel Iattloe cannot have an inserted CEA
or other non-fuel component. Only one consolidated fuel lattice may be stored in
any TSC. Fuel must be cooled a minimum of 24 years

High bum up fuel assembliés not meeting the omde layer thlckness criteria

previously defined in Section 5. (b)(1)(m)(B)(1) The combined maximum average
burn up, minimum cool time and maximum and minimum initial 25U enrichments
must be within the specnflcatlons of Table 5 (b)(1 Niii){A)-4 for -damaged fuel rods.

PWR Basket Fuel Loadmg Posltion Dlagram, Flgure 5. (b)(1 Xiii)(B)-1 v:?;: :

DRAIN LINE

(16)

2n)

l. Basket corner
positions.

(24)

—

positions are positions 3, 6, 19, and 22. Corner positions are also periphery

Basket periphery positions are positions 1, 2, 3, 6, 7, 12, 13, 18, 19, 22, 23, and 24. Periphery

positions include the corner positions.
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Table 5.(b)(1)(iii){A)-1, Loading Table for Maine Yankee CE 14x14 Fuel with and without CEA Cooled
to Indicated Time

Burnup 30 GWD/MTU Minimum Cool Time (Years) for

Enrichment No CEA No CEA 5 Yr CEA 10 Yr CEA 15 Yr. CEA 20 Yr. CEA
(Class 1) (Class 2)

19<E<21
21<E<23
23<E<25
25<E<27
27<E<29
29<E <31
3.1<E<33
33<E<35
35<E<37
3.7<E<4.2

D
»

Jololo|lo|lo oo |oe

aolo|luo]jlo|lolole |e
w|lojololo|lo|o o
ololo|lojlaleo|je|e|o
o|laolo|lo|lojo|lo|o |o

o lo|lo ool o]~

($1)
»
.
(4}

gt

Loading Table for Maine Yankee CE 14x14 Fuel with and thhout CEA Cooled o Indicated Time

Burnup 35 GWD/MTU 1 < Minlmum Cool Time (Years) for
Enrichment No CEA No CEA SYrCEA | 10YrCEA | 15Yr.CEA 20 Yr. CEA
(Class 1) (Class 2) s

19<E<21 |8 8 |9 18 ¢ 8 8
21<E<23 |7 7 9 ‘I's 8 8
23<E<25 |7 7 8 7 7 7
25<E<27}7 7 8 7 7 7
27<E<29 |6 7 7 7 7 7
29<E<3.1 |6 6 7 7 6 6
3.1<E<33 |6 6 7 6 6 6
33<E<35 1|6 6 7 6 6 6
35<E<37 |6 6 6 6 6 6
37<E<42 |6 6 6 6 6 6
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Table 5.(b)(1)(iii)(A)-1, continued , Loading Table for Maine Yankee CE 14x14 Fuel with and without
CEA Cooled to Indicated Time
Bumup 40 GWD/MTU Minimum Cool Time (Years) for
Enrichment No CEA No CEA 5 Yr CEA 10 Yr CEA 15 Yr. CEA 20 Yr. CEA

(Class 1) (Class 2)
19<E<21 |11 12 14 13 12 12
21<E<23 [ 10 10 3. . . IN 1 1
23<E<25 |9 9 2 10 . 10 10
25<E<27 ]9 9 " 10 9 .19 9
27<E<29 |8 ' 10 9 8. 8
29<E<31 |8 |8 9 8 18 8
31<E<33 |7 17 BE: 8 8 8
33<E<35|7 7 |8 7 7 7
35<E<37]|7 7 - s 7o o 7
37<E<42 |7 A R EOSTE I s b e 7
Loading Table for Maine Yankee CE 14x14 Fuel \mth and without CEA Cooled to Indicated Time
Bumup45GWDMTU |- °  Minimum Cool Time (Years) for
Enrichment No CEA No CEA 5YrCEA - | 10YrCEA . |.15Yr. CEA 20 Yr. CEA
(Class 1) (Class 2) o

19<E<21 |18 18 121 119 18 18
21<E<23 |15 16 19 17 17 16
23<E<25 |14 14 18 16 15 15
25<E<27 |12 13 16 14 14 13
27<E<29 |11 12 14 13 12 12
29<E<3.1 |10 11 13 12 11 11
3.1<E<33 |10 10 12 1 10 10
33<E<35 |9 9 11 10 10 10
35<E<37 ]9 9 10 10 10 10
37<E<42 |9 9 10 10 10 10
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Table 5.(b)(1)(iii}(A)-1, continued, Loading Table for Maine Yankee CE 14x14 Fuel with and without
CEA Cooled to Indicated Time
Burnup 50 GWD/MTU Minimum Cool Timse (Years) for
Enrichment No CEA No CEA 5 Yr CEA 10 Yr CEA 15 Yr. CEA 20 Yr. CEA
(Class 1) (Class 2)
19<E<21 |27 27 29 27 27 27
21sE<23 |24 24 27... |25 24 24
23<E<25 |22 22 o5 Teziis |22 22
25<E<27 |19 19+, " 23 21 120 20
27<E<29 |17 17 21 19 18. 18
29<E<3.1 |15 118 19 18 18 .. 18
31sE<33 |15 15 |18 17 17
33<E<35|15 15 N R Y ‘ 17 17
35<E<37 |14 14 sl T ass : 15
37sEs42 [14 14 B E1AF 15
Table 5.(b)(1)(iii)(A)- 2 !.oadmg Tab!e (Years); forfMalne“;Yankee CE 14x14fuel containing ICI
< i Thlmbles PR Ry
Minimum Initial Bumup < 30 30<Bumups | 35< Burnup : 40‘< Burnup | 45 <Burnup <
Enrichment wt% GWD/MTU - | 35 GWD/MTU <40 |° <45 50 GWD/MTU
25y (E) GWD/MTU - GWD/MTU
19<E<21 6 8 11 18 27
21 E<23 6 7 10 16 24
23<E<25 -6 7 9 14 22
25<E<27 6 7 9 13 19
27<E<29 6 6 8 11 17
29< E <31 5 6 8 10 15
3.1< E<33 5 6 7 10 15
33<E<35 5 6 7 9 15
35<E<37 5 6 7 9 14
3.7<E<4.2 5 6 7 9 14
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Table 5.(b)(1)(iii)(A)-3, Required Cool Time for Maine Yankee Fuel Assemblies with Activated
Stainless Steel Replacement Rods

Assy Number | Bumnup Enrichment SSR Source Cool Time Earliest
(GWD/MTU) (Wt %) (g/s/assy) (years) Transportable

N420 45 3.3 2.1602E+13 | 10 Jan 2001
N842 35 3.3 3.1396E+12 |6 Jan 2001
N868 40 33 .:. |52444E412 |7 Jan 2001
RO32 45 |35~ 1.4550E+13 |9 . Jan 2005
R439 50 =135 1.3998E+13 |14 Jan 2010
R444 50 RO B-Y-3 55993E+13 |19 . |Jan2015

Table 5.(b)(1)(iii)(A)-4, Cool time (years) for Maine Yankee CE 14x14 damaged fuel

Minimum Initial Bumup <30 |30<Bumup < | 35< Bumup | 40 <Bumup | 45 <Bumup <
Enrichment wt% GWD/MTU | 35GWD/MTU | <40 - ., <45 50 GWD/MTU
1.9sE<21 7. 511 28 37
21<E<23 6 9 26 34
23<E<25 6 8 14 23 32
25<E<27 6 8 12 21 30
27<E<29 6 7 ERTE 19 27
29< E < 3.1 6 7 10 17 25
3.1< E<3.3 5 7 9 15 23
3.3<E<35 5 6 8 13 21
35<E<37 5 6 8 12 19
3.7 <E< 4.2 5 6 7 1 17
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5.(b)(1)(iv) Greater Than Class C Waste from Maine Yankee

The packags is designed to transport Maine Yankee Greater Than Class C Waste within a TSC.
Maine Yankee GTCC waste consists of solid, irradiated, and contaminated hardware and solid,
particulate debris or filter media, provided the quantity of fissile material does not exceed a Type
A quantity and does not exceed the mass limits of 10 CFR 71.53. The maximum curie inventory

shall not exceed the values shown in Table 5.(b)(1)(iv)-1.

Table 5.(b)(1)(iv)-1, Maine Yankee GTCC Curie Inventory Limits per TSC
Radionuclide T2 0Y T SCurie Inventory (CiY TSC
H-3 e o 3.00E+02
C-14 "1.50E+02
Mn-54. . 3.50E+02
Fe-55 . 2.00E+05
Co-58 ©  1.00E+01,
Co-60 2.90E+05,
Ni-59 .7/ 8.20E402
Ni-63 i Rt -9.00E+04
Nb-gd+ oo 1.00E+01
Tc99 ' .1.00E+01

5.(b)(2)Maximum quantity of material per package

The maximum content's weight shall not axceed 77,500 pounds.

(i) For the contents described in 5.(b)(1)(i) and 5.(b)(1)(jii): 24 PWR fuel assemblies,
including standard inserts such as burnable poison rods or guides or guide tube thimble
plugs, with a maximum weight of 38,500 pounds and a maximum decay heat limit per
package not to exceed the values in Table 5.(b)(2)-1. The individual PWR assembly

decay heat is limited to 0.83 kW.
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Table 5.(b)(2)-1, PWR Decay Heat Limits
Cool Time (Years) PWR Decay Heat Limit (kW)
Burnup (MWD/MTU)
35,000 40,000 45,000 50,000"
5 20.0 200 19.9 19.3
195 Poooea s e 192 18.7
7 178 17.8 177 17.2
10 17.4% 17.3 172 16.8
15 168 - 16.8 167 - 16.5

‘Maine Yankee PWR fuel assembhes R .

(ii) For the contents descnbed in 5, (b)(1)(||) 56 BWR assemblles w:th a maximum weight of
39,000 pounds and a maximum decay heat limit per package of 16 kW The individual
BWR assembly decay heat is lnmited to 0,29 kW -

(i)  For the contents descnbed in 5. (b)(1 )(iv) GTGC waste wsth a maxumum weight per
package of 20,000 pounds in total or:10, 000 | pounds per oompartment The maximum
decay heat for the GTCC is 4. 5 kW per. package

5.(c) Transport Index for Cntlcality Control (Cntncalrty Safety Index)

Minimum transport index to be 4shown on

label for nuclear criticality control: . - . 0.0 -
6. The package must be transported as exclusive use in a closed transport vehicle as per 10 CFR
71.47(b).

7. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) The package must be prepared for shipment and operated in accordance with the
Operating Procedures in Chapter 7 of the application, as supplemented.

(b) Each packaging must be acceptance tested and maintained in accordance with the
Acceptance Tests and Maintenance Program in Chapter 8 of the application, as
supplemented.

3. The package authorized by this certificate is hereby approved for use under the general license
provisions of 10 CFR 71.12.

9. Expiration date: October 31, 2007.
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NAC International, Inc., Application dated April 30, 1997.

NAC International, Inc., Supplements dated June 18, 1999, May 31, June 29, August 8, and
September 20, 2000, February 28, March 14, March 31, June 1, and November 186, 2001, and

January 31, March 13, August 12, September 27, and October 21, 2002.

ate: October 31,2002

", John D. Monninger, Chief
- Licensing Section

FOR THE U.S. NUCLEAR REGULA

“-Spent Fuel Project Office . =
Office of Nuclear Matenal Safety

and Safeguards
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2. PREAMBLE

a. This certificate is issued to certify that the package (packaging and contents) described in ltem 5 below meets the applicable safety standards set
forth in Title 10, Code of Federal Regulations, Part 71, “Packaging and Transportation of Radicactive Material.”

b. This certificate does not relieve the consignor from compliance with any reguirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, including the government of any country through or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYS!S REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
Westinghouse Electric Company LLC , Westinghouse Electric Company LLC application
P.O. Box 355 dated January 4, 2002, as supplemented.

Pittsburgh, PA 15230-0355

4. CONDITIONS
This certificate is conditional upon fulfiling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

5.
(a) Packaging

(1)  Model No.: CE-B1
(2) Description

A shipping container for unirradiated fuel assemblies. The package consists of a right
rectangular metal inner container and a wooden outer container, with cushioning material
between the inner and outer containers.

The metal inner container is approximately 11-1/4 inches by 18-1/8 inches by 182 inches
long. There are two channel sections within the inner container, and each channel section
holds one BWR fuel assembly. The inner container is equipped with a lid and an end cap
that are closed by 18 bolts and fastening lugs. The overall dimensions of the wooden outer
container are approximately 33-1/2 inches by 34-3/4 inches by 208-1/2 inches long. The
cushioning material between the inner and outer containers is phenolic impregnated
honeycomb and ethafoam. The inner container may be positioned on a series of vibration
dampers mounted on the inside bottomn of the wooden outer container.

The maximum weight of the package, including contents, is 2,964 pounds.
(3) Drawings

The packaging is constructed and assembled in accordance with Combustion Engineering
Drawing Nos.:

L-9272-01, Sheets 1 and 2, Rev. 1, and
L-9272-02, Rev. 1.
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5.(b) Contents

M

Type and form of material

The package is designed to hold two unirradiated BWR fuel assemblies, comprised of UO,
fuel rods in a 10 x 10 square array. The fuel cross-sectional area is 25 square inches. Each
assembly is made up of 96 full-length fuel rods having a maximum active fuel length of 150
inches. The fuel pellet diameter is 0.819 x 0.002 cm, encapsulated in 0.063 cm zirconium
alloy cladding. There is a 0.0085 cm gap between the pellets and the cladding. The
maximum U-235 enrichment of any fuel rod is 5.0 weight percent. Each assembly contains
water holes in the four center rod positions of the assembly. Three different fuel package
loadings have the following specifications:

(i)

(i)

Maximum average U-235 enrichment is 4.0 weight percent within any axial zone of
the assembly; Maximum U-235 content is 3.25 weight percent of any
gadolinia-urania rod or axial zone of any gadolinia-urania fuel rod; Maximum number
of fuel rods per assembly containing 5.0 weight percent U-235 enriched pellets is 36;
Maximum U-235 enrichment is 4.0 weight percent for all edge rods, and 3.5 weight
percent for all corner rods; Each assembly must include at least eight fuel rods with
a minimum gadolinia content of 2.5 weight percent in all axial regions with enriched
pellets. The eight gadolinia rods are arranged with two rods in each quadrant of the
fuel assembly. The two gadolinia rods within each quadrant must be symmetric
about the geometric diagonal of the fuel assembly, and must not be in an edge or
corner rod location. Other fuel rods containing gadolinia may be present.

Maximum average U-235 enrichment is 4.725 weight percent within any axial zone of
the assembly; Maximum U-235 content is 4.2 weight percent of any gadolinia-urania
rod or axial zone of any gadolinia-urania fuel rod; Maximum number of fuel rods per
assembly containing 5.0 weight percent U-235 enriched pellets is 52; Maximum U-
235 enrichment is 4.5 weight percent for all edge rods, and 4.0 weight percent for all
corner rods; Each assembly must include at least eight fuel rods with a minimum
gadolinia content of 5.3 weight percent in all axial regions with enriched pellsts. The
eight gadolinia rods are arranged with two rods in each quadrant of the fuel
assembly. The two gadolinia rods within each quadrant must be symmetric about the
geometric diagonal of the fuel assembly, and must not be in an edge or corner rod
location. Other fuel reds containing gadolinia may be present.
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5.(b)(1) Type and form of material (continued)

(iii) Maximum average U-235 enrichment is 4.858 weight percent within any axial zone of
the assembly; Maximum U-235 content is 4.2 weight percent of any gadolinia-urania
rod or axial zone of any gadolinia-urania fuel rod; Maximum number of fuel rods per
assembly containing 5.0 weight percent U-235 enriched pellets is 80; Maximum U-
235 enrichment is 4.0 weight percent for all corner rods; Each assembly must include
at least twelve fuel rods with a minimum gadolinia content of 2.43 weight percent in
all axial regions with enriched pellets. The twelve gadolinia rods are arranged with
three rods in each quadrant of the fuel assembly. The three gadolinia rods within
each quadrant must be symmetric about the geometric diagonal of the fuel assembly,
and must not be in an edge or corner rod location. Other fuel rods containing
gadolinia may be present.

5.(b) (2) Maximum quantity of material per package
Two fuel assemblies. The total weight of contents not to exceed 1,184 pounds.
(c) Transport Index for Criticality Control (Critii::ality Safety Index)

Minimum transport index to be shown on
label for nuclear criticality control: 1.0

6. Each fuel assembly must be unsheathed or must be enclosed in an unsealed, polyethylene sheath
which may not extend beyond the ends of the fuel assembly. The ends of the sheath may not be
folded or taped in any manner that would prevent the flow of liquids into, or out of, the sheathed fuel
assembly.

7. Polyethylene inserts may be positioned between rods within the fuel assemblies. The quantity of
polyethylene must not exceed 18.33 g polyethylene per centimeter length of the fuel assembly, and
must not exceed a total of 6.99 kg per fuel assembly. The polyethylene may be borated.

8. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) The package must be prepared for shipment and operated in accordance with the Operating
Procedures in Chapter 7 of the application.

(b) Each packaging must be acceptance tested and maintained in accordance with the
Acceptance Tests and Maintenance Program in Chapter 8 of the application.

9. Only ABB/Combustion Engineering packagings with Serial Nos. CE-B1/001 through CE-B1/039,
inclusive, are authorized for use.

10.  The package authorized by this certificate is hereby approved for use under the general license
provisions of 10 CFR 71.12.

11.  Expiration date: January 31, 2007.
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REFERENCES

Westinghouse Electric Company LLC application dated January 4, 2002.

Supplement dated: January 9, 2002.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

S e S

E. William Brach, Director
Spent Fuel Project Office
Office of Nuclear Material Safety

and Safeguards
Date Januarv 25, 2002
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2. PREAMBLE

a. This certificate is issued o certify that the package (packaging and contents) described in item 5 below meets the applicable safety standards set
forth in Title 10, Code of Federal Regulations, Part 71, *Packaging and Transportation of Radioactive Material.”

b. This certificate does not relieve the consignor from compliance with any reguirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, including the govemment of any country through or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
Westinghouse Electric Company LLC ¢ - - Combustion Engineering, Inc. application
P.O. Box 355 : dated April 9, 1997, as supplemented.

Pittsburgh, PA 15230-0355

4. CONDITIONS
This certificate is conditional upon fulfifling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

(a) Packaging
(1) Model No.: ABB-2901
(2) Description

A shipping container for low-enriched uranium oxide pellets, composed of an inner container,
surrounded by insulating material, and an outer drum. The inner container is 10.75 + 1/4 inches
square and approximately 30 inches long, constructed of minimum 14-gauge steel, with bolted
and gasketed top fiange closure and welded bottom sheet. The inner container is centered and
supported in an 18-gauge stee! drum by asbestos or ceramic sheet, plywood, hardboard, and
insulating material. The drum has a 16-gauge closure head and 12-gage closure ring with drop
forged lugs and a 5/8-inch diameter bolt. The drum has approximate dimensions of 22.5-inch ID
by 36-inch height. The uranium oxide pellets are packaged in boxes positioned within a steel
insert. The maximum gross weight of the package is 660 pounds.

(3) Drawings

The packaging is constructed and assembled in accordance with ABB Combustion Engineering
Nuclear Systems Drawing No. L-9274-01, Rev. 0.

(b) Contents
(1) Type and form of material

Sintered uranium oxide pellets enriched to a maximum 5.0 w/o in the U-235 isotope. The
maximum pellet diameter is 0.969 cm, and the minimum pellet diameter is 0.818 cm.
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5.(b)(2) Maximum quantity of material per package

227 pounds of pellets, with the U-235 content not to exceed 4.54 kg. The pellets must be
packaged on corrugated stainless steel trays, within shipping container boxes and a shipping
container insert in accordance with ABB Combustion Engineering Nuclear Systems Drawing
Nos. L-9274-02, Sheets 1 and 2, Rev. 0, and L-9274-03, Rev. 0.

Maximum weight of contents within the inner container is 427 pounds, including radioactive
material, secondary containers, and other packaging material.

(c) Transport Index for Criticality Control (Criticality Safety Index)

Minimum transport index to be shown
on label for nuclear criticality control:

0.5

6. Corrugated stainless steel trays must be positioned between each layef‘ of pellets, and on the top and
bottom of the pellet stack. Spacers must be inserted in partially filled pellet shipping boxes to provide a

snug fit.

-

7. The package may also contain stainless steel pellets, depleted uranium pelléts. and neutron poisons

such as gadolinia, erbium, and boron carbide.

8. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) Prior to each shipment the insert (containment vessel) gasket shall be inspected. This gasket shall
be replaced if inspection shows any defects.

(b) The package must be prepared for shipment and operated in accordance with the Operating
Procedures of Chapter 7 and the Maintenance Program of Chapter 8 of the application.

9. The package authorized by this certificate is hereby approved for use under the general license

provisions of 10 CFR 71.12.
10.  Expiration date: September 30, 2007.
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REFERENCES

Combustion Engineering, Inc. application dated April 9, 1997.

Supplement dated: May 20, 1997.
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2. PREAMBLE

a This certificate is issued to cortify that the package (packaging and contents) described in tem 5 below meets the applicable safety standards sst
forth in Title 10, Codse of Federal Regulations, Part 71, “Packaging and Transportation of Radioactive Material”

b. This cartificate does not relieve the consignor from compliance with any requirament of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, including the government of any country through or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYS!S REPORT OF THE PACKAGE DESIGN OR APPLICATION

a ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
BNFL Fuel Solutions - BNFL Fuel Solutions application dated April 20, 2001,
3600 Glen Canyon Road # W lagsiifiplemented.
Scotts Valley, CA 95066 RS

4. CONDITIONS

5.
(a) Packaging

(1) Model No. FuelS

(2) Description

The FuelSolutions™ 512 atiot ofa TS125.Transportation Cask and
impact limiters, together with a FuelSofut 4°canister:afid its payload. The
FuelSolutions™ canis;}e{gnd itS payldad:: tle the T&%—gs Transportation Cask cavity.

The TS125 Transportatisii:Cask cavity is siz acco date:%diE#UBISO|Uti0nSTM long canister,
or altemnatively, one FuelSpilitions™ short cariister with a caskgavity spacer. The approximate
dimensions and weights of thgpackage are as follows: S

e

Package Length: .......covectnnn iS008 50 creersersessanens 342.4 inches
Package Outside DIamELer: .......c.cccceveeveereeeeeinieseceseeeeenssesseesnensonens 143.5 inches
Cask Length (W/0 impact IMIters): ..........ccceerveeereeeereeeeereeeereseesseenene 210.4 inches
Cask Outside Diameter (w/o impact imiters): ..........cceeeeeeeverereevrevecens. 94.2 inches
Cask Cavity LENGEH: ........ccveeeerieerrerecererresesceesseecsceseeeeseessesnensans 193.0 inches
Cask Cavity Diameter (section at rails): ............ceceveeerieceemserseesessrenens 66.88 inches
Canister Outside Diameter: ............cccveevuveereecverirervenens creressniesnesanssasanas 66.0 inches
Maximum Long Canister Length: .............ccceveunuen. cerrreessatnssntiseasssaons 192.25 inches
Maximum Short Canister Length: ...........ccevmveeereeeeeeneesreereeceseesenns 182.25 inches
Cask Cavity Spacer Length: .......cce.oceeeeecceerecrereeeeeeeecseeseeneesseennenns 10.0 inches
Max. Package WeIght: ........cceeveeiveeeneereeecceresess e seenensonne 285,000.0 pounds
Max. Cask Payload Weight (incl. canister and cavity spacer): ...... 85,000.0 pounds
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The TS125 Transportation Cask body is an assembly composed of stainless steel components of
an inner shell, an outer shell, a top ring forging, a closure lid with a seal test port and a cavity vent
port, a bottom plate forging, and a cavity drain port. The inner and outer shells are welded to the
bottom plate forging and the top ring forging. The cask body also includes an annular lead gamma
shield; an annular neutron shield with cask tie-down rings, support angles, and jacket; a bottom end
neutron shield with a support ring and jacket; a longitudinal shear block; and lifting trunnion
mounting bosses. The inner and outer shells form the annular cavity for the lead gamma shield.
The outer shell and the neutron shield jacket form the annular cavity for the solid neutron shield.
The neutron shield support angles facilitate heat rejection through the solid neutron shielding
material to the outer surface of the.cask body, Thg €ask:closure lid includes a thick recessed plate
with two concentric “Helicoflex"sil¥érijacketed metallié o-ing seals, the cavity vent port, and the
seal test port. The closure I@__}is%écured to the cask body diirihg transport with 60 — 2 inch diameter
closure bolts. The vent and:drain ports are closed by a plug assefhly to maintain containment
integrity during transpogtation. § »

. i . -c&m*%
The Transportation Ggs k’s\ébg’fai:'-Jment boundary consists of:the infierylindrical shell, the bottom
plate forging (whichigrms theibot mﬁglosure of the ca*__sk)"": p ring forging and sealing surfaces,
the closure lid andsealing surfa he welds:associst the abovgg Gomponents, the closure
bolts, the innermqst.closure lid seal, thecayityly seal glang-and o-ring seal, and the
cavity drain port séal gland and seal.:The packag esigned to'ié “leaktight” as defined by
ANSI N14.5 (leakage rate Igss th °/s¢ The staittural components of the
Transportation Cask.are midde of i nigss stee

made of lead and'is com

shells. The neutror$hielding yimaennut material fiatis completely enclosed within the
annular region betwgen the't grishe ' 1d jacket'With tie-down rings at each
end. # &

. & 3 .55\\« il
The FuelSolutions™ TS24 - as identical efietgy-absorbing impact limiters at

both ends. Each impact lime} assembly consists of crushabig-aluminum honeycomb energy-
absorbing core segments that are:encased in a sealed stainless steel shell. In addition to confining
the aluminum honeycomb core sett nwan»theevem ot & free drop, the impact limiter shell protects
the aluminum honeycomb material fron the weathér. Both the top and bottom impact limiters are
aftached to the transportation cask body tie-down rings with 12, one inch diameter bolts. A tamper-
indicating device Is provided which connects each impact limiter to the transportation cask to assure

that the package has not been opened by unauthorized personnel during transport.

A FuelSolutions™ canister consists of a steel shell assembly and an intemal basket assembly. The
shell assembly maintains a helium atmosphere for transport conditions. Credit is not taken for
containment provided by the canister shell for transport conditions. The shell assembly also
provides radiological shielding in both the radial and axial directions. The intemal basket assembly
provides geometric spacing, structural support, and criticality control for the spent nuclear fuel
(SNF) assembilies for transport conditions.

There are two classes of W21 canisters (W21T and W21M), differing primarily in materials of
construction. Each W21 canister class includes four different canister types, as follows. The W21T
canister class includes a long canister with lead shield plugs (W21T-LL), a long canister with carbon
steel shield plugs (W21T-LS), a short canister with lead shield plugs (W21T-SL), and a short
canister with carbon steel shield plugs (W21T-SS). The W21M canister class includes a long
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canister with depleted uranium shield plugs (W21M-LD), a long canister with carbon steel shield
plugs (W21M-LS), a short canister with depleted uranium shield plugs (W21M-SD), and a short
canister with carbon steel shield plugs (W21M-SS). There are also two classes of W74 canisters
(W74T and W74M), differing primarily in materials of construction. Both the W74T and W74M
canister classes include only a long canister with carbon steel shield plugs.

A FuelSolutions™ canister shell assembly consists of a steel cylindrical shell, bottom end closure,
bottom shield plug, bottom shell extension, bottom outer plate, top shield plug, top inner closure
plate, and top outer closure plate. The closure plates at the top and bottom are welded to the
cylindrical shell. All structural componentskof the canister shell assembly are constructed of
austenitic stainless steel, with the, excép@m of ashlei plugs The shield plug materials may be
composed of lead, depleted u:apuim ‘or carbon steel de nﬁln upon the specific canister variant.
To prevent any corrosion, aﬂ c, or chemical reactions beMee@the shield plug materials and the
cask environment or conte ) the shield materials are isolated fréni.the environment and cask
interior. The lower shleld plugs are encased within stainless steel.i JHe upper shield plugs that are

made of lead or depleted uranium are encased in stainless steeL <T » @,Earbon steel upper shield
5 &

=y
e

31 guide tijﬁ'es that are positioned and
m posxtloned and supported by
on absorber‘sheets on all four sides.

Easse.rﬁblymnsn
plates; >which.a

supported by a sen&s of circula 1
e tubee mgyd%

support rod assemﬁhes The

B wh 3
The W74 canisterificludei i) st
64 Big Rock Pointiiel asst
locations mechanicgity blo
assembly consists of‘ asenes:plclrculal's
support tubes that ru#' tl;;rough-;. s‘éacer-: "

Each basket cell locatiénywith the extept 1 four sppport tube&and the five blocked-out
center cells, contain a guide Aube assembly.>The W74 guide tube assemblies include borated
stainless steel neutron absm'ber sheets on either one side ord,

mgtﬁg cap 'crty to accommodate up to
£ dcatldnsﬁ’ with the center five cell

e‘ \:.\
In the W74 basket, damaged fuel is pIaced in damaged fuel cans that are accommodated in the
support tube cell locations. The W74 damaged fuel cans are similar to the W74 guide tubes, but
include a screened bottom end, a screened removal lid, and borated stainless steel neutron
absorber sheets on all four sides.

(3) Drawings

The FuelSolutions™ TS125 Transportation Package is constructed and assembled in accordance
with the following drawings:

FS-200, Revision 1, Sheets 1 through 3
FS-205, Revision 2, Sheets 1 through 3
FS-210, Revision 2, Sheets 1 through 9
FS-220, Revision 1, Sheets 1 through 7
FS-230, Revision 1, Sheets 1 and 2
W21-110, Revision 4, Sheets 1 through 9
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(b) Contents % "o,

W21-120, Revision 5, Sheets 1 through 10
W21-121, Revision 5, Sheet 1
W21-122, Revision 3, Sheets 1 and 2
W21-130, Revision 4, Sheets 1 through 9
W21-131, Revision 3, Sheets 1 and 2
W21-140, Revision 5, Sheets 1 through 4
W21-150, Revision 4, Sheets 1 and 2
W21-190, Revision 4, Sheet 1
W74-110, Revision 5, Sheets 1 and 2
W74-120, Revision 5, Sheets 1 throug
W74-121, Revision 7, Sheet %, %
W74-122, Revision G,Sgge :
W74-130, Revision, 6, Sheets 1 and 2
W74-140, Revision 5, Sheets 1 through 4
W74-150, Revisiéin 5, Sheets 1 and 2
3319, Revisi%n 5, Sheets 1 through 5
E h\;\

(i) W21 Canister g ,

<3

N

\an

assemblies meeting tffg;!;-_quuirement%*of%_,:
designated as W21-1 ahd \W21-2, are pemi

ks

o
d water.&actor (PWR) SNF
. Two different loading configurations,
_ nister.” The W21-2 loading
configuration, which accormigitidates SNF with higher initial 2% efifichments, consists of up to 20
PWR SNF assemblies meetirig the gequirements of Table.1 arid Table 2. The W21-2 loading
configuration requires that the centerguiiie tube bé methanically blocked to prevent inadvertent

S
The contents of the W§1 canistérarg limjteg

..... RER P

loading of a SNF assembly. If less thari the fiaxiniim number of PWR assembilies are loaded,
dummy assemblies having a width, length, and weight similar to that of the PWR assemblies they
are replacing, must be loaded in the empty guide tubes.

The SNF assemblies that are permitted in the W21 canister must meet all of the parameter
requirements of at least one criticality class. Table 2 lists the dimensional and initial enrichment
limits for each criticality class of PWR fuel assembly. Table 2 provides separate assembly initial
#5U enrichment limits for the W21-1 and W21-2 canister loading configurations. The initial
enrichment limits presented in Table 2 are bounding for assemblies containing any type of control
insert, including assemblies with fuel rods replaced with any type of rod of equal or greater diameter
and height. -

Table 3 lists minimum required cooling times, as a function of bumup, for PWR assemblies loaded
into the W21 canister. For a given fuel bumup level, assembly radiation sources increase with
decreasing initial enrichment. Table 3 lists two minimum initial enrichment values for each assembly
bumup level. Table 3 also lists two different minimum allowable cooling times, corresponding to the
two minimum initial enrichment levels. An assembly must have an initial enrichment level equal to
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or greater than the value shown in Table 3, to qualify for the corresponding minimum allowable
cooling time also shown in Table 3. Assemblies with initial enrichment levels lower than the lowest
values shown (for the assembly’s bumup level) in Table 3 are not qualified for transportation in the
W21 canister.

Table 3 also gives limits on the total amount of initial (pre-irradiation) cobalt that may be present in
the assembly active fuel zone (including both assembly and control insert hardware). For
assemblies with less than 11 grams of cobalt in the fuel zone, the shorter cooling times shown in
Table 3 may be used (provided that the minimum initial enrichment requirement is also met). The
longer cooling times shown in Table 3 must be.used for assemblies with over 11 grams of cobalt in
the fuel zone. Cobalt present in contidl ¢or paﬂeﬂt&i@a} do not extend into the assembly fuel zone
(such as thimble plug assembjies)6rthat do not resids ir:th8 core during operation (such as control
rod assemblies) do not neggggg Be included in the total fuel Zeii8 cobait content.

- ."*‘_' i

&

P

All PWR SNF assemblng;;ﬁtrol inserts placed in the W21 canistérfii}sﬁ; be intact, and may contain
B.C, borosilicate glass, Silver-indium-cadmium, hafnium, or Gd,Q, poi$sn materials. Control insert
rod cladding, and oth&f ins&il Hiardware may consist of any type of zifcaldy, stainless steel, or

inconel. Any PWHRidgsembly égnitolipsert that meets the; erial requirements may be loaded
into the W21 canister. Control insé .

; | rods tha teside in the core, such as
the B&W Grey APSRA, are no e W21 canigter. Any insert that
contains significarit'quantities 'cladding) rédires an evaluation of
total assembly fugt-zone cabait ¢ 6 be replaced:With solid steel or Inconel
rods, or rods contaiing at ; p@viqu thafitie fuel zone cobalt
requirements are met. U ¢ material arg’also permissible,
although the poisog'iy not re U initial gfifichment levels for the fuel
rod or assembly in question:*:

»e . . %.-.‘_:’5555 o ﬁ
(i) W74 Canister ﬁ"*ﬁ;@ 3 7 g

F NN %, ‘
The W74 canister cantent%‘c }aﬁ) limited to 64 Big Rock Point (BEPJ'SNF assemblies without
channels, including intact, paitial, and damaged UO, ang mixed oxide (MOX) fuel assemblies
meeting the applicable acceptance'¢fiterfa-specgifiadin Table 4 through Table 9. Specifications
W74-1 and W74-2 for intact UO, and MOX fuel as§emblies are provided in Table 4 and Table 5,
respectively. Specifications W74-3 and W74-4 for partial U0, and MOX fuel assemblies are
provided in Table 6 and Table 7, respectively. Lastly, specifications W74-5 and W74-6 for damaged
UO, and MOX fuel assemblies are provided in Table 8 and Table 9, respectively. All UO, rods may
contain any quantity of Gd,0, poison material, provided that the specified 2**U initial enrichment
limits are satisfied. BRP assemblies containing any amount of plutonium fuel (before irradiation)
must meet the requirements of the MOX fuel specifications given in Table 5, Table 7, or Table 9. If
less than the maximum number of BRP assemblies are loaded, dummy assemblies having a width,
length, and weight similar to that of the BRP assemblies they are replacing, must be loaded in the
empty guide tubes or support tubes.

The BRP UO, fuel assembly types permitted in the W74 canister are identified in Table 10. Any
BRP fuel assemblies that do not meet all of the parameter requirements given for any fuel assembly
class in Table 10 may only be loaded into the W74 canister damaged fuel can, as long as the
requirements given in the applicable damaged fuel loading specification (W74-5 or W74-6) are still
met. Any BRP fuel assemblies that meet all of the parameter requirements shown in Table 10,
except for the requirement for the number of non-comer water holes, are classified as partial
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assemblies. The lower initial enrichment limits given in Specification W74-3 apply for those
assemblies.

The specific BRP intact MOX fuel assembly types accommodated in the W74 canister are shown in
Figure 1 through Figure 4. The specific BRP partial MOX fuel assembly types accommodated in the
W74 canister are shown in Figure 5 through Figure 8. These figures show the maximum initial 25U
enrichment levels for the uranium present in all UO, and MOX fuel rods in each MOX assembly
array. The figures also show the maximum overall weight percentage of PuO, in the initial MOX fuel
rod (metal-oxide) material composition. The limits on maximum bumup, maximum heavy metal

loading, and minimum cooling time for each BRP MOX fuel type are shown in Table 11.
g i B Y ¥ S i .

FuelAssembly Parameter
Fue! Rod.Cladding Material
iy Conditiing i,

Maxigaum Bumup [
Maximum Uranium Tt

o Fuel B
| MinimurBottom Nd7zi& Héight

Notes: LS I

i & ) 2 A __:?eﬁ‘-c»_ ’:;,
(1) Intact assemblies have no known o bected fuel rod cladding defects greater th_gn:ﬁia%le leaks and hairline cracks. intact
oS> By 1 JRUC PU T DU S} .

fuel also has na datartahle arid enarar daminan ar avial ahBtinn i carid .~ PR A NS
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parameters that are evaluated for crmcami"i

(2) The maximum allowable enrichments app?y for all.gssemblies that meet the s;;ecme(‘izk physical parameter requirements for the
defined assembly class. The maximum allowabl§: ﬁrhh?panlsmp de’t‘msd‘astha maximum planar average enrichment at any

axial assembly location. An exception is the CE 15x15 Passatnbly cliiss, for which the maximum allowable enrichment
applies to each individual fuel pin within the assembly.

(3) This enrichment limit applies for up to 21 SNF assemblies, in any W21 canister guide tube.
(4) This enrichment limk applies for up to 20 SNF assemblies, with the center guids tube empty.

(5) Whereas the number of guide tube locations is a specified parameter, tha materials and dimensions of the guide
tubes are not specified, since any quantity of stesl or zircaloy in the guide tube locations will reduce assembly reactivity. Guide
tube locations may contain nothing, hollow zircaloy or stainless rods (or rod clustars), solid zircaloy or stainless rods {or rod
clusters), or poison rods (or rod clusters).

(6) The CE 14x14 and CE 16x16 assembly guide tubes occupy four fuel rod locations within the assembly array.

470

a. CERTIFICATE NUMBER b.}!EX}SlO_NNUMBERI b c.DOCK_ETNUMBER | d. PACKAGE IDENTIFICATIONNUMBER | PAGE PAGES
9276 0 7 71-9276 - USA/9276/B(U)F-85 7 OF 26
Table 2 - W21 Canister SNF Assembly Dimensional and Enrichment Limits
Fuel Criticality Max. Initial Number § Min. Min. Min. Fuel | No. Guide/
Assembly Class" Enrichment of Fuel | Clad Clad Pellet Rod |instrument
Class® (wlo Z*U)@ Rods 0.D. |Thickness|Diameter| Pitch Tube
(in.) {in.) {In.) {in) JLocations®
W21-19 | wa1-2¢9
B&W 15x15 |B&W 15x15 |4.70 5.00 208 00265 03675 Jo.se8 |17
Ba&W 17x17  IB&W 17x17 |4.60 4.90 2843k o320 . Jo.3232  lo.s02 o5
CE14x14  |CE 1ax14 |s.00 5.00 4 Hie 0.0260:" 92-?:10 3700 fJo.sso Js®
|cE 14x14 A |s.00 508, 3 * J178 Jo.4400 Jo.0280 léi;'ms lo.ses  |s®
Palisades  ICE 15x15P |5.00  }5.00 208 - 216 |0.4135 }o.0240 03500% lo.sso  J1-9
Yankee Rowe [15x16 |s.00 s 0.3650 |0.0240 ;
15x16 A 0.3650
CE 16x16  |CE 16x18 0.3820
CE System 80
St. Lucie 2
"NE1axia  |WE 14x14
JE15x15  [WE 15x15 }A.
fWE 15x15 A§55
WE 17x17  JWE 17x17
[WE 17x17 A
JWE 17x17 B
Notes:
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Table 3 - W21 Canister Minimum PWR Assembly Cooling Time Requirements

Notes:

(1) Assembly average values.

(2) Defined as the total initial (pre-‘%z;adnanon)
inserted control components.

Assembly
Burnup
Level
(GWdMTU)"
<35

Assembly
Initial
Enrichment

(w/o =)

Assembly
Fuel Zone
Cobalt Qty
(g/assy)®

Required
Cooling
Time
(years)

22.8% <11

26

<40

<45

2 8

<50

<55

g, G
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V74-1 Notes:

M
@

3

()
(5)

Table 4 - W74 Canister Contents Specification W74-1
Intact UO, Fuel Assemblies

SNF Parameter Loading/Acceptance Criteria
Payload Description <64 Big Rock Point BWR intact UO, fuel assemblies. '3

Any remaining empty canister basket guide tubes and/or
support tubes may be loaded with fuel assemblies
meeting any of the acceptable payload specifications
W74-2 through W74-6, subject to the limitations of those
specifications.

Cladding Material/Condition Zircalg 3}4 &Hadd . éh o known or suspected
w1 gafdﬂ‘ g defects grextérd ﬁn hamme cracks or pinhole
.5 zfleaks

Maximum Uranium Loadinds, 3 <142.1 kg/assembly.

Maximum Initial Enrichmgnt <4.10 w/o 25U.

Minimum Assembly Agecrag 1 23.0 wio 26U,
Initial Enrichment *s_& N

Maximum Bumup A

Minimum Cooling Time

g

¥
e

: e {((;'3\\ i
Loaded assemblies must me all oft ifig able 10 Y any one of the
defined assembly classes. £
Intact fuel assemblies includgthose BRF:

with 1 rod missing from a non-comer locat

locations. w4 \3‘ S

Intact UO, assemblies may have anynﬁmber of fuel rods r&p) é&wfh solid zitcaloy of’ sfal;ﬁess steel rods, or with
poison rods, given that the length anddiameter of the replacement rod are at least.a g‘ feat as that of the fuel rod. The
empty array or guide tube locations may cghtain nothing, hollow zircaloy or stainless.$teel rods, neutron sourcs rods, or
any similar non-fissile fuel assembly componentmﬁ : ) -*w )

gpeakﬁanar averagsa Initial enrichment considering all

Defined as the maximum array-average enrichniefit, whﬁhis {
elavations along the assembly axis. 9
It an intact UO, assembly has been further irradiated after havlng fuel rods replaced by dummy stainless rods, an
evaluation must be performed that shows that the active fuel region non-fuel gamma source strength is bounded by that
described in Section 5.2.2.1 of the WSNF-123 SAR. A similar evaluation is required for any assembly containing over 2.9
grams of initial cobalt in the assembly fuel zone.
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Table § - W74 Canister Contents Specification W74-2
Intact MOX Fue!l Assemblies

| SNF Parameter Loading/Acceptance Criteria

Payload Description <64 Big Rock Point BWR intact MOX fuel assemblies. (2%
Any remaining empty canister basket guide tubes and/or
support tubes may be loaded with fuel assemblies meeting
any of the acceptable payload specifications W74-1 and

W74-3 thraiigh W74-B;subject to the limitations of those
spelifications. __ ™ 3 {js
Cladding . 1 Zircéloy 2,4 cladding with no kil or suspected cladding
Material/Condition | defects greater than hairline cracks6t pinhole leaks.

Maximum Heavy Metal:=i | The heavy metal loading varies by MOX assembly type and
Loading _zopmust not exceed the maximum valu_gs d'e?iped in Table 11.
Allowable Fuel “[MaXimum initial 2°U enrichmeti and maxifum PuO,
Composition '

Maximum Bumu

.g'%'.l.'.'.l.':".
Minimum Cooling Time

e

W74-2 Notes:

(1) Intact MOX assemblies may ha apy numbér of

%

poison rods, given that the lengtiand facementiod are g
may also have hollow zircaloy or stdiniéiss stee! rods, neutiti $6kié tods, or'an 10
component placed in the empty arrai@?;gu:lge tube locations, icluding all forms o fénts?"or control components.

(2) J2 (Figure 1) MOX assemblies must meét  of the assembly geometry requirements $fiown for Siemens 9x9 fuel in Table
10. DA and G-Pu (Figure 2 and Figure 3, respétively) MOX assemblies must' meet all of the assembly geometry

requirements shown for Siemens 11x11 fuel in Table 18 Ongiexceptisi is that J2 MOX assemblies with a cladding
thickness of 0.05 inches and a fuel pellet diameter of 014515 Wthes aréalso acceptable. UO, 8x8 assemblies with 2
inserted MOX rods (shown in Figure 4) must meet all of the assembly geometry requirements shown for Siemens 9x9 in

Table 10.

(3) Intact G-Pu MOX assemblies may have 0 to 4 fuel rods in the array comer locations. G-Pu MOX assemblies may also
have partial length rods, or rod fragments inside stainless tubes, in any of the array comer locations.

(4) The maximum #*U enrichment shown in Figure 1 through Figure 4 Is defined as the weight percentage of 2*U in any
uranium that is present in the rod. The PuO, weight percentage is the overall mass of PuO, in the rod divided by the
overall metal-oxide (UO, + PuO,) mass in the rod. Fuel rods in candidate assemblies may have 235U enrichment levels
and PuO, weight percentages that are equal to or less than the values shown in Figure 1 through Figure 4 for that fuel rod
array location.

(5) Figure 4 specifies a maximum total MOX fuel rod plutonium metal mass as opposed to a maximum PuO, weight
percentage.

(6) If an intact MOX assembly has been further iradiated after having fue! rods replaced by dummy stainless rods, an
evaluation must be performed that shows that the active fuel region non-fuel gamma source strength is bounded by that
described in Section 5.2.2.1 of the WSNF-123 SAR. A similar evaluation is required for any assembly containing over 2.9
grams of inttial cobatt in the assembly fuel zone.

s°'that of the fuel rod. They

y similat‘non-fissile fuel assembly

473



NRC FORM 618

I

8-2000)
10CFRTY

U.S. NUCLEAR REGULATORY COMMISSION

CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIAL PACKAGES

a. CERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE
I 9276 0 71-9276 | usaigezeBU)F-85 | 11
Table 6 - W74 Canister Contents Specification W74-3
Partial UO, Fuel Assemblies
SNF Parameter _Limit/Specification l

Payload Description

assemblles meeting any oft 9.3

<64 Big Rock Point BWR partial UO, fuel assemblies.!"?
Partial fuel assemblies are defined as those assemblies
having one or more full-length fuel rods missing from the
intact fuel assembly array (except as permitted by W74-1
thés iy 3 Jo-LTHB. Affected amay locations may contain

pothinpartial léngthodsihollow zircaloy or stainless

K §Xe rods, neutron source rodsy®r any other non-fissile fuel
__,__f“?y‘**assembly component with a Iowér 3éngth or diameter than a

ful-length fuel rod. Any remaining empty canister basket

guide tubes and/or support tubes may== 7@ loaded with fuel

known or suspected cladding

e}?acks or pirihole leaks.

Maximum Initial
Enrichment®

Minimum Assembly %

Average Initial Ennchment

Maximum Bumup

Minimum Cooling Time

W74-3 Notes:

ATER
(1) Partial UO, assemblies may have any number of ftiel mﬁ%“i’ep ..... ed wﬁsol)d}ﬁrcaby or stainless stesl rods, or with

poison rods.

(2) Loaded partial assemblies must mest all of the geometry requirsments shown (for any of the defined assembly classes) in
Table 10, except for the “maximum number of non-comer water holes.”

(3) Defined as the maximum array average initial snrichment, which is the peak planar average initial enrichment considering
all elevations along the fusl assembly axis. The averaging is applied only to thoss fuel rods that are present in the partial

array.

(4) I apartial UO, assembly has besn further imadiated after having fuel rods replaced by dummy stainless rods, an
evaluation must be parformed that shows that the active fuel region non-fuel gamma sourca strength is bounded by that

described in Section 5.2.2.1 of the WSNF-123 SAR. A similar evaluation is required for any assembly containing over 2.9
grams of initial cobalt in the assembly fusl zone.
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Table 7 - W74 Canister Contents Specification W74-4
Partial MOX Fuel Assemblies

SNF Parameter Loading/Acceptance Cfiteria

Payload Description s64 Big Rock Point BWR partial MOX fuel assemblies.23
Partial MOX assemblies must conform exactly to one of the four
partial assembly array configurations shown in Figure 5 through
Figure 8, with respect to the number and location of missing fuel
rods within the gsembly drray. . The missing fuel rod array
locationsimdy tontain nothing, hgllow zircaloy or stainless steel
rodg; peatron source rods, or any bthef ngn-fissile fuel assembly
SIS

cbmpionent.

&

Cladding
Material/Condition
Maximum Heavy ; °
Metal Loading = ¥ .
Allowable Fuel  %#
Composition g:

Maximum Bumup %] Fhe b'umupg%arfé’ MoXa bly type -. d must not exceed

#i&-maximum valtgs défined in Table LA M
Minimum Cooling The gooling time varies by MOX assémbly type and must not be
Time less thandtie minimum values defined in Table 11.
W74-4 Notes: o ¢

()
@)

@)
4)

Partial MOX assemblies may have any number of fuel rods replaced with solid zircaloy or stainless stee! rods, or with
poison rods, given that the length and diameter of the replacement rod are at least as great as that of the fuel rod.

if a partial MOX assembly has been further irradiated after having fuel rods replaced by dummy stainless rods, an
evaluation must be performed that shows that the active fue! region non-fuel gamma source strength is bounded by that
described in Section 5.2.2.1 of the WSNF-123 SAR. A similar evaluation is required for any assembly containing over 2.9
grams of inttial cobalt in the assembly fuel zone.

Loaded partial assemblies must meet all of the geometry requirements shown (for any of the defined assembly classes) in
Table 10, except for the “maximum number of non-comer water holes.”

The maximum #*U enrichment shown in Figure 5 through Figure 8 is defined as the weight percentage of 2°U in any
uranium that is present in the rod. The PuO, weight percentage is the overall mass of PuO, in the rod divided by the
overall metal-oxide (UO, + PuO,) mass in the rod. Fuel rods in candidate assemblies may have 2°U enrichment levels

and PuO, weight percentages that are equal to or less than the values shown in Figure 5 through Figure 8 for that fue! rod
array location.
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Table 8 - W74 Canister Contents Specification W74-5
Damaged UO, Fuel Assemblies

SNF Parameter Limit/Specification

Payload Description <8 Big Rock Point BWR damaged UQ, fuel assemblies.
Damaged fuel assemblies are defined as those with fuel
cladding damage in excess of hairline cracks or pinhole

leaks. Fuet&ssemblfesmtt; damaged grid spacers (defined

as ddmaged to d { dogreny fwhgtg fuel rod structural integrity
.cq"?mot be assured, or where grig:Spacers have moved from
“tReir design position) are also consndéred to be damaged
fuel assemblies. ’ ‘2’”‘}

* «].Each fuel assembly designated as damaged must be placed
*lwithin a damaged fuel can and.lcaded intosfa basket support
_~,_.;B*Zg\ e upper or lower b3,
niste basket(g{utge tube

wltﬁ fueF assémbgles gtlng any o the acceptable

pecifieatioris W74i1 ihfough W74-4and W74-,

1o I*mlf“ﬂori 1Se speg ificatigis, for a total of
gl asdemb

Cladding
Material/Condition

Maximum Uranium
Loading

Maximum Initial
Enrichment

Maximum Pellet Density £96.5% (as defined in Table 10, Note 1).

Minimum Assembly >3.0 w/o 2
Average Initial
Enrichment

Maximum Bumup 32,000 MWdJ/MTU.
Minimum Cooling Time >6.0 years."
W74-5 Note: '

(1) ¥adamaged UO, assembly has been further irradiated after having fuel rods replaced by dummy stainless rods, an
evaluation must be performed that shows that the active fuel region non-fusl gamma source strength is bounded by that
described in Section 5.2.2.1 of the WSNF-123 SAR. A similar evaluation is required for any assembly containing over 2.9
grams of initial cobalt in the assembly fuel zone.
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Table 8 - W74 Canister Contents Specification W74-6

Damaged MOX Fuel Assemblies

Payload
Description

SNF Parameter

Limit/Specification

k3
pa

< 8 Big Rock Point BWR damaged MOX fuel assemblies.
Damaged fuel assemblies are defined as those with fuel cladding
damage in excess of hairine cracks or pinhole leaks. Fuel
assemblies with damaged grid spacers (defined as damaged to a
degree where the f{igl rod sifigtural integrity cannot be assured, or

by 4
i S

where the gfid spacefs have shiftetl Vertically from their design

positiofi] e also considered to be ddmaged fuel assemblies.
Eachfuel assembly designated as damaged fust be placed within

a;damaged fuel can and loaded into a suppot.tube locations in the
Nﬁ)@f@ﬂd lower basket. The remaining empty-€ahister basket

Huidetabes.and support tubes may be-163ded with'fuel assemblies
[neeting'dfiy of-the acceptable loading specifications W74-1 through
L W74-5,  to. the dimitations e specifications, for a total
of <64 Bi i 55

Cladding Materiall -Zi

Condition jefa | :

Maximum Pellet 896.5% (as defihed; D;

Density f : ul N

Maximum Heavy avy metal loading varies by MOX:as: embly type and must

Metal Loading not excéed t{gg:__maggimum valq_es defmedin Table 11.

Aliowable Fuel <4.61 w/o *U forial UQ fuef fellets: All MOX fuel pellets must

Composition meet the maximum 2**U enrichment and PuO, weight percentage
requirements for one of the four MOX fuel material compositions
described in Figure 1 through Figure 3.

Maximum The bumup varies by MOX assembly type and must not exceed the

Bumup maximum values defined in Table 11.

Minimum The cooling time varies by MOX assembly type and must not be

Cooling Time less than the minimum values defined in Table 11.?

W74-6 Notes:

(1) The UO, 9x9 assemblies with 2 inserted MOX rods (shown in Figure 4) may not be loaded into the W74 damaged fuel can.

(2) ¥ adamaged MOX assembly has been further irradiated after having fuel rods replaced by dummy stainless rods, an

evaluation must be performed that shows that the active fuel region non-fuel gamma source strength is bounded by that
described in Section 5.2.2.1 of the WSNF-123 SAR. A similar evaluation is required for any assembly containing over 2.9

grams of initial cobalt in the assembly fuel zone.
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Table 10 - W74 Canister Fuel Geometry Specifications

Fuel Assembly Fuel Assembly Class
Parameter
GE Siemens 9x9 |[Siemens |Siemens
9x3 11x11 11x11A
Fuel Pellet Stack Density!" 96. 5% <96.5% <96.5% <96.5%
Number of Fuel Rods R <121 < 121
Clad O.D. (in) % Te0l0. 0.449 0.449
Clad Thickness (i}, T 0.034 0.034
Pellet Diameter {in (_}\3 : 9.371 5 0.3735
Fuel Rod Pltch 1 : 0.577
<70
0-4
0
Number of Ifiggt Rods® & 20
Bottom Tie Plats Helght (lﬂ}i“” 21.25
Notes: Le
(1) Thefuel pellet stack density zs_defsned asih@ aNeraga s
covered by the pellet stack) dividad by the:tjgoreti;

)

@)

dishing and chamfer voids in the, ?ell

The definitions of comer rods, no
specifications. ,,‘&
Defined as the distance from the bottom of the asa;embly to the bottom of the active fusl.

\.g.-.,::?g -.{_{ : . ! . \3\ -\"E’-:ﬁ;ﬁ
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Table 11 - W74 Canister Assembly Specific Requirements for Big Rock Point MOX Fuel
BRP Maximum Heavy Maximum Minimum
MOX Assembly Metal Loading Burnup Cooling Time
Type (kq) (MWd/MTIHM)® (years)
J2 (9x9) 124 22,820 22
DA (11x11) 22
G-Pu (11x11) 15
UO, 9x9 with 2 6
inserted MOX rods
Note:
(1) The exposure (bumy rted contro! component must-rigt excéed that of the host fuel

2,

&
o R

assembly.
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3 0000003 Y
L ROO0O000BR®
s @HOOBO00BD
s ®@OHO0000BHS
1000000
s KODOEHHOV
1| QORBBDYD

Fuel Pin Compositions

@) 255Wt% U-235 & 3.30 Wt U-235 and

& 3.30 Wt U-235 1.00 2% Gd203 in UO2Z

LS50 Wt2s U-235 (O 011 Wt% U-235
3.65 % Pu02

Figure 1 - J2 (9x9) BRP MOX Assembly Array
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AAB CDZEF GHI KL M
1| QOO OY
2 DOVRDRIDRRDDOD
3000000 XRD
LB OOO000O®D
s ®OOBHOBOORD
e QR®OOO0O000ORY
1RBOCOBHO0HOORY
8 @®O0O00000RD
1 2RO OO0ORRD
U AZLEA AN,
Qoo

Fuel Pin Compositions

© 2.L0Wt% U-235 (O 240 Wt U-235
& 156 Wt% U-235 2.45 Wt2%6 Pu02
1.03 Wt% Pu02 Water Rods

Note: Water rods are identical to the fuel rods (same diameter and cladding thickness), except that they
contain no fuel pellets.

Figure 2 - DA (11x11) BRP MOX Assembly Array
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Fuel Pin Compositions

& 230 Wt% U-235

) 4.60 Wt26 U-235

@& 320 W% U-235 120 Wt% Gd203
L60 WH% U-235 (O 0.711 Wt% U-235
@ Solid Zirc Rod 545 Wt% Pu0?

Note: G-Pu assemblies may have any number of fuel rods missing (or present) in the four array comer
Jcations

Figure 3 - G-Pu (11x11) BRP MOX Assembly Array
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Fuel Pin Compositions

@ 250 Wt% U-235 & 3.40 Wi% U-235

& 3.L0 W% U-235

25 4 g/rod Pu

2.00 Wt d203 in UQ?
250 Wtx U-235 (O &£5% Wt% U-235

Figure 4 - UO2 9x9 BRP Assembly with Two Inserted MOX Rods
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Fuel Pin Compositions
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& 330 Wt U-235 1.00% GdZCG3 in UCGZ
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Figure 5 - J2 Partial MOX Assembly Array #1
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Fuel Pin Compositions
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Figure 6 - J2 Partlal MOX Assembly Array #2
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Figure 7 - G-Pu Partial MOX Assembly Array il
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Fuel Pin Compositions

©) 230 Wt% U-235 £.60 Wt% U-235

& 3.20 W% U-235 1.20 Wt7¢ Gd203

D 460 Wt u-235 (O 0 711 Wt2 U-235
Solid Zirc Red 545 WiJ Pul2

Figure 8 - G-Pu Partlal MOX Assembly Array #2
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(2) Maximum Quantity of Material Per Package

The maximum payload weight of the TS125 Transportétion cask is 85,000 pounds. The payload
weight includes the weight of the FuelSolutions™ canister and its SNF payload, plus the weight of
the cask cavity spacer for short canisters.

(3) Decay Heat Limit

The W21 canister loading criteria can be descgqu as follows:

-w- zm#"‘%

A PWR spent fuel assembly is. %gewed %d be shrpped ih *fhé ganister if:
‘M o8 'ii’

a) Q (heat generatlog gef assembly) < 0.84 kW, or

b) Q <1.05 kW, and
Q< 1.15 kW] BF, ‘theragF fuel assembly maxim

NN
When needed, paaklng facto%%rsk* % to,be infegred by,,;atx
i) iy iaeaklng iéc?’or valu

(c) Transport Index for Criticality Control
Minimum transport index to be shown on label for nuclear criticality control: 0.0.
6. In addition to the requirements of Subpart G of 10 CFR Part 71:

(1) The package shall meet the Acceptance Tests and Maintenance Program of Chapter 8 of the
application, as supplemented.

(2) The package shall be prepared for shipment and operated in accordance with the Operating
Procedures of Chapter 7 of the application, as supplemented.

7. The package authorized by this certificate is hereby approved for use under the general license
provisions of 10 CFR Part 71.12.

3. Expiration date: September 30, 2007
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BREFERENCES

BNFL Fuel Solutions Corporation, application dated April 20, 2001.
Supplements dated June 7, 2001, and January 22, February 5, February 28, April 11, and April 30, 2002.
FOR THE U.S. NUCLEAR REGULATORY COMMISSION

© E. William Bra;‘g, irector

Spent Fuel Project Office _
Office of Nuclear Material Safety
And Safeguards )

Date: August 28, 2002
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L5

2. PREAMBLE

a. This certificate is issued to certity that the packags {packaging and contents) described in Itemn 5 below meets the applicable safety standards set
forth in Title 10, Coda of Fedsral Regulations, Part 71, “Packaging and Transportation of Radioactive Material.®

b. This certificate does not ralieve tha consignor from compliiance with any requirernent of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, including the government of any country through or into which the package will b transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
General Atomics . rabublic Service Company of Colorado
3550 General Atomics Court ‘s, 1" Fhapplication dated March 28, 1998, as supplemented
San Diego, CA 92121 CRAE
4. CONDITIONS 32 i,

This cartficate is conditional upon fylfifing the rSduiremants of 10 CFR Part 71, as applicable; i the cerditions specified below.

5.

(a) Packaging

1)
)

- e T
- "3 =7

ey

o

Model No..: FSV-1 Unit 3

Description -

. Stalnless sleel-encased; deplgted uraniuni-shielded cask. The cask
body is a cylinder 208-ifi¢hd¥ long and 28 inches in.dlameter, exept for the top tlange area,
which is 31-inches, in diameter. The,¢avily:i$:approximately 177-inches in diameter and
187.6-inches long. s . G GO

i

The cask may be used'in one of seven configurations (A through G) depending on contents.
Configurations A, B, C, and:D arg:used to ship solld, non-fissile irradiated hardware. These
configurations use an outer I'd consisfifi§j of‘a'3.75-inch thick stainless steel plate and a
2.25-inch thick depleted uranium shield. The lid is bolted to the cask body by 24 1.25-inch
diameter fasteners. The primary seal is a sificone elastomeric seal ring between the outer lid
and cask body. Configuration B does not require an inner container. Configuration C uses a
supplemental stainless steel shield ring and cover plate. Configuration D uses a

supplemental carbon steel shield ring and cover plate.

The FSV-1 Uﬁit 3is 3 stalnless.steel

Configuration E is used to ship Fort St. Vrain (FSV) high temperature gas reactor (HTGR)
fuel elements. This configuration uses the stainless steel inner container (as shown in
General Atomic Drawing Nos. GADR 55-2-1, Rev. C, and GADR 55-2-2, Rav. A) as the
containment vessel. The inner container lid is a stainless steel shell containing depleted
uranium 4.15-inches thick. The inner lid is secured to the inner container body by 12 0.5-
inch diameter fasteners. The primary seal is a silicone elastomeric seal ring between the
inner lid and inner container body. Configuration E is equipped with an impact limiter on the
upper end.
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Configuration F and G are used to shop solid non-fissile irradiated and contaminated
hardware from the FSV HGTR. These contigurations use a 4.75-inch thick stee! outer lid.
The lid is secured to the cask body by 24 1.25-inch diameter fasteners. The primary seal is
& molded silicone elastomeric seal ring between the outer lid and the cask body.
Configurations F and G both use an impact limiter on the upper end. Configurations F and
G also use a burial canister with a 12-inch thick carbon steel plug. The shielded spacer in
the burial canister is used only in Configuration G.
The overall weight for the FSV-1 Unit 3 package is 46,025 pounds for Configurations A, B,
C, and D and 47,600 pounds for Qqnfigqraﬁong.?E. F, and G.
(3)  Drawings PR R g

2
-

The FSV-1 Unit §'~;;é'ci;"age is constructed in accordan

-
LB et

Configuration A ™ -;....

S,
o,

National LeadCompanyBiawsq\g Nos. : 70086F, K
1- o - I:in'.‘

Atomics Drawing No. 150

Configuration B

RRER !

=003, Rev.C iy

e

Same as fo Confgation

gogfiguratiqrj"_ 'C and

o

A

In addition tothe drawfﬁ‘gs for Configurati

10, Issue D, and GADR 55-2-

stainless steel shiéld ring and cover platé éonstructed ina

nA, Gehera

L
o

Iy st

Lr P
PR I Y
e wiis
, 70296F, |
v
1)
L 2

ce';Mfii the following drawings:

Rev. 2; and General

Configyration:A, Ger lAtorr;{;;;' 6rawing Nos. GADR 55-2-
14, Issie:N/C.{optiénal). Configuration C uses a supplemental
ccordance with Drawing No.

GADR 55-2-11, Issu€'B. Configuration D uses a suppfemental carbon stee! shield ring and

cover plate constructed in accordan
AR

Configuration E

A ok,
I wr

In addition to the drawings for Configuration A, General Atomics Drawi

ce with Drawing No.'G

1, Issue C; GADR 55-2-2, Issue A; and GADR 55-2-3, Issue B.

Configuration F and G

ADR 55-2-11, Issue A.

ngs Nos. GADR 55-2-

In addition to the drawings for Configuration A, General Atomic Drawings Nos. GADR 55-2-
1, Issue C; GADR 55-2-2, Issue A; GADR 55-2-12, Issue C; and GADR 55-2-13, Issue A.
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5. (b) Contents

0}

@

Type and form of material

(i) Irradiated fuel elements consisting of graphite body, hexagonal in horizontal
cross section, approximately 31.2-inches high and 14.2-inches across the
flats. Prior to irradiation, each fuel element contains thorium and uranium
enriched to a maximum of 93.5 w/o in the U-235 isotope, or

(ii) Solid, irradiated, and co_at?rping,ted hardware, which may include fissile
material, providéd e qutﬂf{g}'ﬁ;gilg material does not exceed a Type A
quantily, ang'does not exceed the mass limits of 10 CFR 71.53 and neutron
sourcé components, or T

-.'.a'-"? s ;"
(i)  Sofid, nonfissile, irradiated and contaminated hardware which has been
. removed from the Fort St. Vrain High Temperatire Gas Cooled Reactor and

" the surfacg.contamination does not excéed 51 millicuries per package.

F% 3
oSy
Sl s -

Maximum quanti§ o materiargsF packege

P

Decéy heat not 16 35e6d
Late - _-{.--;' “%_‘_‘. X s
(i) "4 Item 5B)(1)(Y R
N :"i“x‘:.‘ :‘:{ﬂ ‘.:‘. e -

" Six fugl sleients sach containing a maxiirium of 1.4 kg of enriched uranium,

| :having'a' iBHumAiraniuny fatio’greatarithan 8.1:1 and weighing approximately

300 pounds.  The grdss'wsight of-thir cask cayity. contents, including the
component spacers;;ifna. containér; and irradiated fuel elements shall not

£y

exceed, 4,430 pounds.> Contents must be.,?bibﬁed in Configuration E.
T -_"__‘,;{ ¢

() temsENN@)above: | . i
The gross weight'o? the cask cavity contents, including appropriate
component spacers, liners, inner containers, shield rings and solid, non-
fissile, irradiated and contaminated hardware shall not exceed 3,720 pounds.
Contents must be shipped in Configurations A, B, C, or D.

(i)  1tem 5(b)(1)(iii) above:
The gross weight of all of the cask cavity contents, including burial canister

and spacers, with or without supplemental shielding shall not exceed 4,430
pounds. Contents must be shipped in Configurations F or G.
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5. (c)  Transport Index for Criticality Control
Minimum transport index to be shown on
labe! for nuclear criticality controf: 100

6. As needed, appropriate component spacers must be used in the cask cavity when shipping the
contents described in paragraph 5(b) to limit movement of contents during shipment.

7. For transport of the contents of ltem 5(b){1)(ii) in Configuration D, the dose rate measured on the
surface of the package must not exceed 200 mi/hr.. For the purpose of this requirement, the
surface of any personne! barrier mary flotibe cansfaered the surface of the package.

-h-t 5. % - <

8. The Model No. FSV-1 Unit 3¢ask may be wrapped with remfort:éd plastic when shipping the
contents described in ltgm. 5(b){(1)(ii) or (iii) provided the heat genération rate does not exceed 500
watts. The applicable requ:rements of 10 CFR 71.87 must be sahsﬁed pnor to wrapping the cask.

8. Use of packaging fabncated ene,[rﬂugust 31, 1886, is not authonzed

AJ -, 3
10.  In addition to the requurements efSuppart G”oHOCFR
. T :g':‘ 2 ;{ T B &

(a) Configurati’é’ns A B,C, &rid,D‘».df the:Model, FSV-} UnR 3 shlpping cask shall be prepared for
shipment and operated in’ accordance with the. Operatmg Procedures of Section 7.0,
Volume |, of the applfcatuon. as suppTe‘memeq The package shalil’ be maintained in
accordance with the:Maintenarice:Prograni:in Sectlon 8.0; oluma I of the application, as
supplemented

(b) Confi guratlons E. F,and G of the Mode! FSV-1 umra shlppmg eask shall be prepared for
shipment and operated in accordance with.the Operatmg Procedures of Section 7.0,
Volume Il, of the appllcanon, as supplémented. The packages shall be maintained in
accordance with the: Malntenance Program in Sechon 8:0; Volume ll, of the application, as
supplemented. ; i 7__.

(c) The main flange seals must be rep!aced thhm twelve (12) months prior to any use of the
packaging and must be replaced if inspection shows any defect.

(d)  The silicone O-ring on the inner container primary plug in Configuration E must be replaced
within the twelve (12) months prior to any use of the packaging and must be replaced if
inspection shows any defect.

11.  The package authorized by this certificate is hereby approved for use under the general license
provisions of 10 CFR 71.12.

12.  Expiration date: July 31, 2006
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.

REFERENCE '

Public Service Company of Colorado application dated March és. 199‘6,’. as supplemented by Chem-Nuclear

Systems, L.L.C., letter dated May 19, 1997, and General Atomics letter dated June 6, 1997, as
supplemented April 11, 2001, and Juna 7, 2001.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Spent Fuel Project Office 5.5
, Office of Nuclear Material _Satemf
~ix. and Safeguards g

- o

3

e 1. i-_kf;.

>

P
e im A et e o
(]
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2. PREAMBLE

a. This certificate Is issued to certify that the package (packaging and contents) described in item 5 below meets the applicable safety standards set
forth in Title 10, Code of Federal Regulations, Part 71, “Packaging and Transportation of Radioactive Material.”

b. This certificate does not refieve the consignor from compliance with any requirement of the regutations of the U.S. Department of Transportation or
other applicable regulatory agencies, including the govemment of any country through or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
Department of Energy v Westinghouse Electric Corporation application
Washington, DC 20586 o B dated August 27, 1998, as supplemented.

4. CONDITIONS W

S ) ; e .
This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

(a) Packaging

(1)
()

ey

“

j/'_ V ».'; V; o ; *-\& \ 'V ‘_ ?‘&.{(
Model No.: HalfPACT Waste Shipping Container ; e
. . : ;t \ . . ‘\F/ S iAﬂ ‘5 l, ; : ';.i' é_‘ i
Description S, S Ho i o5

: ACO N N £ B
A stainless steel and polyurethane foam insulated shipping container designed to provide
double containment for shipment of contact-handied transuranic waste. The packaging
consists of an unvented, 1/4-inch thick stainfess steel inner containment vessel (ICV),
positioned within an outer containment assembly (OCA) consisting of an unvented 1/4-inch
thick stainless steel outer containment vessel (OCV), an approximate 8-inch thick layer of
polyurethane foam, a 1/4-inch thick layer of ceramic fiber paper and a 1/4 to 3/8-inch thick
outer stainless steel shell. The package is a right circular cylinder with outside dimensions of
approximately 94 inches diameter and 70 inches height. The package weighs not more than
18,100 pounds when loaded with the maximum allowable contents of 7,600 pounds.

The OCA has a domed lid which is secured to the OCA body with a locking ring. The OCV
containment seal is provided by a butyl rubber O-ring. The OCV is equipped with a seal test
port and a vent port.

The ICV is a right circular cylinder with domed ends. The outside dimensions of the ICV are
approximately 74 inches diameter and 69 inches height. The ICV lid is secured to the ICV
body with a locking ring. The ICV containment seal is provided by a butyl rubber O-ring.

The ICV is equipped with a seal test port and vent port. Aluminum spacers are placed in the
top and bottom domed ends of the ICV during shipping. The cavity available for the contents
is a cylinder of approximately 73 inches diameter and 69 inches height.
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The package is constructed and assembled in accordance with Portemus Engineering, Inc.
Drawings 707-SAR sheets 1-12, Revision 4 and 163-001, sheets 1-3, Revision 2.

(b) Contents

Mm

(2)

Type and form of material

| 18
Byproduct, source, and special nuclear material in the form of dewatered, solid or solidified
materials and wastes. Materials must be packaged in one of the following payload
containers: a 55-gallon drum, standard waste box (SWB), 85-gallon drum or pipe overpack.
The payload containers are described in Appendix 2.1, “Specification of Authorized Payload
Containers” of the CH-TRAMPAGC, Rev. 0. Explosives, corrosives (pH less than 2 or greater
than 12.5), nonradioactive pyrophorics, and compressed gases are prohibited. Within a
payload container radioactive pyrophorics must not exceed 1 weight percent by weight and
free liquids must not exceed 1 percent by volume. Flammable volatile organic compounds
are limited to 500 pprn |n the headspace of any payload container, :

The package contents are Ilmtted 10 7,600 pounds.-mcludmg the weight of the payload
containers and any other components of the payload, assembly _The maximum gross weight

fora payload oontamer not toyexceed the followmg & :%
o, “ ] L0 i feo C,,,g:’:g
() 328 pounds per ptpe P £
(i) 547 pounds per pipe overpack (12 inch) e
(i) 1,000 pounds per 55-gallon drum o b
(iv) 1,000 pounds per 85-gallon drum %;;
(v) 4,000 pounds per SWBé ‘ %» £

‘.‘/.‘w‘ g-/"

Maximum number of payload containers per package and authorized packaging
configurations as follows:

(i) 7 55-gallon drums

(ii) 1 SwB

i) 1 SWB, containing up to four §5-gallon drums

(iv) 1 SWB, containing one bin

v) 4 85-gallon drums, each overpacking one 55-gallon drum

Fissile material not to exceed the following:

Payload Pu-239 Equivalent Pu-239 Equivalent
Container Type Per Payload Container Per Package
55-/85-gallon drum 200 grams 325 grams
Pipe overpack 200 grams 1,400 grams
SWB 325 grams 325 grams
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Pu-239 equivalent must be determined in accordance with Section 3.1, "Nuclear Criticality” in
CH-TRAMPAC, Rev. 0

Maximum decay heat per package not to exceed 30 watts. Decay heat per payload
container not to exceed the values in Table 5-5 of CH-TRAMPAC, Rev. 0, “List of Approved
Shipping Categories, Maximum Allowable Hydrogen Gas Generation Rates, and Maximum
Allowable Wattages.”

(c) Transport Index for Criticality Control

Minimum transport index to be shownon . ! f‘ i £
label for nuclear criticality control: - - - 00 .
6. Physical form, chemical prbperties. chemical compatibility, configuféﬁon of waste containers and

contents, isotopic inventory, fissile content, decay heat, weight and center of gravity; and radiation
dose rate must be determined and limited in accordance with CH-TRAMPAC, Rev. 0.

7. Each payload container must be assigned to a shipping category in accordance with Section 5.1,
"Payload Shipping Category” of CH-TRAMPAC, Rev. 0. Each payload container and payload
assembly must not exceed the allowable wattage in accordance with Section 5.2, *Decay Heat," or
must be tested for gas generation in accordance with Section 5.5, *Test Category Requirements” of
CH-TRAMPAC,Rev.0 = . . b ;o .,

[ g

8. Each payload container must be labeled to indicate its shipping category.” Payload containers within
a package shall be selected in accordance with Section 6.0, "Payload Assembly Requirements® of
CH-TRAMPAC, Rev. 0. R e o S " ’

D * WA N g,gv&

S. Each payload container must be equipped with filtered vents meeting the minimum requirements of
Section 2.5, "Specification for Filter Vents® of CH-TRAMPAC, Rev. 0. Drums which were not
equipped with filtered vents during storage must be aspirated in accordance with Section 5.4,

"Venting and Aspiration® of CH-TRAMPAC, Rev. 0 ,

£ o
w

A4 S

10 Only waste defined by an approved con;ié‘nt éode ir{'CH-TFlUCON, Rev. 0 is authorized for
transport.
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Supplements dated: July 27 and September 21 2000 and Juty 26 2002

é"“:%

$.

Contact-Handled Transuranic Waste Authonzed Methods tor Payload Control (CH-TRAMPAC) Rev. 0,
August 1998

CH-TRU Waste Content Codes (CH-TRUCON), Rev. O dated August 1998

Date:

August 16, 2002

& ,r

o

S 1»"
R ERETRRE

c!"e-« N
& T
&k

“ FOR THE U S NUCLEAR REGULATORY COMMISSION

Clunl, M0, oy
E. William Brach, Director
Spent Fuel Project Office
Office of Nuclear Material Safety

and Safeguards
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11.  In addition to the requirements of Subpart G of 10 CFR Part 71:
(a) Each package must be prepared for shipment and operated in accordance with
the procedures described in Chapter 7.0, "Operating Procedures,” of the application, as
supplemented.
(b) Each package must be tested and maintained in accordance with the procedures described
in Chapter 8.0, "Acceptance Tests and Maintenance Program,” of the application, as
supplemented. R T
e f w s { ‘ g #
(c) All free standing water must be removed trom the i tnner containment vessel cavity and the
outer contamment vessel cavity before shipment. .. '
12. The package authorized by thls centificate is hereby approved for use under the general license
provisions of 10 CFR 7112 , o
13. Expiration date: October 31, 2005 ) .
| BEFERENCES'
- : £ oy
Westmghouse Electric Corporatzon appllcatlon dated August 27 1998 v
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9280 1 USA/9280/AF-85 1 2 a

2. PREAMBLE

a. This certificate is issued to centify that the packaging and contents described in Item 5 below, meets the applicable safety standards set forth in Title 10,
Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material."

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or other
applicable regulatory agencies, including the government of any country through or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION:
Babcock & Wilcox Company BWX Technologies, Inc. application dated
P. 0. Box 785 August 20, 1997, as supplemented.

Lynchburg, VA 24505-0785

<. DOCKETNUMBER  71-9280

4. CONDITIONS o
This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

s.

(a) Packaging
(1)  Model No.: UBE-1

(2) Descriptjon

A steel drum for the transport of solid uranium and uranium-beryllium
waste materials.. The packaging-is.a 55-gallon, open-head steel drum with
a minimum 18-gauge shell and bottom head, and a minimum 16-gauge closure
1id. The 1id is closed by a 12-gauge bolted locking ring with drop
forged lugs, one of Whichfis.threaged; having -a 5/8 ‘inch bolt and nut.
The closure includes a gasket, The gross weight of the package,
including the maximum weight of contents, is approximately 600 pounds.

(3) Drawings

The packaging is constructed énd assembled in.accordance with Babcock &
Wilcox Company Drawing, No. LE3023C, Rev. 4.

(b) Contents

(1) Type and form of material

Uranium and uranium-beryllium mixtures in the form of solids, and solid
waste materials.

(2) Maximum quantity of material per package

550 pounds. The uranium may be of any enrichment, and the beryllium may
be present in any concentration. The maximum fissile mass is 100 grams
U-235 per package, and the maximum average fissile mass density in the
package is 0.5 gram U-235 per liter. Fission and activation products may
be Eresent, provided that the total quantity is less than 1 x 10 A, per
package.

WLOLPL VL0 OLOLOL 02925950002 OO OIS 592 010562 0L WL 9239259259258, SOLIVLOLIOLWL UL WL K2 502592 9L 0L W2 FLOLF O OLOLOLOLIOL WL W

0L W2 W1
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5.(c) Transport Index for Criticality Control

: s‘
Eg Minimum transport index to be shown on label for nuclear criticality control: E
2 Maximum i
Ia Fissile Mass Per Package Minimum |
F' (grams U-235 per package) Transport Index :
: 2.0 0.5 |
5.0 1.0 |

. 6.0 1.2 |
10.0 2.0 |

20.0 4.0 |

25.0 5.0 i

50.0 10.0 i

100.0 20.0 !

|

6. In addition to the regquirements of Subpart G of 10 CFR»Part 71:

M TATIATIATIATIATIAT IAT TAT IAT IAT AT IATTATIATTATIATIAT

(a) The package hust be prepared for shipment and operated in accordance with i
the Operating Procedures in Section 7 of the ‘application. |

(b) Each packag1ng must be.acceptance tested 1n ‘accordance with the |
Acceptance Tests 1n Sect1on 8.of the app]icatlon.

7. The package author1zed by this certificate 1s hereby approved for use under the
general llcense prov1510ns of 10 CFR §71 12 e

8. Expiration date December 31 2002 fI 5
’“ " REFERENCES ™
BWX Technologies, Inc. app]1cat1on dated August 20 1997
Supplements dated: October 6 and December 8, 1997; and February 6, 1998.
" FOR THE U.S. NUCLEAR REGULATORY COMMISSION

LK oppll

Cass R. Chappell, Chief

Package Certification Section

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

AT TATIATIATIATIATTIATTATIAT TATTAT 18T TAT TATIATIATIATIATTATTAT TATIAS

N

Date February 10, 1998

2 500



e

_ S 80 () (8) 8 (B () (6)(8)h 8] A AL

o N W]

.
1
1
!
:
pe}
=
g,
ad
=
ot
rf
ot
ad.
,(
oy
e
d
b
-
A
g,
A
~(
-
g
A
-
=
4
o
-
ot
=
o
A
-
>4
-
=1
.4
=
2]
f.
=1
ad
4
~
-
ag,
-
~
A
~
A
~f
-
4
-
A
-
4
A
4
%

=d

NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION 5
(3-96) CERTIFICATE OF COMPLIANCE ».
10CFA T FOR RADIOACTIVE MATERIALS PACKAGES [.“
1. a. CERTIFICATE NUMBER b. REVISION NUMBER | c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | . TOTAL NUMBER PAGES E
<.

9281 2 USA/9281/AF-85 1 2 ‘,g;

2 PREAMBLE ~

a. This certificate is issued to certify that the packaging and contents described in Item S below. meets the applicable safety standards set forth in Title 10,
Code of Federal Regulations, Part 71, “Packaging and Transportation of Radioactive Materjal.”

b. This certificate docs not relieve the consigror from compliance with any requirement of the regulations of the U.S. Department of Transportation or other
spplicable regulatery agencies, including the governmeat of any country through or into which the package will be transported,

3. THIS CERTIFICATE IS 1SSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION:
BWX Technologies, Inc. BWX Technologies, Inc., application dated l
Nava! Nuclear Fuel Division December 9, 1997, as supplemented.
P. O. Box 785
Lynchburg, VA 24505-0785
<. DOCKETNUMBER  71-9281
4. CONDITIONS o

This certficate is conditional upon fulfilling the requirements of 10 CFR Part 71, s applicable, and the conditions specified below.

S

(a)

(b)

Packaging

(1)
(@)

3)

Contents

(M

(@)

Model No.: UBE-2
Description '

A steel drum for the transport of uranium and uranium-beryllium waste materials of solid
form. The waste may be contained within compacted 55-gallon drums. The packaging is
a 70-gallon, open-head steel drum with a minimum 18-gauge shell and bottom head, and a
minimum 18-gauge closure lid. The lid is closed by a 12-gauge bolted locking ring with
drop forged lugs, one of which is threaded, having a 5/8 inch bolt and nut. The closure
includes a gasket.. The gross weight of the package, including the maximum weight of
contents, is approximately 1000 pounds. S

Drawings

The packaging is constructed and assembled in accordance with Babcock & Wilcox
Company Drawing. No. LP_3024C. Rev. 1. '

=3

Type and form of material

Uranium and uranium-beryllium waste of solid form. The waste may be contained within
compacted 55-gallon drums.

Maximum quantity of material per package

850 pounds, including compacted secondary containers. The uranium may be of any
enrichment, and the beryllium may be present in any concentration. The maximum fissile
mass is 100 grams U-235 per package, and the maximum average fissile mass density in
the package is 0.5 gram U-235 per liter. Fission and activation products may be present,
provided that the total quantity is less than 1x10® A, per package. )
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' NRC FORM 51BA CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
{3-96) ’

Page 2 - Cortificate No. 9281 - Revision No. 2 - Docket No. 71-9281
5.(c) Transport Index for Criticality Control

Minimum transport index to be shown on label for nuclear criticality control:

R YR7 YA7 SR/ ALY

Maximum

Fissile Mass Per Package Minimum
3 (grams U-235 per package) Transport Index
g 2.0 0.5
gl 5.0 1.0
e 6.0 1.2
$ 10.0 20
; 20.0 4.0
g 25.0 s oh .80,
i 50.0 SR =N 10.0. -
o 1000 - a. 20.0 .

6. In addition to the requirements of Subpart G of 10 CFR Part 71: : .

(a) The package' must be prepared for shipment and operated in accordance with the
Operating P'rocedures in Section 7 of the application.- ‘

(b) Each packaging must bs acceptance tested in accordance wrth the Acceptance Tests in
Section 8 of the applrcatron -

AT TATTATIATIATIAT AT T

7. The package authonzed by thls certmcate rs hereby approved for use under the general license
provisions of 10 CFR 71 12 L e .

.:.;

8. Expiration date: May 31 2003.. _;_,_-

T IAT TAT TAT AT TAT T

EEEEBENCES
' BWX Technologies, Inc., apphcation dated December 9 1997. | . :.
Supplement dated: March6 2000. ‘

"FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Gl fir

E. William Brach, Director

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

TATTAT TAT TAT 14T TAY TAT 14T TAT 10T TAT AT T
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NHS FORM 18 CERTIFICATE OF COMPLIANCE U.S. NUCLEAR REGULATORY COMMISSION
1CFRN . FOR RADIOACTIVE MATERIALS PACKAGES
1. 0. CERTIFICATE NUMBER b. REVISION NUMBER { ¢. PACKAGE JDENTIFICATION NUMBER d. PAGE NUMBER | ¢. TOTAL NUMBER PAOES

8282 0 USA/9282/B(U)-85 . 1 2
2. PREAMBLE ’

1. This certificate is issued 10 centify that the packaging and contents described in llem S below, meets the applicable safety standards set forth in Title 10,
Code of Federa] Regulatioas, Part 71, "Pecksging and Transportation of Radioactive Material.”

b. This centificate does not relieve the consignor from compliance with any requicement of the regulations of the U.S. Departraeat of Transportation or other
applicable regulatory agencies, including the government of any country through or inta which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYS!S REPORT OF THE PACKAGE DESIGN OR APPLICATION
8. ISSUED TO {Name end Address) &, TITLE AND IDENTIFICATION OF REPORT OR APPLICATION: .
Source Production and Equipment Company, Inc.

Source Production
application dated June 28, 1998, as supplemented

and Equipment Company, Inc.
113 Teal Street

St. Rose, LA 70087-9691
€. DOCKET NUMBER 71-9282

4. CONDITIONS

YT TOT AT TAT TATTAT TAT TATTAT TATTATTAY

This certifieste is conditional upon fulfilling the :eqmmem of gICFR Fm
S, ‘_~. .._‘__'._._.:-'
(a)  Packaging all
(1)
(@
; assembly is hq usédin'a’
¥ depleted urariim shreld oleted
The ..'Ebéi\"‘ii'e'en(ha _d' gfed uranium shield and the
enclosure is hlled'vdth hxg sity poiyuretha(
[} approxxmately’ &'(nbhes lon,g,S 4 :mjhes wide hd 15 mches high. The maximum
gross.wejght of the pac age 0.pduhds ]
. Wt
(3)

The packaging‘?s constructed and assembled waccordance with Source Production
and Equipment mf?)nc.,@eneml erangement drawings: 189B000 sheets 1-8, Rev.
4 and B180700 eheet 1,Rev. 55 P

(b) Contents
(1)  Type and form of material

Cobalt-60 sources which meet the requirements of special form radioactive material.

(2  Maximum quantity of material per package

300 Curies (output)

Output curies are determined in accordance with American National Standard N432-
1880, "Radiological Safety for the Design and Construction of Apparatus for Gamma

Radiography.”
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NRC FORM 818A CONDITIONS (continued} U.S. NUCLEAR REGULATORY COMMISSION
(2-35)

Page 2 - Certificate No. 9282 - Revision No. O - Docket No. 71-9282

6. The source shall be secured In the shielded position of the packaging by the source assembly lack,
lock cap and safety plug assembly. The safety plug assembly, lock cap and source assembly must
be fabricated of materials capable of resisting a 1475 °F fire environment for one-half hour and
maintaining their positicning function. The locking ball of the source assembly must engage the
locking device. The flexible cable of the source assembly and safety plug assembly must be of
sufficient length and diameter to provide positive positioning of the source in the shielded position.

7. The name plate must be fabricated of materials capable of resisting the fire test of 10 CFR Part 7
and maintaining its legibility.

8.  In addition to tha requirements of'_§u%?§§§§ oFIdCER Part 71:
‘a".:g,; P 3 @ % ue ¥

iy F g
"hgrﬁr 5

' '?daﬂi‘.e\with the Operating Procedures

(a). The package' shall bg‘_"’ﬁrkeﬁ"faﬁr‘éd for shipment in acco
in Chapter 7.0 of g dpplication, as supplemented; and ¢

o

_meet the Acceptance Test and Maintgggf“i‘éej&rogram of Chapter 8.0 of

P

(b) Tha package M
the applicaticing as Suppl

o

i

i,

- "%

L2 RES N ,
9. The package authorized by th\li Ngagfb%t_e i or use ungeg the general license
Y F e >

provisions of 10 Ciﬂ 71.12, 3

“1{1 + .'\, X f NTE Y ' 2,

10.  Expiration date: Apuil 30, 2005. == e Tt
P P

Yo

SR € AHE R
o, 1232 E
‘;‘-&'-:’L. o] R v é =1 A
L us HEET e el S
Source Production and Equipriient Company; In: PPffea!fomﬁélﬁd June 28;71999.
5 TN oy %

Supplements dated: October éﬁfovgmber 4, November 22, and Deggjib’ar 15, 1999; and February 29

- S
and March 27;2000. .
S . k.
Pl SR W,

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Gl

E. William Brach, Director

-Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

Date: /4/‘" //ﬂ/ 220
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5 NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION )
5 (3-96) CERTIFICATE OF COMPLIANCE o
E 10CFRT1 FOR RADIOACTIVE MATERIALS PACKAGES ::
E L. a. CERTIFICATE NUMBER b. REVISION NUMBER | c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES 3:
& 9283 0 USA/9283/B(U)-85 1 3 2|
"REAMBLE ‘:1:

a. This centificate is issued to certify that the packaging and contents described in Item 5 below, meets the applicable safety standards set forth in Title 10, E‘

Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." ~

®,

=

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or other
applicable regulatory agencies, including the government of any country through or into which the package will be transported.

3. THIS CERTIFICATE 1S ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION: 3’4
AEA Technology/QSA Inc. AEA Technology/QSA Inc. application dated ;

40 North Avenue May 21, 1998, as supplemented. %
Burlington, MA 01803 %

¢. DOCKET NUMBER 71-9283 3

4. CONDITIONS .
This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

5.

{a) Packaging

PLIWL LWL

(1) Model No.: 'OPL-660 and OP-660

(2) Description

The Model Nos. OPL-660 and OP-660 consist of a radiography camera within a
protective container. The protective container is a 20 mm Cartridge Shipping
and Storage box fabricated according to military specification MIL-S-233898.
The protective container is of welded steel construction and is approximately
18% inches long, 14% inches high, and 8 %inches wide. The protective
container is fitted with foam and wood inserts and a lid that is secured by
latches. The Model 660 series projector fits snugly in the center of the foam
inserts within the protective container. The Mode! No. OPL-660 container has
thin lead sheets to provide extra shielding at the ends and bottom. The maximum
weight of the package is 88 pounds.

dicogs cusn gy oges ass sms sms Ams gms gms NEE XEA EES MRS RMA RWS WA YR MG YEC YR( YR SRCIRC)

WL 91019201 FL 0292 WL 0L

The Model 660 series projector is a radiography device. The projector’s overall
dimensions are approximately 12% inches long, 5% inches wide, and 9% inches
high. The projector weighs a maximum of 56 pounds. The principal
components of the 660 series projectors include an outer steel shell,
polyurethane foam, a depleted uranium shield, an "S" tube, and end plugs. The
sealed source contents are securely positioned in the "S" tube by a source cable
locking device and shipping plug.

2L SOLIOLOLOLSOLIOLIOL W2 W2 01010210101

(3)  Drawings

The packaging is constructed in accordance with the following AEA Technology
QSA, Inc., Drawings:

R66050, Rev. C, Sheets 1 & 2, and R66060, Rev. A, Sheets 1-3.

02 W WLV WL WL

1%
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(3-96)

= Page 2 - Certificate No. 9283 - Revision No. 0 - Docket No. 71-9283

k(R0 Y

W SEOROROR

(b) Contents

(1) Type and form of material

fg Iridium-192 sources which meet the requirements of special form radioactive
g material.

o

13~

;g (2) Maximum quantity of material per package

Ec n 140 Curies {(output) for thefModel; No. 660B or 6608E projectors.

2 (i) 120 Curies (output) for the Model No. 660, 660E, 660A or 660AE
:’" projectors.

Output curies are determined in accordance with American National Standard

N432-1980, “Radiological Safety for the Design and Construction of Apparatus
for Gamma Radiography.” . '

6. The source shall be secured in the shielded position of tha packaging by the source assembly
lock, lock cap and safety plug assembly. The safety 'pl'u‘gf assembly, lock cap and source
assembly must be fabricated of materials capable of resisting a 1475 °F fire environment for
one-half hour and maintaining: their_‘positioning"fUnc'tién'.f\;-The‘locking ball of the source
assembly must engage the locking device. ‘The flexible cable of the source assembly and

& safety plug assembly must ba of sufficient length and diameter to provide positive positioning

= of the source in the shielded position.. - L

o 7. The name plate must be fabricated of materials capable of resisting the fire test of 10 CFR Part
71 and maintaining its legibility. o e

& 8. In addition to the requirements of Subpart G of 10 CFR Part 71:

o (a) The package must meet the Acceptanéé Test and Maintenance Program of Chapter 8.0
i; of the application, as supplemented; and

(b) The package shall be prepared for shipment in accordance with the Operating
Procedures in Chapter 7.0 of the application, as supplemented.

The package authorized by this certificate is hereb

y approved for use under general license
provisions of 10 CFR §71.12.

10.  Expiration date: June 30, 2003.

TATTATIATTATTATIAT AT THT T
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NR(i FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96

Page 3 - Certificate No. 9283 - Revision No. 0 - Docket No. 71-9283

BEFERENCFS
AEA Technology QSA, Inc., application dated May 21, 1998.
Supplement dated: June 15, 1998

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

bois R, Alappelt

Cass R. Chappell, Chief

Package Certification Section

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

Date: _é&/7 g
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
Yo cFR 7 CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATER!IAL PACKAGES
a. CERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
h 9284 2 71-9284 USA/9284/B(U)F-85 1 OF 4
2. PREAMBLE

a. This certificate is issued to certify that the package (packaging and contents) described in item 5 below meets the applicable safety standards set
forth in Title 10, Code of Federal Regulations, Part 71, “Packaging and Transportation of Radioactive Material.”

b. This certificate does not reliave the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, including the govermnment of any country through or into which the packaga will ba transported.

3. THIS CERTIFICATE 1S ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (Name and Address)

Columbiana Hi Tech Front End, LLC
200 West Railroad Street

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

Eco-Pak Specialty Packaging application dated
June 19, 1998, as supplemented.

P.O. Box 68
Columbiana, OH 44408

4. CONDITIONS

This certificate is conditional upon fulfilling tha requirements of 10 CFR Pant 71, as applicable, and the conditions specifiad below.

5.

(a) Packaging

(1)
(2)

Model No.: ESP-30X Protective Shipping Package for 30-inch UFg Cylinders
Description

An overpack for the transport of 30-inch enriched uranium hexafluoride (UF;) cylinders. The
shape of the overpack is a right circular cylinder constructed of two 11 gauge carbon steel
shells. The area between the shells is filled with fire retardant, phenolic foam per ESP
specification ESP-PF-1. The volume between the 1/2" inch thick end plates of the two shells
is also filled with phenolic foam. A stepped horizontal joint permits the top half of the
overpack to be removed from the base. The horizontal joint of each half of the overpack is
covered with steel and a 5/8" thick silicone gasket seals the joint. The overpack halves are
secured with ten 3/4" diameter steel bolts and nuts.

The approximate dimensions and weights of the package are as follows:

Outer shell inside diameter 43"

Outer shell length 96"

Inner shell inside diameter 30 7/8"

Inner shell length 82 5/8"
Overpack weight 2,955 pounds
30B Cylinder weight 1,390 pounds
UF; maximum load 5,020 pounds
Maximum package gross weight 9,365 pounds

(including contents)
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NRC FORM 618
(8-2000)
10CFR 7

U.S. NUCLEAR REGULATORY COMMISSION

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

i a. CERTIFICATE NUMBER b. REVISION NUMBER 1 ¢ DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
L 9284 2 71-9284 USA/9284/B(U)F-85 2 OF 4
(3) Drawings

The packaging is constructed and assembled in accordance with ESP Drawing Nos.:

30X-1 SAR, Rev. 2, Sheets 1-4

5.(b) Contents

)

Type and form of material

The UF; must be packaged in Mode! 30B UF; cylinders which have been fabricated,
inspected, tested and maintained in accordance with the requirements of ANSI N14.1. The
UF,, which may contain either virgin or recycled uranium, must not contain more than the
following maximum quantities of radionuclides and impurities:

y=2 5.0E-09 g/gU

Y 2.0E-03 g/gU

yzs 5.0E-02 g/gU

uz* 2.5E-02 g/gU

yz=e balance of total uranium content
Pu and Np Alpha activity not exceed 3.3 Bg/gU
Tc* 5.0E-06 g/gV

Th2 1.17E-09 g/gU

Fission Products 4.4 X 10° Mev Bq/d kgU (total contribution from gamma emitting
fission products); this results in the following individual maximum

activities:

Ru'%/Rh'%
Ru103/Rh103
Ce'"/Pri¢/pr+
Sbrzs

05134
Csi37/Ba137

s

Nb95

2095 Bg/gu
885 Bg/gu
8349 Bqg/gU
1030 Bq/gU
283 Bg/gU
778 Ba/gV
598 Bq/gU
574 Bq/gU

The total concentration of elements that form non-volatile fluorides (including Al, Ba, Bi, Cd,
Co, Cr, Cu, Fe, Pb, Li, Mg, Mn, Ni, K, Ag, Na, Sr, Th, Sn, Zn, and Zr) must not exceed

3.0E-03 g/gU.
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NRC FORM 618

(8-2000)
10CFR71

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

U.S. NUCLEAR REGULATORY COMMISSION

8. CERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER 4. PACKAGE IDENTIFICATION NUMBER PAGE

9284 2 71-9284 USA/9284/B(U)F-85 3 _OF

PAGES

4

5. (c)

10.

The contents of other elements must not exceed the following concentrations in g/gU.

Sbe1 As<3 B<«1 Bi<5 Cl<100
Cr<10 Nb<1 P<50 Ru<1 Si<100
Tac<1 Ti<1 Mo<1.4 W<1.4 V<1.4

Additionally, for reprocessed UFg, the maximum total activity present in the package is
limited to 957 mixture A, values.

(2) Maximum quantity of material per package

The package contents are limited to a maximum of 5,020 pounds of UF, enriched to not
more than 5 wt%U?S, The maximum H/U atomic ratio for the UF, is 0.088.

Transport Index for Criticality Control

Minimum transport index to be shown on
label for nuclear criticality control: 5.0

In addition to the requirements of Subpart G of 10 CFR Part 71:

(2 The package shall be prepared for shipment and operated in accordance with the Operating
Procedures in Chapter 7 of the application. ‘

(3)  The package must meet the Acceptance Tests and Maintenance Program of Chapter 8 of
the application.

The 30-inch diameter UF, cylinder must be fabricated, inspected, tested and maintained in
accordance with American National Standard N14.1-1995 or an earlier version of ANSI N14.1 in
effect at the time of fabrication. Cylinders must be fabricated in accordance with Section VI,
Division |, of the ASME (American Society of Mechanical Engineers) Boiler and Pressure Vessel
Code and be ASME Code stamped.

The 30-inch diameter UF, cylinder valve stem and plug may be tinned with ASTM B32, alloy 50A or
Sn50 solder material, or a mixture of alloy 50A or Sn50 with alloy 40A or Sn40A material, provided
the mixture has a minimum tin content of 45 percent.

The leak tightness of the 30B UF, cylinder shall be verified using a test having a sensitivity of at

least 1 x 10° std-cc/sec per ANSI Standard N14.5-1997 prior to loading into the ESP-30X overpack.

The package authorized by this certificate is hereby approved for use under the general license
provisions of 10 CFR 71.12.
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NRC FORM 618
{8-2000)
WCFR M

U.S. NUCLEAR REGULATORY COMMISSION

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

a. CERTIFICATE NUMBER

0284

b. REVISION NUMBER

2

¢. DOCKET NUMBER

71-9284

d. PACKAGE IDENTIFICATION NUMBER

USA/9284/B(U)F-85

PAGE

4 OF

PAGES

11.  Expiration date: May 31, 2005.

REFERENCES

ESP application dated June 19, 1998,

Supplements dated: August 27, 1999; March 22, May 12, and May 18, 2000; and April 11, 2002

Jate __July 16, 2002

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

P

E. William Brach, Director

Spent Fue! Project Office

Office of Nuclear Material Safety
and Safeguards
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NRC FC3M 618 ' U.S.NUCLEAR REGULATORY COMMISSION

(3-98) ‘ CERTIFICATE OF COMPLIANCE

10crAN FOR RADIOACTIVE MATERIALS PACKAGES

1. ». CERTI-ICATE NUMBER b. REVISION NUMBER | c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER| «. TOTAL NUMBER PAGES
9285 1 USA/9285/AF-B5 1 2 :

2. PREAMBLE

8. This cetificate s issued 2o certify that the packaging and contents described in Item § below, meets the applicable safety standards set fosth in Tite 10,
Cods of Federal Regulations, Part 71, "Packaging and Transportation of Radicactive Material.*

b. This cestificate does not relieve the consignor from cotnpliance with any requiremnent of the segulations of the U.S. Department of Transportation or other
applicable regulatocy agencies, including the government of say country through or into which the package will be transported.

3. THIS CERTIFICATE (S ISSUED ON THE BASIS CF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

3. [SSUED TO (Naine and Address) b. TITLE AND IDENTIPICATION OF REPORT OR APPLICATION:
Global Nuclear Fuel - Americas, L.L.C. General Electric Company application dated |
P. O. Box 780 August 4, 1988, as supplemented. '

Wilmington, NC 28402

¢ DOCKETNUMBER  71-9285

4. CONDITIONS L G

This certificate is conditionat upoa Milfilling the requirementy of !Ocﬂﬂ’m A, u';;;:puc_

able, and ths conditions specified below.
5 B 3 - F N -

(a) Packaging

(1)  Modsl No,
(2) Descripljénf
minated residues. The packaging

imim 18-gauge shell and bottom head,
clésed by-a 12:gauge bolted locking

A steel.dram for the
is a 55-gallon, open-h
and a minimum. 18-gau

ring with:drop forged lu aded/having a 58 inch bolt and nut. The
closure includes"agas fage, ificluding the maximum
weight of contents; §

(3) Drawings

The packagirig" §'Sonstructed and assembled in accorﬂéﬁ&é with General Electric
Company Drawing.-No. 0025E98, Rev. 1. )

(b) Contents
(1) Type and form of material
Uranium-contaminated solid residues.
(2) Maximum quantity of material per package
775 pounds. The maximum uranium enrichment is 5.0 weight percent U-235. The
maximum fissile mass is 104 grams U-235 per package, and the maximum average
fissile mass density in the package is 0.5 gram U-235 per liter. In addition, the uranium
may not exceed 0.05 weight percent U-234 and 0.025 weight percent U-236.
(c)  Transpont Index for Criticality Control

Minimum transport index to be shown
on label for nuclear criticality control: 0.6
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i ggcj FORM 6184 CONDITIONS (conrinued) U.S. NUCLEAR REGULATORY COMMISSION
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‘Page 2 - Certificate No. 9285 - Revision No. 1 - Docket No. 71-9285
6. in addition to the requirements of Subpart G of 10 CFR Part 71:

(a) The package must be prepared for shipment and operated in accordance with the
Operating Procedures in Section 7 of the application.

(b) Each packaging must be acceptance tested in accordance with the Acceptance Tests
in Section 8 of the application. :

7. The package authorized by this certificate is hereby approved for use under the general
license provisions of 10 CFR §71.12.

8. Expiration date: October 31, 2003.

REFERENCES

&

st 4, 1998

General Electric Company applicgti@gﬁated kugu

i
T M

er'2,-1938; and October 14, 1999.

Supplements dated: Octob

Date:

- = i
PO AU IR JRC %Y 28U INT 7T JO JuT Jyt JNT JUU )9t J¥1 I¥T X 1.,‘

3

A A A A Y O O O Y R O Y R R TR A T A R Y e

i

Ly

ARSI AUR RN

13

LI

3

9%

<

BRI J T T8 9 PR T I8 TR U 7

[

W U N T

.

4



NRC FORM 618 !
(3-98) CERTIFICATE OF COMPLIANCE U.S. NUCLEAR REGULATORY COMMISSION

10CFRTY FOR RADIOACTIVE MATERIALS PACKAGES

1. & CERTIFICATE NUMBER b. REVISION NUMBER | . PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER| ¢. TOTAL NUMBER PAGES
9287 0 USA/9287/B(U)-85 1 3

2. PREAMBLE

2. This certificate is issued to certify that the packaging and contents described in Jtem § below, meets the applicable safety standards set forth in Title 10,
Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material."

b. This centificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or other
applicable regulatory agencies, including the government of any country through or into which the package will be transported.

L SQLAQL SPLAQPLS

IS

1ALy

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION
2. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION:

TEX JEX 78K I%% 1%¢ ]

Packaging Technology, Inc., Packaging Technology, Inc., application dated
4507-D Pacific Highway East November 18, 1998, as supplemented.
Tacoma, Washington 98424-2633

2192191 @)y

¢. DOCKET NUMBER 71-9287
4. CONDITIONS :
‘This centificate is conditional upon fulfilling the requirements of 10 CFR Pan 71 s apphcable. and the conditions specified below.

s. (a) Packaging £ “

TAT AT TATTAT TATTATIAT AT TAT IAT TATTATTAT TAY TATTATY

(1) Model No.: SteriGenics Eagle ey

(2 Description . "
A stainless steel, lead shielded shipping cask for special form cobalt-60 sealed sources.
The package consists of a cylindrical cask body with closure lid, and removable toroidal
impact limiters, and a basket that carries and positions the cobalt-60 sealed source
capsules. The packaging is constructed primarily of ASTM Type 304 stainless steel. The
package is deS|gned to transpon up to 330 000 cunes of cobalt-60.

TATTATTATIATIATIATTIAY

The outside dtameter of the cask body is approxlmately 37-1 1 6 lnches The diameter of
the inner cavity is approximately 10-3/4 inches. The stainless steel inner shell has a
minimum thickness of 1 inch and the stainless steel outer shell is 1 inch thick. The region
between the two shells is filled with lead shielding. The closure lid and cask bottom end
each consist of two stainless steel plates with lead between the two plates. The lead
shielding thickness is approximately 10-3/8 inches on the side, 14-3/8 inches in the closure
lid, and 11-7/8 inches on the cask bottom. The closure lid is secured by 12, 3/4-inch bolts.
The closure lid is equipped with a Viton O-ring seal. The lid has a drain port and a vent
port, and the cask body has a drain poit. Each port is closed by a plug.

A double stainless steel thermal radiation shield is provided on the outside of the cask body
inthe region between the two impact limiters. The inner thermal shield is about 3/4-inches
thick and is radlally separated from the cask outer shell by 12 gauge spacers at each end.
The outer shield is a sheet of 10 gauge material separated from the inner shield by a spiral
wrap of 12 gauge wire.

JEC X K FEX RIK FSK 78X FBX JEX JEX JOU JINC JEX FRX JEK JBX JBX JBX JOX JBK FEK FlK FEK JEX JEC TR JBU J3K FX FX I9L I IV}

The top and boitom impact limiters are toroidal stainless steel shells. They are attached to
either end of the cask body using 12, 1-inch diameter ball-lock pins orientated radially
around the cask body. One pin on each limiter is installed with a lockwire to provide a
tamper-indicating device.

TTATTAT TATTAT TAT TAT TAT TAT TAT TATTAT TAY TAT TAT TAT AT AT TAT TATTATTAT AT TAY il

The cask lifting attachments thread into the upper cask body. The cask lid is also equipped
with removable lid-lifting attachments. The cask rests on a steel pallet and is held down to
the pallet by means of a steel frame placed on the top impact limiter. This steel frame is
used to tie the cask to the conveyance. The maximum weight of the package, including 5
contents is 20,000 Ibs. _ K
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5(a)(2) cont.

The approximate dimensions and weights of the package are as follows:

Cask Body Outer Diameter 37-11/16 inches
Cask Body Height 49-7/8 inches
Cask Cavity Inner Diameter 10-3/4 inches
Cask Cavity Inner Height 19 inches

Lead Shield Sidewall Thickness 10-3/8 inches
Overall Package Dimension
Diameter at Impact Limiters €0 inches
DiameteratBody: « * - 87-11/16 inches
Height with Impact Limiters 76 inches ..

Maximum Contents Weight " 50pounds .
Maximum Package Weight o
(Including Contents) 20,000 pounds -~ .
(3) Drawmgs

......

The packagmg is constructed and assembled in accordance w:th Packaglng Technology,
lncorporated Drawmg No 88003-SAR, Rev.1, Sheets 1 through 8

(b) Contents

(1) Type and form of matenal

material
2) Maximum quantlty of matenal per package : &

330,000 curies. Not to exceed 18, 400 curies per special form source.
6. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) The package shall be prepared for shipment and operated in accordance with the
Operating Procedures in Chapter 7.0 of the application, as supplemented.

(b) Each packaging must meet the Acceptance Tests and Maintenance Program of Chapter 8.0 of
the application, as supplemented.
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7. The package authorized by this certificate is hereby approved for use under the general license
provisions of 10 CFR §71.12.

8. Expiration date: December 31, 2004.

REFERENCES
Packaging Technology, Inc., application dated November 18, 1998.

Supplement dated: August 20, 1999.

Spent Fuel Pro;ect Offica ! -
Office of Nuclear Material Safety . ¢
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{ NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
|SocrRn CERTIFICATE OF COMPLIANCE
{ FOR RADIOACTIVE MATERIAL PACKAGES l
' e. CERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
1 9288 4 71-9288 USA/9288/AF-85 1. _OF 4

2. PREAMBLE

a. This certificate is issued to certify that the package (packaging and contents) described in item 5 below meets the applicable safety standards set
forth in Title 10, Code of Federal Regulations, Part 71, “Packaging and Transportation of Radicactive Material.”

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, including the govemment of any country through or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
Columbiana Hi Tech Front End, LLC Eco-Pak Specialty Packaging application dated
200 West Railroad Street August 9, 1998, as supplemented.

P.O. Box 68

Columbiana, OH 44408

4. CONDITIONS
This certificate is conditional upon fulfifling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

5.
(a) Packaging

(1) Model No.: Eco-Pak OP Uranium Oxide Transport Unit Package
(2) Description

A shipping container for uranium oxide pellets, powder, and uranium bearing materials. The
package is roughly cubical and is approximately 45-inches x 45-inches x 62-inches high.
The package has four internal cylinders in which storage vessels are inserted.

The outer shell of the package is constructed of 11 gauge mild steel and the space between
the outer shell and the internal cylinders are filled with fire-retardant, closed cell, phenolic
foam.

The internal cylinders are constructed of 11 gauge mild steel with an inner diameter of 10

1/4-inches. The cylinders are closed with twelve 1/2-inch bolts on a 1/2-inch thick 14-inch
diameter inner silicone-gasketed carbon steel fid and a 1/2-inch thick 16 5/8-inch diameter
outer silicone-gasketed carbon steel lid with the same number of bolts.

The inner storage vessel is a double walled container constructed of A-240, series 300,
stainless steel with the annulus filled with fire retardant, closed-cell phenolic foam. The
diameter of the outer annulus is 10-inches. The storage vessel has an inner diameter of
either 7-inches or 7 3/4-inches. The storage vessel is closed by twelve 1/2-inch diameter
bolts on a 5/8-inch thick stainless steel lid with a silicone gasket.
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The approximate dimensions and weights of the package are as follows:

Containment vessel inside diameter 10 1/4-inches
Storage vessel outside diameter 10-inches
Storage vessel inside diameter 7-inches or 7 3/4-inches
Overall package dimensions
width 45-inches
length 45-inches
height : 62-inches
Maximum contents weight (UO, 1423 pounds
OP Transport unit 1648 pounds
OP Storage vessels (4) 686 pounds
Maximum package weight
(including contents) 3757 pounds

(3) Drawings
The packaging is constructed and assembled in accordance with ESP Drawing Nos.:
OP-TU-SAR, Rev. 7, Shest 1, OP-TU-SAR, Rev. 4, Shests 2-4
5.(b) Contents
(1)  Type and form of material

Uranium oxide pellets and powder. The contents may include up to 1000 grams of
polyethylene per storage vessel (4000 grams per package), or other plastics, provided that
the total water equivalent of the plastic is less than 1307 grams per storage vessel (5228
grams per package). In addition, the contents are limited to:

A. Uranium oxide powder enriched to no more than 4.5 weight percent in the U-235
isotope with a maximum of 356 pounds per 7-3/4-inch diameter storage vessel
(shown in ESP Drawing No. OP-TU-SAR, Sheet 4, Rev. No. 4) and a maximum load
of 1423 pounds per package .

B. Uranium oxide powder enriched to no more than 5.0 weight percent in the U-235
isotope with a maximum load of 356 pounds per 7-inch diameter storage vessel
(shown in ESP Drawing No. OP-TU-SAR, Sheet 3, Rev. No. 4) and a maximum load
of 1423 pounds per packagse.

C. Uranium oxide pellets or a mixture of pellets and powder enriched to no more than
5.0 weight percent in the U-235 isotope with a maximum load of 356 pounds per
7-inch diameter oxide vessel (shown in ESP Drawing No. OP-TU-SAR, Sheet 3, Rev.
No. 4) and a maximum load of 1423 pounds per package .
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5.(b)(1)D. Uranium-bearing materials in the form of solids, or solidified or dewatered materials.
Uranium compounds must have a ratio of non-fissile atoms to uranium atoms greater
than two (2) and the density of these compounds is less than 10.96 g/cm?® (density of
UO,). Material such as U-metal, U-metal alloys, or uranium hydrites (e.g., UH) may
not be shipped. Uranium-bearing materials may include oxides, carbides, silicates or
other compounds of uranium. Pellets or previously pelletized materials are not
allowed for transport in the 7-3/4-inch diameter storage vessel. Uranium-bearing
materials may be moderated by graphite to any degree. Compounds may be mixed
with other non-fissile materials with the exception of oils, deuterium, tritium and
beryllium. Materials with a hydrogen density greater than water must be excluded.
Uranium enriched to 5.0 weight percent in the U-235 isotope with a maximum load of
356 pounds per storage vessel and a maximum load of 1423 pounds per package
can only be loaded into the 7-inch diameter oxide vessel shown in ESP Drawing No.
OP-TU-SAR, Sheet 3, Rev. No. 4. Uranium enriched to 4.5 weight percent in the
U-235 isotope with a maximum load of 356 pounds per storage vessel and a
maximum load of 1423 pounds per package can only be loaded into the 7-3/4-inch
diameter oxide vessel shown in ESP Drawing No. OP-TU-SAR, Sheet 4, Rev. No. 4.

5.(b)(2) Maximum quantity of material per package
1423 pounds of UO, material.
5. (c) Transport Index for Criticality Control

Minimum transport index to be shown on
label for nuclear criticality control: 2.0

6. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) The package must be prepared for shipment and operated in accordance with the Operating
Procedures in Chapter 7 of the application.

(b) Each packaging must be acceptance tested and maintained in accordance with the
Acceptance Tests and Maintenance Program in Chapter 8 of the application.

7. The package authorized by this certificate is hereby approved for use under the general license
provisions of 10 CFR 71.12.
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U.S. NUCLEAR REGULATORY COMMISSION

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

a. CERTIFICATE NUMBER

9288

b. REVISION NUMBER ¢. DOCKET NUMBER

4

71-9288

d. PACKAGE IDENTIFICATION NUMBER

USA/9288/AF-85

PAGE

OF

PAGES

8. Expiration date: March 31, 2005.

REFERENCES

ESP application dated August 9, 1998.

Supplements dated: September 8 and October 29, 1999; and January 12, February 9, March 2, March 17,
June 20, June 29, July 12, July 18, September 20, and November 9, 2000; and April 11, 2002

Date

July 16, 2002

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

. ) ., ) .

E. William Brach, Director

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safequards
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JocrRTs CERTIFICATE OF COMPLIANCE
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2. PREAMBLE
e. This certificate is issued o certify that the package (packaging and contents) described in item 5 below meets the applicable safety standards sét
forth in Title 10, Code of Federa! Regulations, Pan 71, "Packaging and Transportation of Radioactive Material.” '
b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencles, including the govemment of any country through or into which the package will be transported.
3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
Framatome ANP, Inc. ) - Framatome Cogema Fuels application |
P.O. Box 11646 - ' dated January 8, 1999, as supplemented. |

Lynchburg, VA 24506-1646 - |

CONDITIONS _
This certificate is conditiona! upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

(@) Packaging ‘ , ‘ .
(1) Model No.: WE-1 -
(2 Description

A fresh fuel assembly shipping container. The package consists of a cylindrical outer
container and a rectangular inner container bolted to a strongback. The outer container is
constructed of 11 gauge carbon steel and opens into two semi-cylindrical halves. The inner
container is comprised of 1-inch thick carbon steel plates that are bolted together. The fuel
assembly is surrounded by thermal insulation and secured inside the inner container with nine
integral clamp frames. The inner container is secured to the strongback by bolts and clamp
arms. Wood blocks surround the region between the inner container and the strongback.
The strongback is supported by 14 shock mounts attached to the outer container. The
approximate dimensions and weights of the package are as follows:

Inner container length 165 inches
Inner container width (sq) 16 % inches
Outer container length 216 inches
Outer container diameter 44 inches
Maximum content weight 1610 pounds
Maximum package weight

(including contents) 9090 pounds
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|

5. (a)

(b)

Packaging (continued)

(3)

Drawings

The packaging is constructed in accordance with the following Framatome Cogema Fuels
Drawing Nos.:

Contents

1)

1273964, Rev. 0
1273965, Rev. 1
1273966, Rev.0 .
1273967, Rev.0 - *
1273968, Rev. 0 *

Type and form of matenal

A fuel assembly composed of uranium dioxide pellets within znrcalloy cladding. The fuel
assembly has the following specifications:

Assembly type

No. fuel rods

No. non-fuel tubes - \
Nominal fuel rod pitch, in:

Maximum fuel pellet OD, in. .
Nominal clad OD in. B
Nominal clad thlckness, in.. L b
Nominal guide and mstrument tube OD ln

Nominal guide and instrument tube ID, in.

Nominal active fuel length, in.

Maximum uranium enrichment, weight percent U-235
Maximum U-235 mass, kg
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BW 17x17
264
25

. 0.498
17 0.3232

0.374
0.022
0.48
0.452
144
4.6
22.14
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L 9289 1 71-9289 USA/9289/B(U)F-85 3 OF 3

5. (b) Contents (continued)

(2) Maximum quantity of material per package

One fuel assembly weighing no more than 9,090 pounds. ‘The radioactive material may not

exceed any of the following limits:

U-232 0.01 microgram per gram of uranium

U-234 0.001 gram per gram of uranium

U-236 0.013 gram per gram of uranium

Tc-99 5 micrograms per gram of uranium

Fission Products 4.4 x 10° MeV-Becquerel per kilogram of uranium

NpandPu = 35 Becquerels per gram of uranium
U (c) Transport Index for Criticality Control |

Minimum transport index to be shown on et
label for nuclear criticality control L o100

5. In addition to the requnrements of Subpart Gof 10 CFR Part 71

(a) The package shall be prepared for shlpment and operated in accordance with the Operating

Procedures of Chapter 7 of the appllcatlon as supplemented

| (b) The packaging must meet the Acceptance Tests and Marntenance Program of Chapter 8 of the

application, as supplemented e i £

f. The package authorized by th:s certlflcate is hereby approved for use under the general license provisions of

10 CFR §71 12 T % '?.g_.:.‘
3.  Expiration date: February 29, 2004
'REFERENCES

“ramatome Cogema Fuels application dated: January 8, 1999.

“ramatome Cogema Fuels supplements dated: February 8, 11, and 25, 1999; November 13, 2000; and

“ebruary 9, 2001.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Gl M ok

E. William Brach, Director

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

dJate: February 14, 2001 . ' S
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FOR RADIOACTIVE MATERIAL PACKAGES
a. CERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
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2. PREAMBLE

a. This certificate is issued to certify that the package (packaging and contents) described in item 5 below meets the applicable safety standards set
forth in Title 10, Code of Federal Regulations, Part 71, “Packaging and Transportation of Radioactive Material.”

b. This certificate dees not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
othar applicabla regulatory agencies, including the govemment of any country through or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (Name and Address} b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
MDS Nordion _.. .. MDS Nordion application dated March 9, 2001, as
447 March Road . - supplemented.
Kanata, Ontario EE .
Canada K2K 1X8

4. CONDITIONS

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

(a) Packaging - L : ,rf "*»‘;":r:
(1) Model No. F~430/GC-40 Transport Package B
(2) Descnptlon

The Model No F~430/GC-40 Transport package is desugned to transport MDS
Nordion’s Gammacell-40 (GC-40) lrradiator containing cesium-137 sealed sources in
special form. The F-430 overpack provides impact and thermal protection for the
radioactive contents. Containment is provided by the speclal form sealed source and
shielding is provnded by the GC-40 irradiator body

The F-430is stalnless steel cylindrical package with a 50" diameter and a height of
50" that is placed on a removable mild steel skid. The maximum weight of the
package is 7000 pounds. The maximum weight of the GC-40 contents is 4290
pounds.

The overpack consists of three layers of 12 gauge stainless steel with polyurethane
foam between them. The cavity between the outer and middle walls is filled with six
inches of 8 Ib/ft® foam for impact and thermal protection. Additionally, the cavity
between the inner wall and the middle wall is filled with 40 Ib/t® foam. This foam is
the fire shield that is designed to prevent direct flame exposurs to the contents from
the 30-minute thermal test. Plugged vent holes are provided between the walls to
prevent pressure buildup and allow a pathway for escape of gases from foam during
the thermal test.

The package contents consists of a Cesium-137 sealed source contained within an

MDS Nordion GC-40 irradiator (upper or lower heads). The GC-40 is a research
irradiator with lead shielding and a lead filled source drawer.
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5.(a)(2) continued

The approximate dimensions and weights of the package are as follows:

()

(b)
(1)

(@)

Package outside diameter

Package height
Cavity diameter
Cavity height

Removable skid

Overpack weight

Contents weight

Maximum package weight

Drawings

50 inches

50 inches

36 inches

35.25 inches

50 inches x 50 inches x 8 inches (height)
2680 pounds

4290 pounds

7000 pounds

The packaging is constructed in accordance with the MDS Nordion drawings
F643001-001, Rev. B, Sheets 1-2.

Contents

Type and form of material

Cesium-137 as a sealed source which meet the requirements of special form

radioactive material.

Maximurn quantity of material per package

2,000 Curies.

6. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a)

(b)

The package must be prepared for shipment A‘and'operated in accordance with the Operating
Procedures in Chapter 7 of the application.

Each packaging must be acceptance tested and maintained in accordance with the
Acceptance Tests and Maintenance Program in Chapter 8 of the application.
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7. The package authorized by this certificate is hereby approved for use under the general license

provisions of 10 CFR 71.12.
8. Expiration date: February 28, 2007.
REFERENCES
MDS Nordion application dated March 9, 2001.

Supplements dated: May 3 and October 18, 2001

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

P

E. William Brach, Director
Spent Fuel Project Office
Office of Nuclear Material Safety

Date 3/5' Vils
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CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

a. CERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES

9291 3 71-9291 USA/9291/B(U)F-85 1 OF 3

2. PREAMBLE

b.

This certificate is Issued to certify that the package (packaging and contents) described in Item § below meets the applicable safety standards set
forth in Title 10, Code of Federal Regulations, Part 71, *Packaging and Transportation of Radioactive Material.” i

This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, including the govemment of any country through or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
Columbiana Hi Tech Front End, LLC PR Eco-Pak Specialty Packaging application dated
200 West Railroad Street - £ RV :N,ovgmbey 30, 2000, as supplemented.
P.O. Box 68 ~ % :g;-«t’f A A ;"(;
Columbiana, OH 44408 « A Tt
‘:-t-.,,, & ¢ &
4. CONDITIONS o N

This certificate is conditiona! upon fulfifling tha iéquirements of 10 CFR Part 71, as applicable, and the ec;ndnions specified below.

§.

(a)

fn P ‘\\. oy FA £y
Packaging SN N {' oo Py
(1) Model No.: Eco-Pak Liqui-Rad (LR) Transport Unit Package e

%‘ £ I_‘i:* :; . e e NN ' .-', . ; ;‘;w .
(2)  Description ~ ; SN gt

The LR Package is designed to transport Type B quantities of fissile uranyl nitrate solutions.
The package uses thermal and impact limiting systems to protect the containment vessel
and prevent the contents from being released. .The primary structural components of the LR
packaging consist of a stainless steel containment vessel, a carbon steel outer vessel and a
carbon steel framing system. The containment vessel is built in accordance with ASME
Pressure Vessel Code (Section VI, Division 1) but does not require an ASME stamp.
Double O-ring seals on the containment vessel’s primary and secondary lids provide & leak
tight seal which is leak testable. A closed-cell phenolic foam surrounds the top and bottom
head area of the containment vessel and ceramic fiber blanket and board insulation are used
in the sidewalls and outer lid for thermal insulation and impact absorption. The maximum
volume of the contents is limited to 230 gallons which maintains a minimum ullage of 33
gallons.

The LR is & cylindrical package set in a rectangular angle frame. The dimensions of the
package are approximately 56°(l) x 56"(w) x 73*(h). The maximum weight of the package is
5692 pounds. The outer vessel is constructed of 10 gauge carbon steel. The containment
vessel is constructed of 1/4 inch stainless steel with 1/4 inch thick flanged and dished heads.
The containment vessel is rated at 50 psig pressure. Closed-cell phenolic or polyurethane |
foam and ceramic fiber insulation are sandwiched between the containment vessel and the
package’s outer shell.

The package is designed to be leak-tight (maximum allowable leakrate of

1x 107 ref-cm%sec). The containment vessel is closed using a double O-ring and is
secured by sixteen 5/8 inch stainless steel studs. The outer lid is closed with four 5/8 inch
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5.(a)(2) Continued

stainless steel bolts and nuts. The package is also equipped with plastic plugs to vent any
gases that may be generated by the insulation during a fire event. All valves and fittings are
provided within sealed enclosures to contain any leakage during valve failure.

(3) Drawings
The packaging is constructed and assembled in accordance with Columbiana Hi Tech
Drawing Nos.: CEE R
o B ol g ’,
LR-SAR, Sheet 1 of 4 ‘Rev. 2, Sheet 2 of 4, Rev. 3, Sheet 3 of 4, Rev. 5 and
Sheet 4 of 4, Rev 6. £y
5.(b) Contents m
(1) Type and form of material i ' .J:.
Low enriched Uranyl Nntrate solutlons with the specnflcatlons shown in Table 1 below. The
uranium concentration must be less than or equal to 125 gU/liter with an enrichment less
than or equal to 5.0 wt% U-235. Non-fissile chemical impurities may be present up to the
chemical impunty specnflcation in Table 1. Addmonally flssule isotopes ars also limited to the
quantities in Table 1 : . o d : :
)
¢ " Table 1 . “:
ITEM ¢ L« .. SPECIFICATION
Solution Density k s 117 g/ég
Chemical Impurities <1500 pg/gu
Nitric Acid Normality 0.1-0.7
Uranium Concentration <125 gui
U-232 <2.0E-03 pg/gu
U-234 <2.0E+03 pg/qu
U-235 <0.05 g/gU (12 pounds maximum quantity of
U-235 per LR)
U-236 <2.5E+04 ug/gu
U-238 remainder of uranium
Pu/Np Alpha Activity <93 Bqg/gu
Gamma Emitters 0.515E-01 Ci
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5.(c) Transport Index for Criticality Control (Criticality Safety Index)

Minimum transport index to be shown on
label for nuclear criticality control: 0.0

6. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) The package must be prepared for shipment and operated in accordance with the Operatmg
Procedures in Chapter 7 of the appllcation. )

“"!‘:‘x g%_“i» }4

+

(b) Each packaging must be acceptance tested and maintained in accordance with the
Acceptance Tests and Maintenance Program in Chapter 8 of the application.

S.

P

K

7. The package authorized by thls certificate is hereby approved for use under the general license
provisions of 10 CFR 71 12 S e T
8.  Expiration date: Oclober at, 2006 h ’ . }‘: -
' P BEFERENCES ~

£SP application dated November 30 2000
Supplements dated: June 28 and August 30 2001 and January 18 Aprll 11 and June 19, 2002.
Columbiana Hi Tech Front End LLC supplements dated August 21, September 4, and November 8, 2002,

‘ ( 59 ﬂ

FOR THE U S NUCLEAR REGU ORY COMMISSION

John D. Monninger, Chief
Licensing Section
Spent Fuel Project Office
Office of Nuclear Material Safety
and Safeguards

Date 12/04/02

529




NRC FORM 618 ' 1.5. NUCLEAR REGULATORY COMMISSION
SocrRTH CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES
1. a CERTIFICATE NUMBER b. REVISIONNUMBER | ¢. DOCKET NUMBER 4. PACKAGE IDENTIFICATION NUMBER | PAGE PAGES|
9292 2 71-9292 USA/9292/AF-85 1 OF 4
2. PREAMBLE

a This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set forth in
Title 10, Coda of Faderal Reguiations, Part 71, “Packaging and Transportation of Radioactive Material.”

b. This certificate does not relieve the consignor from compliance with any requirement of the reguilations of the U.S. Department of Transportation or other
applicable regulatory agencies, including the government of any country through or into which the package will be transportad.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

Westinghouse Electric Company LL
P.O. Box 355
Pittsburgh, PA 15230-0355

On ion Engineering, Inc. application
dated August 23, 1999, as supplemented.

4. CONDITIONS

This certificate is conditional upon fulfjltiry moreqmrem ts of 10 CFR Part 71, as applicable, and ihacondiﬂaxs specified below.

5.
(a) Packaging

(1) Model No.: PATRIO
(2) Description

rradiat

A shipping container fo
en outer containe

inner container and a wooc
containers.

by 31-3/4 inches high by 207-1/2 inches long. The cushioning material between the inner and outer
containers is phenolic impregnated honeycomb and ethafoam. The inner container may be positioned on
series of vibration dampers mounted on the inside bottom of the wooden outer container.

The maximum weight of the package, including contents, is 2,988 pounds.
(3) Drawings
The packaging is constructed and assembled in accordance with ABB CE Nuclear Power, Inc. Drawing Nt

L-9292-01, Sheets 1 and 2, Rev. 2, and
L-9292-02, Rev. 3.
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5.{b) Contents
(1) Type and form of material

The package is designed to hold two unirradiated BWR fuel assemblies, comprised of UO, fuel rods in a 10
x 10 square array. The fuel cross-sectional area is 25 square inches. Each assembly is made up of 96

full- length fuel rods having a maximum active fuel Iength of 150 inches. The fuel pellet diameteris 0.819 +
ddmg There is a 0 0085 cm gap between the

gadolmna—urama fuéi ,,bd Ma
U-235 enriched pellets is 36;

4.0 wesgﬁ ,percent for all edge rods, and
3.5 weight percem ior all come

clude at least eight fuel rods with a

udé at least eight fuel rods with a
ralyions with enriched pellets The eught

not be in an edge or comer rod locatlon Other fuél rods containing gadolinia may be present.

(iii)) Maximum average U-235 enrichment is 4.858 weight percent within any axial zone of the assembly;
Maximum U-235 content is 4.2 weight percent of any gadolinia-urania rod or axial zone of any
gadolinia-urania fuel rod; Maximum number of fuel rods per assembly containing 5.0 weight percent
U-235 enriched pellets is 80; Maximum U-235 enrichment is 4.0 weight percent for all comer rods;
Each assembly must include at least twelve fuel rods with a minimum gadolinia content of 2.4 weight
percent in all axial regions with enriched pellets. The twelve gadolinia rods are arranged with three rods
in each quadrant of the fuel assembly. The three gadolinia rods within each quadrant must be
symmetric about the geometric diagonal of the fuel assembly, and must not be in an edge or comer rod
location. Other fuel rods containing gadolinia may be present.
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5.(b)(2) Maximum quantity of material per package
Two fuel assemblies. The total weight of contents not to exceed 1,320 pounds.
(c) Transport Index for Criticality Control

Minimum transport index to be shown on
label for nuclear criticality control:

6. Each fuel assembly must be unsheath‘e of must be enclosed iri‘afl,unsealed, polyethylene sheath which may
not extend beyond the ends of the, ﬁ.tel assembly. The ends of the shéath.may not be folded or taped in any
manner that would prevent the.fibw of liquids into, or out of, the sheathed.iuql assembly.

7. Polyethylene inserts may beg
must not exceed 18.33 g pol
of 6.99 kg per fuel assem

smﬁned between rods within the fuel assembligs. The quantity of polyethylene
' na pe ;| 'assemb’iy and must not exceed a total

CFR71.12,

10.  Expiration date: January 31, 2005.

532



NRC FORM 618 _ U.S. NUCLEAR REGULATORY COMMISSION
e CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIAL PACKAGES
1. a CERTFICATE NUMBER b. REVISIONNUMBER | ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATONNUMBER | PAGE PAGES
9292 2 71-9292 USA/9292/AF-85 4 OF 4
REFERENCES

ABB C-E Nuclear Power, Inc. application dated August 23, 1999.
Supplements dated: October 19 and December 10, 1999; and January 10, March 28, and April 4 and 12, 2000.
CE Nuclear Power, LLC supplement dated: September 14, 2000.

Westinghouse Electric Company LLC supplement dated: September 18, 2000.

)R THE U.S. NUCLE

Gl illoa— el

. E. William Brach, Director

1 REGULATORY COMMISSION

Date October 10, 2000
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2. PREAMBLE

a. This certificate is issued to certify that the package (packaging and contents) describad in ltem 5 below meets the applicable safety standards set '
forth in Title 10, Code of Federal Regulations, Part 71, “Packaging and Transportation of Radioactive Material.”

b. This certificate does not relieve the consignor from compliance with any requirement of tha regulations of the U.S. Department of Transportation or
other applicable ragulatory agencies, including the govemment of any country through or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYS!S REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
Transnuclear, Inc. ... = Transnuclear, Inc., application dated May 19, 1999, as
Four Skyline Drive . B %4 b isupplemented.
Hawthorne, New York 10532 _ « . -7 RS
 u
. ¢ ;m}_
4. CONDITIONS o : i“‘;ﬂk&

vvvv

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the eondmons specified below,

C -

5 . N i ‘i (.
(a) Packaging FERC I X A T v
(1)  Model No. TN-68 Transport Package -~ =
(2)  Description Ly b

g,

£

~

The TN-68 is predominantly a steel package that is used to transport up to 68 intact BWR
fuel assemblies with or without channels.” The overall dimensions of the package are 271
inches long and 144 inches in diameter witfa the impact limiters installed.

o U AR %
The package generally consists of fohr"oomponents. the fuel basket assembly, a
containment vessel within a forged steel cask body, a radial neutron shield, and impact
limiters. P PR S

VAT ET R ¥ .

The basket assembly locates and supports the fuel assemblies, transfers heat to the cask
body wall and provides neutron absorption to satisfy sub-criticality requirements. The basket
structure consists of an assembly of stainless steel cells, joined by fusion welding of 1.756
inch wide stainless steel plates. Above and below the plates are slotted borated aluminum
(or boron carbide/aluminum) metal matrix composite neutron poison plates which form an
egg-crate structure. This construction forms a honsy-comb like structure of cell liners which
provides compartments for 68 fuel assemblies. The nominal dimensions of each cell is 6.0

inches x 6.0 inches.

A thick-walled (8.0 inch), forged steel cask body for gamma shielding surrounds the
containment vessel, by an independent shell and bottom plate of carbon steel. The gamma
shield completely surrounds the containment vessel inner shell and bottom closure. The
thickness of the bottom of the cask body is 8.25 inches. A 4.5 inch thick steel gamma shield
is also welded to the inside of the containment lid.
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The containment boundary consists of the inner shell and bottom plate, shell fiange, lid outer
plates, lid bolts, penetration cover plate and bolts and the inner metallic O-rings of the lid
seal and the two lid penetrations (vent and drain). The containment vessel length is
approximately 189 inches with a wall thickness of 1.5 inches. The cylindrical cask cavity has
a nominal diameter of €9.5 inches and a length of 178 inches. The containment lid is 5
inches thick and is fastened to the cask body with 48 bolts. Double metallic O-ring seals are
provided for lid closure. To preclude air in-leakage, the cask cavity is pressurized with
helium to above atmospheric pressure.- There are two penetrations through the containment
vessel which are located in the lid. These penetrat:ons are for draining and venting. Double
metallic seals are also used on these two lid penetrations. The OP port provides access to
the interspace lid seals for leak testing purposes. The OP transport cover is not part of the
containment boundary < e 3

&3

ek -

Neutron shleldmg is provnded by a borated polyester resin compound surrounding the
gamma shield. The resin compound is cast into long, slender aluminum containers. The
total thickness of the resin and aluminum is approximately 6 inches. The array of resin-filled
containers is enclosed w:thm a srnooth 0 .75 inch outer steel shell constructed of two half

linders. ST vy o=
4 : : ::t~ ,;’ ‘\ };_ :’ C:),

The package has impact hmlters at each end of the cask body. The impact limiters consist
of balsa wood and redwood blocks, encased in sealed stainless steel shells that maintain the
wood in a dry atmosphere and provide wood confinement when crushed during a free drop.
The impact limiters have internal radial gussets for added strength and confinement. The
impact limiters are attaching to each other using 13 tie rods and to the cask by eight bolts
attaching to brackets welded to the outer shell in enght Iocatlons Ifour bolting locations per
impact limiter). R e NG
. L0 (ﬁ
The approximate d:mensnons and welghts of the package are as follows:

"
P

Overall length (with impact limtters, ln) ¥ 271
Overall length (without impact limiters, in) 187
Impact Limiter Outside diameter, (in) 144
Outside diameter (without impact limiters, in) ‘ 88
Cavity diameter (in) €9.5 .
Cavity length (in) 178
Containment shell thickness (in) 15
Containment vessel length (in) 184
Body wall thickness (in) 75
Containment lid thickness (in) 5
Overall lid thickness (in) 8.5
Bottom thickness (in) 9.75
Resin and aluminum box thickness (in) 6
Outer shell thickness (in) 0.75
Overall basket length (in) i64
Maximum weight of package (pounds) 272,000
Maximum weight of BWR fuel contents (pounds) 47,900
Maximum weight of impact limiters and attachments (pounds) 32,000
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5.(a)(3) Drawings

The package is constructed and assembled in accordance with TN drawings:

972-71-1, Revision 1
972-71-2, Revision 2
972-71-3, Revision 4

972-71-4, Revision 2

972-71-5, Revision 1

972-71-6, Revision 1 N
972-71-7, Revision3 - §% &% [

972-71-8, Revision2 .~ "
972-71-9, Revision2 -
972-71-10, Revision 1
972-71-11, Revision 1
872-71-12, Revislon 0
972-71-13, Revision0
972-71-14, Revision 1

5.(b) Contents

(1)  Type and form of material -
Contents are limited to 68 unconsolidated intact irradiated GE BWR fuel assemblies with
zircalloy cladding. An intact fuel assembly is a spent nuclear fuel assembly without known or
suspected cladding defects greater than pinhole leaks or hairline cracks. Partial fuel
assemblies (i.e. spent fuel assemblies from which fuel rods are missing), shall not be
classified as intact fuel assemblies unless dummy fuel rods are used to displace an amount
of water equal to that displaced by the original rod(s).

‘_}_::%X‘qu

Spent nuclear fuel may be transported with or without éhannels. Any fuel channel thickness
up to 0.120 is acceptable on any of the fuel designs shown below. The maximum initial rod
pressurization is 155 psig. The maximum fuel assembly length Is 176.2 inches and the
maximum fuel assembly width is 5.44 inches.

Permissible fuel assemblies are limited as stated in table 1 (fuel types may be G, D, or S
lattice):

536




| NRC FORM 618
(8-2000/

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

)
'[wcmn

U.S. NUCLEAR REGULATORY COMMISSION]
PAGES

&. CERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE
L 9293 1 71-9293 USA/8293/B(U)F-85 4 OF 9
5.(b)(1) continued

Table 1, Fuel characteristics

GE fue! array rod fue! rod clad pellet | water | water | water
generation . pitch | rods od thick dia. rods rod rod id
: od
2A 2a ™7 0738 | 49 0570 {0036 Jo4ss |o x x
2,28 2 7 0.738 | 49 0563 | 0032 0487 {0 x x
3,3A,38 3 <7 0738 | 43 0.563 - | 0.037 :{ 0477 | O x x
4,4A48 4 8x8 0640 |63~ {0433 ]0.034 {0416 IRE 0493 | 0425 | 0.1880 146 ]|
5 5 8x8 0.640 |62 0483 0032 0410 |2 - 0591 | 0531 ] 01876 150 1]
6.€8 [ 8x8 0.640 | 62 0483 | 0032 0410 {2 10591 {0531 | o.1876 150
7.78 5 8x8 0640 |62 0483 | 0032 |o0410 |2 | osoi|o0s31 {0187 150
8,88 -2w 82 &8 0640 J&2 | 0483 | 0032 |o0411 2 .-|oss1-§os3t | o188 150
8, 8B-4W" 84 exs 0640 |60 |o0#83 |oox2 |04t |4 - 0591 40531 | 01824 150
He. 884w 84 8x8 | 0640 | €0 0483 | 0032 | 0411 {4+ 0483 {0431 | 0.1824 150
‘;9' 8B 9 8x8 0640 |60 ] 0483 {0032 {0411 |1 134 |4126 o182 150 jl
Il 10 8 88 0640- { €0 '} 0483 {0032 o411 {1 .- {498 126 | 0.182¢ 150
1 1 9 0566 |74 ]o0440 | 0028 Jo376 |2 098 ~|os2 |o0.17s7 145 full, 90
: B EOF AN I o & partial
13 1 9x9 0566 |74 {0440 | o028 {0376 ;|2 o.sa‘_} 082 | 0.1757 146 full, 80
o ' RS RIS kg partial
12 12 10x10 | 0510 |92 |o0404 {0026 |0345 |2 Joes [os2 |oies7 150 full, 83
: partia
*2 large water rods I “
e A PSR ¢
2 small water rods .

Notes on table 1:

1
2

3
4
5

. All dimensions in inches. .
. All fuel channels 5.278 inches inside, and from 0.065 to 0.120 inches thick.
. All fuels are evaluated with 86.5% theoretical density and 3.7 wt% U
enrichment.
The fuel pitch is for C and D lattice desi
which is less reactive.
. The fuel designs designated by GE as 6, 6B, 7, and 7B are sometimes referred to as

“P” (pressurized) and “B” (barrier).

-235 average

gns. The S lattice fuels have a smaller pitch,

Provided all of the requirements of this section are met, the bounding fuel characteristics
are: a) maximum initial lattice-average enrichment is 3.7%; b) the mnimum initial bundie
average enrichment is 3.3%; c) the maximum assembly average bumup is 40,000
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5.(b)(1) continued

MWD/MTU; d) the minimum cool time is 10 years; and ) the maximum heat load per
assembly is 0.313 Kw. ..

Fuel assemblies are categorized into three types, Type |, Type Il and Type lll. There are two
basic loading configurations for the package. The first configuration is a mixture of Type |
and Type Il fuel assemblies. The second configuration is Type lll fuel assemblies. The
maximum burnup, minimum initial enrichments and cooling times for each of the three fuel
assembly types is contained i sr;“ th? tables belgw.

- Py EvEDOA A,
In the mixed Type | and Type 1l confi iguration, Type I 'assemblies shall be placed only into the
interior compartments of the fuel basket as shown in ﬁgure 5.3-3 of the application. Type Il
fuel assembhes may be placed in any basket fuel comparlmger}t
In the second conflguration. Type lll fuel assemblies may be p!aced in any basket fuel
compartment. . . - e i
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——
Acceptable cooling time as a function of maximum burnup and minimum initial enrichment and ]

BWR Cooling times (years) ,

' Y 0 YV H

Burnup (GWd/MTU
Initia! Enrichment (bundleave%w) | {6 20 30 32 33 34 35 36 37 38 39 40

1.0 10 ] 10
i 1.1 10 | 10
| 1.2 10|10
. 1.3 10| 10
1.4 10 | 10
1.5 {10]10]10f10 )11 ] 11|11
1.6 - 1010101010 )11 11|11
1.7 10]10)10f10]10 111111 ]12
1.8 10]10f10|10f10 )11 13 1141 l12
1.8 10]10f10l10]i0 11111111 ]12]
|’ 2.0 . 10]10]10)l10010]10] 41 |11]41|42]12
2.1 10]10l10l10]ls0 10| 11411 j11}92]12]12
Il 22 - 110]10]s0{10]10]10]11f11}1112]12 1.‘1
2.3 - l1o]10l10 {010 1018 f 11 | 13F11 )2 12
2.4 10 [ 10| 10| 10}40 | 10 |10 {1343 | 11 | 12 ] 12}
25 10|10 f10]10) 10101045 49 |11 ]12] 2]
2.6 10 | 10]10 [ 10 ) 10 }-10410 | 11 | 11 [ 11 ] 12] 12|
2.7 1010 |10l 10110 10)10] 1011 [ 13|11 ]2}
2.8 10]10]/10|10]10]10{ 10|10} 10] 11
2.9 10l10]/10]10)10|10{10 |10 10] 11
3.0 10l10]10]10l10]l10]10{10]10] 10
3.1 10l10}10)10]10]10|10]10]10] 10
3.2 10l10l10f10]|10|10]10]10|10] 10
3.3 10]10/10}10]|10]|10]l10]10]| 10| 10
3.4 10]10f10}10]|10|10l10}10]|10] 10
3.5 10l10/10f/10]10]l10}10]10]10] 10
3.6 10l10l10|/10]10l10}10]10]10] 10
Il_—_a_z_ 10110110140 1101 9014101108101 10
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1

¢. DOCKET NUMBER

71-9293

d. PACKAGE IDENTIFICATION NUMBER

USA/9293/B(U)F-85

’———_—_—'————'—_—"——_'——_——__———_"
Acceptable cooling time as a function of maximum burnup and minimum Initial enrichment and

Initial Enrichment (bundle ave %w) | 15

BWR Cooling times (years)

Burnup (GWd/MTU
20 30 32 33 34 35 36 37 38 39 40

BYYH

1.0 18 | 21

11 17]20

1.2 17 | 20

1.3 17.{ 20
| 1.4 17 | 20
l 15 16|19 {25 | 26 | 26

1.6 |18]19125126 |26
| 17 16 {19125 | 25 | 26 | 25 | 27

1.8 18|19 124 |25] 26|26 |27 {27

1.9 16 {19 |24 |25 {25128 | 27127
” | 2.0 16|18 {24 |25}25|267| 26 | 27128

2.1 15118123} 2525|2626 |27 |27
| 22 15 11812325 |25 |25 | 25 | 27 ]| 27
| 2.3 15]i8 | 2312425125 26|26 | 271 27
| 2.4 15 | 18 |22 {24 | 24°{'25:| 26 | 26 | 27| 27
| 25 11517 |22 | 24|24 125 | 25 | 26| 26 | 27
| 2.6 15|17 |22 {24 |24 |24 | 25 | 26 | 25 | 27
|| 27 1511712224 {24 {24125} 26 |26 | 28 | 27 | 27
| 2.8 14117 [ 22 | 23'{ 24 [ 24 | 25 | 25 | 26 | 28 | 27 | 27}
| 29 14|17 {22 |23 | 23 | 24 | 24 | 25 | 28 | 28 [ 27 | 27]
| 3.0 1417121123123 |23 |24 | 25 | 25 [ 28 | 27 | 27} .
n 3.1 14|17 |21 1232323 |24 |25]|25 |26 | 27 21“

3.2 13|18l21 232323 |24124]25|25]28 |27
| 3.3 13|18 |21 |23(22123|23124]25125]|28 26“
| 34 13/18121 123122123123 |24|25]|25]258 |26
| 35 13|18 |21 122 | 221 23 | 23 | 24 | 25 [ 25 | 28 | 26|
| 3.6 13|18 |21 1212212223 |24]25]|25]28 |26
1 a7 Lo laslonloilonlonloaloaloslosios]og]
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Acceptable cooling time as a function of maximum burnup and minimum Initial enrichment and

BWR Cooling times (years)

Inttial Enrichment (bundle ave %w)

Bumup (GWd/MTU
16 20 30 32 33 34 35 36 37 38 39 40

1.0 10 | 11
1.1 10 | 11
1.2 10 | 10
1.3 10 10
| 1.4 10 | 10
E 1.5 10]10)15 )16 |16 )17 ] 47
1.6 10)10l14)16 |16 |17 117 ]| 17
| 1.7 10|10 |14 15|16 J 16 |47 47|47
n 1.8 10|10 |14 15115 16 l16 1747138
, 1.9 10]10)14 |15 {15116 1617 [ 17 ] 18
(. 2.0 10/10}14115|15|16|16] 16137 )17 ] 18
2.1 101014 1515|1516 lie 116 117 )18 ] 18
2.2 10}10|13{14]15)15]|16]16]16 17|17} 18
' 2.3 1010 )13 |41 )15]16 )16l 1637 ) 17| 18
l 2.4 10101311415} 15{15 |16 |16 {17 )17 |18
2.5 l1ol10]13 |14 )14 ] 15|15 | 16116 |16 )17 |18
| 2.6 1010013114 |14 ]15]15| 16|16 )16 |17 |17
2.7 1010113114114 15|15] 1516 )16 | 17| 17}
2.8 10 |10)13 113141415 15] 16|16 | 17| 17|
2.9 10103313 | 14114 |15)15] 15116 ]| 16| 17
3.0 1010|112 )13114) 1411415115116 | 16| 17
3.1 1010|1213 |14 )14 |14 ]15]15])15] 16| 16
| 3.2 101011213 |14 14|14 ]|15]|15)15] 16 ) 16
| 3.3 10]10)12 |13} 1314 14|14 )15] 15|16 %
3.4 10 |10|12113}13]13|14]114]|5] 15|16 ] 16
3.5 10|10 (1213|1313 |14 )14 14]15]15] 16
3.6 101011212 |13 )13 |14 |14 |14 ]15] 5] 15
27 10 0t142 19&13 14 %J_A i85 1 158 1_5_‘
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5.(b) continued

(2) Maximum quantity of material per package

The maximum contents weight is 75.600"pounds. The maximum weight of the
irradiated fuel contents is 47,900 pounds.

(3) Decay Heat Limit

Maximum decay heat per package. not to exceed 21.2kW. The maximum heat load
per assembly is 0 313 kWIassembly

Yt "t‘fg

(c) Transport Index for Gnt:cahty Control *’f?
Minimum transport index to be shown Q .
on label for nuclear cntrcahty control: “_.v;fo.og-iﬁk

\ .t <" g

the applrcatron. as supplemented ,;.'_‘_.’.'::3-.. 2 g
,‘ u‘f ,:’ o / ;" ‘ & l i::"
(b) The package shali be prepared for shipment and operated rn accordance with the Operating

Procedures of Chapter 7ot the app!rcatlon. as supplemented '; -

fr..f

? R " S Y X
The package authorized by thrs certrfrcate is hereby approved for use under the general license
provisions of 10 CFR 71.12. .
R I =
Expiration date: February 28, 2006.~ ‘;{ N

% & [t

REFERENCES

Transnuclear, Inc., application dated May 19, 1999,

Supplements dated March 2, October 18, and November 13, 2000 and January 12, 2001.

Date:

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E i Jpack

E. William Brach, Director

Spent Fuel Project Office

Office of Nuclear Material Satety
and Safeguards

March 14, 2001
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a. This certificate Is issued to certify that the package (packaging and contents) described in ltem 5 below meets the applicable safety standards set
forth in Title 10, Code of Federal Regulations, Pant 71, “Packaging and Transportation of Radioactive Material.”

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, including the government of any country through or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

2. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
Global Nuclear Fuel - Americas, LLC Global Nuclear Fuel - Americas, LLC, application dated

P.O.Box780 January 29, 2001.
Wilmington, NC 28402 .

4. CONDITIONS
This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

5.
(a) Packaging

(1) Model No.: NPC
(2) Description

A cubic stainless steel and foam outer packaging with nine cylindrica! containment vessels
for the transport of unirradiated, low-enriched uranium oxide powder. The overall package
dimensions are approximately 45 inches wide, 45 inches deep, and 44 inches high.

The outer packaging consists of a 10-gage stainless steel outer shell with a ceramic fiber
board liner and rigid polyurethane foam filler. The foam filler has a three-by-three array of
vertical cylindrical cutouts that accommodate stainless steel sleeves for placement of the
containment vessels. The outer packaging is equipped with a top cover that is secured to
the outer packaging body by a combination of 16 closure cap screws and four closure strips
secured by 24 bolts.

The containment vessel is a maximum 8.515 inches in inner diameter and approximately 32
inches in overall length. The containment vessel is constructed of 18-gage stainless steel,
surrounded by a cadmium sheet and polyethylene wrap within & 24-gage stainless stee!
jacket. The containment vessel is closed by a 16-gage closure lid, a silicone rubber gasket,
and a band clamp assembly, which is composed of a 0.063-inch thick strap and retainer, a
T-bolt, and a nut.

The gross weight of the package (packaging and contents) is 1,293 kg (2,850 pounds). The
maximum weight of the contents (uranium oxide powder) is 540 kg (1,190 pounds).

543



A ——————————y

NRC FORM 818

U.S. NUCLEAR REGULATORY COMMISSION

TocrA CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES o
8. CERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
e 9294 2 71-9294 USA/9294/AF-85 2 OF 3
5.(a) (3) Drawings

The packaging is fabricated and assembled in accordance with the following Global Nuclear
Fuel - Americas, LLC, Drawing Nos.:

(b) Contents

0019D0001, Rev. 5
0019D0002, Rev. 5
0019D0003, Rev. 3
0019D0004, Rev. 5

0019D0005, Rev. 2 -

001SD0006, Rev. 3
0019D0007, Rev. 5
0019D0008, Rev. 2

(1)  Type and form of material

Uranium oxide powder. Uranium may be enriched to a maximum 5 weight percent in the
U-235 isotope. The maximum moisture content of the uranium oxide powder is 5 weight
percent.

(2) Maximum quantity of material per package

540 kg (1,190 pounds), with a maximum of 60 kg (132.2 pounds) per containment vessel.

(¢) Transport Index for Criticality Control (Criticality Safety Index)

Minimum transport index to be shown
on label for nuclear criticality control:

0.7

6. In addition to the requirements of Subpart G of 10 CFR Part 71:

() The package must be prepared for shipment and operated in accordance with the Operating
Procedures in Chapter 7 of the application.

(b) Each packaging rhust bs acceptance tested and maintained in accordance with the
Acceptance Tests and Maintenance Program in Chapter 8 of the application.

7. The package authorized by this certificate is hereby approved for use under the general license
provisions of 10 CFR 71.12.

8. Expiration date: February 28, 2006.
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REFERENCES

Global Nuclear Fuel - Americas, LLC, application dated January 29, 2001.

Supplements dated: August 1, 23 and 27, 2001; and March 4, 2002.

Nate

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

arppe oy

m.(

M. Wayne H s Acting for
E. William Brach, Director
Spent Fuel Project Office
Office of Nuclear Material Safety

and Safeguards

March 8, 2002
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2. PREAMBLE

3. This certificate is issued to certify that the package (packaging and contents) described in item 5 below meets ths applicable safety standards set
forth in Title 10, Code of Federal Regulations, Part 71, “Packaging and Transportation of Radioactive Material.®

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Deparimsnt of Transportation or
other applicable regulatory agencies, including the govermnment of any country through or into which the package will be fransported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (Nams and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
AEA Technology/QSA Inc. ) . AEA Technology/QSA Inc. application dated August
40 North Avenue o - 16, 2000, as supplemented.

Burlington, MA 01803

4. CONDITIONS
This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and ths conditions specified below.

5.
(@) Packaging

(1) Model No. 880 Series Packages
(2) Description

The Model No. 880 series packages are designed for use as a radiography exposure
device and a transport package for Type B quantities of radioactive material in special
form. The Model No. 880 has three versions called the 880 Deita, 880 Sigma and the
880 Elite. The 880 Delta has a maximum capacity of 150 Curies of Iridium-192, the
880 Sigma has a maximum capacity of 130 Curies of Iridium-192, and the 880 Elite
has a maximum capacity of 50 Curies of Iridium-192. The Delta and Sigma versions
are identical and the Elite has a lighter weight depleted uranium shield. An optional
jacket can be placed on the packages when they are used as an industrial
radiography exposure device or a transport package.

All versions of the package, without the jacket, are cylindrical in shape with a
diameter of 5 inches and a length of 13 5/16 inches. With the jacket, the shape of the
packages is an extruded triangle 9 inches high, 7 1/2 inches wide, and 13 5/16 inches
long. The weight of the Delta and Sigma versions is 45 pounds (49 pounds with the
jacket) and the elite version is 36 pounds (40 pounds with the jacket).

The major components of the packages consist of a welded stainless steel cylindrical
body, a depleted uranium shield, a stainless steel rear plate with a locking assembly,
a stainless steel front plate with a shielded port, and an optional jacket.

The welded cylindrical body consists of a five inch diameter, 0.06 inch wall tube shell
with 0.12 inch end-plates. A U-bracket is welded to each end-plate and is located on
‘the inside cavity of the shell tube. The depleted uranium shield is centrally located
within the welded body between the end-plate and is fastened to each U-bracket by a
0.37 inch diameter titanium shield pin. A U-shaped copper spacer fills the gap

546




T

U.S. NUCLEAR REGULATORY COMMISSION

NRC FORM 618
b CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES
8. CERTIFICATE NUMBER b. REVISION NUMBER ¢ DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER
9296 2 71-9296 USA/9296/B(U)-85

PAGE

2

OF

PAGES

3

H

(b)

between the shield and the U-bracket. An S-shaped titanium source tube is casted
into the center of the shield to provide a cavity for the source wire assembly to travel

through during use.

The front and rear plates are attached to the welded body with four tamperproof
screws through rivnuts assembled into end-plates. The rear plate assembly consists

of a source locking mechanism fastened to the rear plate. The front plate assembly
consists of a shielded port mechanism contained within the front plate.

An optional polyurethane jacket covers the package cylinder and provides a handle

and a stable base. The jacket handle contains a wire molded in for additiona!

reinforcement.

(1) Drawings

The packaging is constructed in accordance with the AEA Technology/QSA, Inc.,
drawings R88000, Rev. D, Sheets 1-5.

Contents

(1) Type and form of material

Iridium-192 as a sealed source which meets the requireménts of special form

radioactive material.

(2) Maximum quantity of material per package

150 Curies (output) for the Model No. 880 Delta.

130 Curies (output) for the Model No. 880 Sigma.

50 Curies (output) for the Model No. 880 Elite.

Output curies are determined in accordance with American National Standard N432-

1980, “Radiological Safety for the Design and Construction of Apparatus for Gamma

Radiography.”

The source shall be secured in the shielded position of the packaging by the source assembly lock,

lock cap and safety plug assembly. The safety plug assembly, lock cap and source assembly must
be fabricated of materials capable of resisting a 1475°F fire environment for one-half hour and

maintaining their positioning function. The locking ball of the source assembly must engage the

locking device. The flexible cable of the source assembly and safety plug assembly must be of

sufficient length and diameter to provide positive positioning of the source in the shielded position.

The name plate must be fabricated of materials capable of resisting the fire test of 10 CFR Part 71

and maintaining its legibility.
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10.

In addition to the requirements of Subpart G of 10 CFR Part 71:

() The package must meet the Acceptance Test and Maintenance Program of Chapter 8.0 of
the application, as supplemented; and

(b)  The package shall be prepared for shipment in accordance with the Operating Procedures in
Chapter 7.0 of the application, as supplemented.

The package authorized by this certificate is hereby approved for use under the general license

provisions of 10 CFR 71.12.
Expiration date: March 31, 2006.

REFERENCES
AEA Technology/QSA Inc., application dated August 18, 2000.

Supplements dated: December 6, 2000, January 10, 2001 and August 9, 2002.

FORTHE U.S. NUCEEAR REGULA.'I-'ORY COMMISSION

E. William Brach, Director

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

Date:

M. Wbpe |

September 20, 2002
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2. PREAMBLE

8. This certificate Is Issued to certify that the package (packaging and contents) described in item & below meets the applicable safety standards set
forth in Title 10, Code of Federal Regulations, Part 71, *Packaging and Transportation of Radicactive Material.”

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, inciuding the govemnment of any country through or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

8. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
P e
MDS Nordion p,.a RMD§_=:N9rgiqn application dated
447 March Road ,, % June 28,-2000 as supplemented.

% e
Kanata, Ontario, Canada K2K5:1X8

4. CONDITIONS

\%)\
& o

e
This certificate Is conditional upon ﬁl‘fi_l,ﬁng mﬂ::;‘qtvjtemms ot 10 CFR Part 71, as upplica,blq,’.iﬁd@%he g‘r‘t‘d&ions specified below.

5.

(1)
)

"%54'
. Fe
(a) Packaging

P,
i
o \.’:‘ _—“'

Model No:i;;}-'-423 )

G :
stee

o i 5 . ! g
A double-wé[lé!_}a. wekgfd_ﬂ_v ainless stee! overpack for shipping sealéd sources within the
Gammacell 220 (GC220) gamma )wgﬂiﬁ;@j;;\The packaging consists of concentric box-like
stainless steel‘”éh,elpl‘g separated begf F l;\gﬁlus 6f.rigid polyuréthane foam. The overall
overpack wall thf&krjess is eight inches on'the sides, Mel@jnches on the front and rear, and
four inches on the Baé;'e". The overpack lid is constructeg' p\fa sheet of 1/2-inch thick stainless
steel on top, a sheet of 1/4-inch thick cold-rolied steel on the bottom, and 4-inches of
polyurethane foam in between. Fhe pa:;kagejs closed by bolting the lid to the body with 40
one-inch diameter bolts. A B

Description ©  cgie, | T E e Il?‘{/é
Wil :»;»;:Y-f" Y
SEERii Rt o S

The GC220 irradiator is positioned inside the cavity formed by the inner stainless steel shell,
along with an inner steel frame and a rigid polyurethane foam bonnet and lower crush pad.
Shielding is provided by the GC220 irradiator, which is a welded steel lead-filled device. The
GC220 is a lead-filled shielding head mounted on a steel stand. The GC220 shielding head
consists of inner and outer steel shells with lead in between. The nominal lead thickness is
10 inches. The GC220 has an irregular shape, however, the base is 60-inches long by 40-
inches wide. In its shipping configuration, the GC220 is 58-inches high. The GC220
shielding plug is welded from 304 stainless steel and lead filled. The GC220 drawer is
welded from 304 stainless steel and is lead filled.
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L

a CERTIFICATE NUMBER

9299

b. REVISION NUMBER

0

¢ DOCKET NUMBER

71-9299

d PACKAGE IDENTIFICATION NUMBER

USA/9299/B(U)-85

5(a) (2) (continued)

)

The maximum package weight (including contents) is 21,000 Ibs (9,530 kgs). The
approximate package component dimensions and weights are as follows:

Overpack Lid

1,046/ 474

6750x5500x475

£
Inner Frame = . §-

t4,038 14707 |1, 60.50x48.00x54.13

Bonnet (™" 846 /384 "'ﬂ%[’z.gp x 41.50 x 38.75
Gc220° 8,575/3,890 60.00°k 40.00 x 58.00
0verpaci} Bb‘dy\ 8,750/3969 | _8850% ss 00 x 80.37

.....

354160 /'f‘/

Drawmgs

(b) Contents

M

)

Type and form of material }
"‘4 ‘ o

Sheet 2 Revision Cl-
Sheet 3, Revls:on B-{7. £
Sheet 4, Revnsion A %

J"“"‘

e,
ey

Cobalt-80 as sealed sources thét meet the requirements of special form radioactive

material.

Cobait-60 as sealed sources described in Condition No. 8 below.

Maximum quantity of material per package

26,000 curies, a maximum of 48 sources per package, and a maximum of 5,000 curies per

source.
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MDS Nordion application dafed June
Supplements dated: May 11 and/:!une 28, 2001

Date

Sealed sources limited to MDS Nordion sealed source capsules manufactured before February 18,
1973: C-166, C-167, and C-185. In addition, these sources must meet the ‘ollowing:

(a) Sources must conform to the specifications identified in the application in Figure 4.2 for the
C-166 source, Figure 4.3 for the C-167 source, and Figure 4.4 for the C-185 source;

(b) Sources must be shown to not be leaking within six months prior to shipment; and

(c) Sources must not have been damaged during their service life.
In addition to the requirements ‘c{f’Subpa? Gof 10 CFR Part,71
S
(a) The package must“be prepared for shipment and operated'!n accordanoe with the Operating
Procedures in Etapter 7 of the application.

(b) Each packaging musfbe  acceptance tested and malntamed in aocordance with the
Acceptanoe"r ests and Malnte nce Program in apter B of the application.
\\s ’,‘3» R ,——h LN /
The package authonzed by this eemﬁcate |s}ereby approved for use under the general hcense
provisions of 10 CFR 71.42, &3¢ ¢ £ & yia -/

e

;;3 P 4 .'
Cﬁz‘ (‘:ﬁ; ";,, i t,_.‘,h
28, 2000. @7\, . &5

)@ 4

el R ;;»:s’

FOR THE . S NUCLEAR REGULATORY COMMISSION

Gl S

E. William Brach, Director

Spent Fue! Project Office

Office of Nuclear Material Safety
and Safeguards

August 23, 2001
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2. PREAMBLE

a. This certificate is issued to certify that the package (packaging and contents) described in ltem 5 below meets the applicable safety standards set
forth in Title 10, Code of Federal Regulations, Pant 71, “Packaging and Transportation of Radioactive Material.”

b. This certificate does not relieve the consignor from compliance with any reduirement of the regulations of the U.S. Department of Transportation or
other applicable reguwiatory agencies, including the government of any country through or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYS!S REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
BNFL, Inc. BNFL, Inc., application dated June 19, 2001, as
10269 US 31 North supplemented.

Charlevoix, Ml 49720-9436

4. CONDITIONS

This certificate is conditional upon fullilting ths requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

5.

(a) Packaging

(1)
(2)

Model No.: BRP RVP SAR-5339
Description

A reactor pressure vessel and intemal components contained within a cylindrical steel outer
packaging which is filled with low density concrete and welded closed. The reactor vessel is
an open, cylindrical, 5-1/4-inch thick carbon steel vessel with a hemispherical bottom head.
The inner diameter of the reactor vessel is approximately 8 feet, 10-7/8 inches, and the
length of the reactor vessel is approximately 24 feet.  The reactor vessel contains internal
components, including the top guide plate, grid bar end pieces, steam baffle, emergency
cooling sparger, seal housing, thermal shield, thermal shield retainer, seal weights, core
support plate, inlet diffuser and inlet baffle. The internal components are constructed of
stainless steel, and the internal surfaces of the reactor vesse! are clad with stainless steel.
The reactor vessel is partially surrounded with 3-inch thick stainless steel mirror insulation.

The outer packaging is composed of a 3-inch thick cylindrical shell welded to a 4-inch thick
bottom plate, and is constructed of ASME SA-516, Grade 70, carbon steel. Supplemental
steel shielding approximately 4 inches thick is welded to the inside of the cylindrical shell at
the core region. The 4-inch thick top plats is attached to the reactor vessel flange by 14
studs and nuts, and is welded to the packaging outer shell. The reactor vessel cavity and
the region between the reactor vessel and the outer packaging are filled with low density
concrete. There are no lifting or tie-down davices that are a structural part of the package.
The overall dimensions of the package are approximately 25 fest in length and 13 fest in
diameter. The package weighs approximately 565,000 pounds.
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5. (a) (3) Drawings
The package is constructed and assembled in accordance with BNFL, Inc., Figure 2-
1, Sheets 1 through 4, Rev. 0; Sheet 5, Rev. 1; and Sheets 6 and 7, Rev. 0; included
in the application dated June 19, 2001, as supplemented December 18, 2001.
(b) Contents
(1) Type and form of material
Irradiated steel reactor pressure vessel, mirror insulation, and internal components.
(2) Maximum quantity of material per package
Greater than a Type A quantity of radioactive material contained in an irradiated
reactor vessel, mirror insulation, and internal components and associated surface
contamination. Fissile material may be present provided the fissile material meets
the exemption standards in 10 CFR 71.53.
6. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) The package must be prepared for shipment and transported in accordance with Chapter 7
of the application, as supplemented.

(b) The package must be acceptance tested in accordance with Chapter 8 of the application, as
supplemented.

7. Transport of the package may only be initiated if (1) the ambient temperature at the Big Rock Point
plant is greater than 0°F, and (2) the minimum predicted temperature along the transport route for
the anticipated transport period is greater than O°F.

8. The package authorized by this certificate must be transported on a motor vehicle and on a railroad
car assigned for the sole use of the shipper.

S. The package authorized by this certificate is hereby approved for use under the general license
provisions of 10 CFR 71.12.

10.  Expiration date: March 31, 2007.
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REFERENCES

BNFL, Inc., application dated June 19, 2001.
Supplements dated: August 21 and December 19, 2001.
FOR THE U.S. NUCLEAR REGULATORY COMMISSICN

G Mfrn
E. William Brach, Director
Spent Fuel Project Office
Office of Nuclear Materia! Safety
and Safeguards

Date April 8, 2002
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2. PREAMBLE

a. This certificate is issued to certify that the package {packaging and contents) described in Itemn § below meets the applicable safety standards set
forth in Title 10, Code of Federal Regulations, Part 71, “Packaging and Transportation of Radicactive Material.”

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, including the government of any country through or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

8. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

Transnuclear Inc. Transnuclear Inc., application dated May 2, 2001.
Four Skyline Drive
Hawthorne, New York 10532

4. CONDITIONS
This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

5.
a. Packaging:

(1) Model No.: NUHOMS®-MP197
(2) Description:

The NUHOMS®-MP197 package consists of an outer cask, into which a NUHOMS®-61BT
transportable dry shielded canister (DSC) is placed. During shipment, energy-absorbing impact
limiters are utilized for additional package protection. Additionally, a personnel barrier is mounted
to the transportation frame to prevent access to the cask body.

Cask

The NUHOMS®-MP197 transport cask is fabricated primarily of stainless steel. Non-stainless
steel members include the cask lead shielding between the containment boundary inner shell and
the structural shell, the o-ring seals, the neutron shield, and carbon steel closure bolts. The body
of the cask consists of a 1.25 inch thick, 68 inch inside diameter, stainless steel inner
(containment) shell and a 2.5 inch thick, 82 inch outside diameter stainless steel structural shell,
without impact limiters, which sandwich the 3.25 inch thick cast lead shielding. The overall
external dimensions of the cask are 208 inches long and 91.5 inches in outer diameter. The
weight of cask body is 148,840 pounds, including about 10,000 pounds of neutron shield and
60,000 pounds of cast lead.
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The containment system of the NUHOMS®-MP197 transportation cask consists of the inner shell,
a 6.50 inch thick bottom plate, 2.5 inch thick RAM access closure with a diameter of approximately
24 inches, a top closure flange, a 4.5 inch thick top closure lid with closure bolts, drain port
closures and bolts, and double o-ring seals for each penetration. The containment vessel
prevents leakage of radioactive material from the cask cavity. The cask cavity is pressurized to
above atmospheric pressure with an inert gas (helium). Helium assists in the heat removal.
Shielding is provided by about 4 inches of stainless steel, 3.25 inches of lead, and about 4.5
inches of neutron shielding. Four removable trunnions are provided for handling and lifting of the
cask.

Dry Shielded Canister (DSC)

The purpose of the DSC, which is placed within the transport cask, is to permit the transfer of
spent fuel assemblies, into or out of a storage module, a dry transfer facility, or a pool as a unit.
The DSC also provides additional axial biological shielding during handling and transport. The
DSC consists of a stainless steel shell and a basket assembly. The shell has an outside diameter
of about 67 inches and an external length of about 200 inches. The DSC basket assembly
provides criticality control and contains a storage position for each fuel assembly. No credit is
given to the DSC as a containment boundary. The basket is designed to accommodate 61 intact
BWR fuel assemblies with or without fuel channels. The basket structure consists of a welded
assembly of stainless steel tubes (fuel compartments) separated by poison plates and surrounded
by larger stainless steel boxes and support rails.

The poison plates are constructed from borated aluminum, and provide a heat conduction path
from the fuel assemblies to the canister wall, as well as the necessary criticality control.

Impact Limiters

The impact limiter shells are fabricated from stainless steel. Within that shell is a laminate of
balsa wood and redwood. Each impact limiter is attached to the cask top (front) and bottom (rear)
by 12 bolts. The impact limiters are provided with seven fusible plugs that are designed to melt
during a fire accident, thereby relieving excessive internal pressura. Each impact limiter has two
hoist rings for handling. The hoist rings are threaded into the impact limiter shell. During
transportation, the impact limiter hoist rings are removed. An aluminum thermal shield is added to
the bottom impact limiter to reduce the impact limiter wood temperature. The weight of the impact
limiters, the thermal shield, and attachment bolts, is approximately 28,000 Ibs.
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(3) Drawings

The package shall be constructed and assembled in accordance with the following Transnuclear

Inc., drawing numbers:

1093-71-1, Revision 0,
NUHOMS®-MP197 Packaging
Transport Configuration

1093-71-2, Revision 1,
NUHOMS®-MP197 Packaging
General Arrangement

1093-71-3, Revision 1,
NUHOMS®-MP197 Packaging
Parts List

1093-71-4, Revision 1,
NUHOMS®-MP197 Packaging
Cask Body Assembly

1093-71-5, Revision 0,
NUHOMS®-MP197 Packaging
Cask Body Details

1093-71-6, Revision 0,
NUHOMS®-MP197 Packaging
Cask Body Details

1093-71-7, Revision 0,
NUHOMS®-MP197 Packaging
Lid Assembly & Details

1093-71-8, Revision 0,
NUHOMS®-MP197 Packaging
Impact Limiter Assembly

1093-71-9, Revision 0,
NUHOMS®-MP197 Packaging
Impact Limiter Details

1093-71-10, Revision 0,
NUHOMS®-61BT Transportable
Canister for BWR Fuel Basket
Assembly

1093-71-11, Revision 1,
NUHOMS®-61BT Transportable
Canister for BWR Fuel Basket Details

1093-71-12, Revision 0,
NUHOMS®-61BT Transportable
Canister for BWR Fuel Basket Details

1093-71-13, Revision 1,
NUHOMS®-61BT Transportable
Canister for BWR Fuel General
Assembly

1093-71-14, Revision 1,
NUHOMS®-61BT Transportable
Canister for BWR Fuel General
Assembly

1093-71-15, Revision 2,
NUHOMS®-61BT Transportable
Canister for BWR Fuel Shell Assembly

1093-71-16, Revision 0,
NUHOMS®-61BT Transportable
Canister for BWR Fuel Shell Assembly

1093-71-17, Revision 2,
NUHOMS®-61BT Transportable
Canister for BWR Fuel Canister Details

1093-71-18, Revision 1,
NUHOMS®-61BT Transportable
Canister for BWR Fuel Canister Details

1093-71-20, Revision 0,
NUHOMS®-MP197 Packaging
Regulatory Plate

1093-71-21, Revision 0,
NUHOMS®-MP197 Packaging
on Transport Skids
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5.b Contents of Packaging

(1) Type and Form of Material:

(@)

Intact irradiated BWR fuel assemblies, with or without fuel channels, with uranium oxide pellets

and zircaloy cladding. Channel thickness is limited to 0.065 to 0.120 inches. Prior to
irradiation, the fuel assemblies must meet the dimensions and specifications of Table 1.
Assemblies containing fuel rods with no known or suspected cladding defects greater than
hairline cracks or pinhole leaks are authorized when contained in the NUHOMS®-61BT DSC.

(b)

The maximum burn-up and minimum cooling times for the individual assemblies shall meet the

requirements of Table 2. In addition, the fuel shall have been decayed for a time sufficient to
meet the thermal criteria of 5.b(1)(c). The maximum total allowable cask heat load is 15.86

kW.

(c) The maximum assembly decay heat of an individual assembly is 260 watts.

(d)

BWR fuel assembly poison material shall meet the design requirements of Table 3.

TABLE 1!
77 8x8 8x8 8x8 8x8 9x9 10x10
Assembly Type | 4910 | 631 e22 | eoa | s0n1 742 | 9op0
g::::?;rg;p itial See See See Ses See See See
o7 235 Table 3 Table 3 Table 3 Table 3 Table3 | Table3 | Table 3
(Wt% 2U)
Rod Pitch (in) 0.738 0.640 0.640 0.640 0.640 0.566 0.510
Number of Fuel
66-full 78-full
Rods per 49 63 62 60 60 . .
Assembly 8-partial | 14-partial
Fuel Rod OD (in) 0.563 0.493 0.483 0.483 0.483 0.440 0.404
Minimum Cladding
Thickness (in) 0.032 0.034 0.032 0.032 0.032 0.028 0.026
Pellet Diameter 0.487 0.416 0.410 0.410 0.411 0.376 0.345
Maximum Active 146-full 150-full
Fuel Length (in) 144 146 150 150 150 90-partial | 93-partial

Footnote to Table 1

1) Maximum Co-59 content in the Top End Fitting region is 4.5 gm per assembly
Maximum Co-59 content in the Plenum region is 0.9 gm per assembly
Maximum Co-59 content in the In-Core region (including the whole fuel channel) is 4.5 gm/assm
Maximum Co-59 content in the Bottom region is 4.1 gm per assembly
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TABLE 2

Intact BWR Fuel Assembly Characteristics

Physical Parameters:

Fuel Design 7x7, 8x8, 9x9, or 10x10 BWR fuel assemblies
manufactured by General Electric or equivalent
reload fuel

Cladding Material Zircaloy
Fuel Damage Cladding damage in excess of pinhole leaks or
hairline cracks is not authorized to be stored as
“Intact BWR fuel”
Channels Fuel may be stored with or without fuel channels

Maximum assembly weight

705lbs

Radiological Parameters:

Group 1:
Maximum Burnup: 27,000 MWd/MTU
Minimum Cooling Time: 6-Years
Maximum Initial Enrichment: See Table 3
Minimum Initial Bundle Average Enrichment: 2.0 wt. % U-235
Maximum Initial Uranium Content: 198 kg/assembly
Maximum Decay Heat: 260 W/assembly
Group 2:
Maximum Burnup: 35,000 MWd/MTU
Minimum Cooling Time: 12-Years
Maximum Initial Enrichment: See Table 3
Minimum Initial Bundle Average Enrichment: 2.65 wt. % U-235
Maximum Initial Uranium Content: 198 kg/assembly
Maximum Decay Heat: 260 W/assembly
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Intact BWR Fuel Assembly Characteristics
Radiological Parameters:
Group 3:
Maximum Burnup: 37,200 MWd/MTU
Minimum Cooling Time: 12-Years
Maximum Initial Enrichment: See Table 3
Minimum Initial Bundle Average Enrichment: 3.38 wt. % U-235
Maximum Initial Uranium Content: 198 kg/assembly
Maximum Decay Heat: 260 W/assembly
Group 4:
Maximum Burnup: 40,000 MWA/MTU
Minimum Cooling Time: 15-Years
Maximum Initial Enrichment: See Table 3
Minimum Initial Bundle Average Enrichment: 3.4 wt. % U-235
Maximum Initial Uranium Content: 198 kg/assembly
Maximum Decay Heat: 260 W/assembly
TABLE 3

Minimum Boron-10 Areal Density as a Function of Maximum Fuel Assembly Lattice Average Enrichment

560

" NUHOMS® | Maximum Fuel | Minimum Boron-10 | Minimum Boron-10 real Density Used in
-61BT  |Assembly Lattice] Areal Density Areal Density for  [the Criticality Evaluation
DSC Basket Average for Boral® Borated Aluminum, | {75% Credit for Boral®]
Type  |Enrichment(wt.%) (g/cm?) Metamic®, and (g/cm?)
U-235) Boralyn®
(g/cm?)
Intact Fuel Assemblies
A 3.7 0.025 0.021 0.019
B 4.1 0.038 0.032 0.029
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(2) Maximum quantity of material per package:

(&) The quantity of material authorized for transport is 61 intact standard BWR fuel assemblies with
or without fuel channels. Where a DSC is to be loaded with fewer fuel assemblies than the
DSC capacity, dummy fuel assemblies with the same nominal weight as a standard fuel
assembly shall be installed in the unoccupied spaces.

(b) For material described in 5.b(1) the approximate maximum payload is 21,500 Ibs.
5.c. Transport Index for Criticality Control
Minimum transport index to be shown on the label for nuclear criticality control: 0"

6.  Fuel assemblies with missing fuel rods shall not be shipped unless the missing fuel rods are
replaced by dummy rods that displace an equal or greater amount of water.

7.  For operating controls and procedures, in addition to the requirements of Subpart G of
10 CFR Part 71:

a. Each package shall be both prepared for shipment and operated in accordance with the

Operating Procedures in Chapter 7 of the application, as supplemented. In addition this will
include:

(1) verification of the basket type A, B, or C, by inspection of the last digit of the serial number
on the grapple ring at the bottom of the DSC,

(2} verification that the fuel assemblies to be placed in the DSC meet the maximum burnup,
maximum initial enrichment, minimum cooling time, and maximum decay heat limits for fuel
assemblies as specified in Tables 2 and 3. The enrichment limit must correspond to the
basket type determined in 7.a.(1) above.

b. All fabrication acceptance tests and maintenance shall be performed in accordance with
Acceptance Tests and Maintenance Program in Chapter 8 of the application, as supplemented.
In addition this will include replacement of the cask lid bolts after 85, or fewer, round trip

shipments to ensure that the allowable fatigue damage factor will not be exceeded during normal
conditions of transport.

8.  This package is approved for exclusive use by ralil, truck, or marine transport.

9.  The package authorized by this certificate is hereby approved for use under the general license
provisions of 10 CFR 71.12.

10. Expiration Date: July 31 _ 2007
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REFERENCES

Transnuclear Inc., Safety Analysis Report for the NUHOMS®-MP197 Transport Packaging, dated May 2,
2001.

Transnuclear Inc., letters dated November 20, 2001, January 29, 2002, January 31, 2002, March 1, 2002,
March 20, 2002, April 29, 2002, and May 16, 2002.

. FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Director
Spent Fuel Project Office

Cffice of Nuclear Material Safety
and Safeguards
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2. PREAMBLE

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set
forth in Title 10, Code of Federal Regulations, Part 71, “Packaging and Transpontation of Radioactive Material.”

b. This certificate does not relieve the consignor from compliance with any requirement of the regutations of the U.S. Department of Transportation or
other applicable regulatory agencies, including the government of any country through or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

2. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
U.S. Department of Energy U. S. Department of Energy
Washington, DC 20545 application dated February 26, 1991,

4. CONDITIONS

as supplemented

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

&.

(a) Packaging

(1)
(2)

Model No: BUSS R-1
Description

The packaging is a cylindrical, forged stainless steel cask. The cask body is & one-piece
forging, 54.25 inches OD by 49 inches high. The cask cavity is 20.25 inches in diameter by
23 inches high. A solid, stainless steel basket, 19.95 inches in diameter by 22.83 inches
high, sits in the cask cavity. The basket has either four, six, twelve, or sixteen 2.875-inch
diameter holes that serve as receptacles for the source capsules. Eleven 4-inch high,
circumferential fins surround the cask body exterior. A covered vent port and a covered
drain port are located on the side of the cask body. The cask lid is a one-piece forging,
28.78 inches in diameter by 12.84 inches thick. Twelve 1.5-inch diameter bolts fasten the
cask lid to the cask body through a 3.8-inch thick flange. The cask lid and port covers each
have concentric, double O-rings. The inner O-ring is metallic and retains the helium coolant
which fills the cask cavity. The outer O-ring is elastomeric and provides an annular test
volume for leak testing the metallic O-ring. The cask has an impact limiter on each end.
The impact limiter is polyurethane foam in a stainless steel shroud.

The overall dimensions of the packaging with impact limiters are 84.7 inches in diameter by
107 inches high. The maximum total weight of the contents is 400 pounds. The maximum
weight of the package, including contents, is 30,000 pounds. The shipping skid and
personnel barrier, which are not part of the package, weigh an additional 3,700 pounds.
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5.(a) Packaging (continued)
(3) Drawings
The packaging is constructad in accordance with the following drawings:
Drawing No. Title
S54773, Sht. 1, Rev. B Cask with Impact Limiters
$48981, Sht. 1, Rev. H Cask Assembly
T73684, Sht. 1, Rev. N, Body, Cask, 304 (BUSS)
and Sht. 2, Rev. M
R44382, Sht. 1, Rev. B Alternate Detail N for Upper Port
of Unit 1, Heat No. 82V65-1-1
T73693, Sht. 1, Rev. M Cask Lid (BUSS) 304 SST
S66574, Sht. 1, Rev. B Bolt, Tension, 12 Point External
Wrenching , Flanged
T99946, Sht. 1, Rev. E Seal, Helicoflex, Cask Lid (BUSS)
T73685, Sht. 1, Rev. E Plug, Drain (BUSS)
T99945, Sht. 1, Rev. D Seal, Helicoflex,
Drain Plug (BUSS)
R44676, Sht. 1, Rev. A Bore Plug Assembly, Cask Body
R43728, Sht. 1, Rev. A Bore Plug, Cask Body
$48929, Shts. 1 and 2, Rev. G, Impact Limiter BUSS
Sht. 3, Rev. E
R44381, Sht. 1, Rev. B, impact Limiter BUSS,
and Sht. 2, Rev. A Non Conformancs
S50032, Sht. 1, Rev. D Cradle, BUSS Cask
852606, Shts. 1 and 2, Rev. C Pallet
$52608, Sht. 1, Rev. C Block, Mounting
§50052, Sht. 1, Rev. F Basket, Cask Body, 4 Hole (BUSS)
S50053, Sht. 1, Rev. E Basket, Cask Body, 6 Hole (BUSS)
S50054, Sht. 1, Rev. D Basket, Cask Body, 12 Hole (BUSS)
S50055, Sht. 1, Rev. E Basket, Cask Body, 16 Hole (BUSS)
5.(b) Contents
(1) Type and form material.

Melt-cast cesium chloride (CsCl) or pressed-filled strontium fluoride (SrF,) capsules mesting
the requirements of special form radioactive material. The capsules are as described in

supplement dated February 28, 1992.

564



NRC FORM €18 U.S. NUCLEAR REGULATORY COMMISSION—I

L CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES
; a. CERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
L 9511 3 71-9511 USA/9511/B(U) 3 OF 3

5.(b) Contents (continued)

(2) Maximum quantity of material per package.

Basket Capsule Maximum Capsule Maximum Cask Maximum Cask
Type Type Thermal Power Thermal Power Activity
(Watts) (Watts) (million Ci)
16-Hole CsCl 250 4000 0.85
12-Hole CsCl 333 4000 0.85
6-Hole SrF, 650 3900 0.65
4-Hole SrF, 850 3400 0.56

6. For shipments of CsCl capsules, the shipment period must be completed within thirty (30) days
following the placement of the cask lid on the cask body.

7. The lifting lugs must not be used as tie-downs, and the lifting lug holes must be plugged or covered
during transit.

8. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) The package shall be operated and prepared for shipment in accordance with Chapter 7 of
the application, as supplemented.

(b) Each package shall be acceptance tested and maintained in accordance with Chapter 8 of
the application, as supplemented.

o. The package authorized by this certificate must be transported on a conveyance assigned for the
exclusive use of this package.

10. The package authorized by this certificate is hereby approved for use under the general license
provisions of 10 CFR §71.12.

11.  Expiration date: July 31, 2007. |
REFERENCES

U. S. Department of Energy application dated February 26, 1991.

Supplements dated February 28, 1992; May 6, 1894; August 26, 1994; July 29, 1997; and June 7, 2002. |

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

m.wm/ow.

E. William Brach, Director

Spent Fuel Project Office

Office of Nuclear Material
Safety and Safeguards

Date: _07/26/02
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2. PREAMBLE

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meaets the applicable safety standards set
forth in Title 10, Code of Federal Regutations, Parnt 71, “Packaging and Transportation of Radicactive Material.”

b. This centificate doas not ralieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, including tha govemment of any country through or into which tha package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATICN

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
U.S. Department of Energy S3G Core Basket Disposal Container
Division of Naval Reactors - Safety Analysis Report for Packaging
Washington, D.C. 20585 dated June 1980, as supplemented

4. CONDITIONS

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the éandiﬁons specified below.

5.

a) Packaging

0]
(2)

Model No.: S3G Core Basket Disposal Contaihéi'}:Aés_embly
Description. |

The package consists of either one maduated 83(5 S1C or S7G core basket packaged in an
inner, lead-filled container (S5W Core Basket Removal Container (CBRC)) which is placed
inside an outer container (S3G Core Basket Disposal Container (CBDC)). The package
weighs approxnmately 172,000 pounds

The S3G CBDC is a 4-inch thick steel cylinder, 89 inchés iri outside diameter, 131 inches
long, with an 8-inch thick top end plate and a 5-inch thick bottom end plate. Both end plates
are welded to the cylinder with full penetratipn welds.

The S5W CBRC, which will be disposed of along with the outer S3G CBDC and inner core
basket, is basically a cylindrical shaped container comprised of lead shielding sandwiched
between two 304 stainless steel shells. The 1-inch thick inner shell is 60 inches O.D. and
107.5 inches long. The outer shell is made up of two geometries, a 72.5-inch O.D., 0.5-inch
thick cylindrical shell that measures 66 inches long and joins a truncated conical shell which
has a 64-inch O.D. at the small end. The two shells are joined by a full thickness penetration
weld and a weld backup strap on the inside shell surface. Full penetration welds are also
made on both ends of the shells to the top canning and shield ring.

The S5W CBRC will contain either an S3G, S1C or S7G core basket. The irradiated S3G
core basket is an Inconel 600 cylindrical shell. Three, 3-inch thick 304 stainless steel plates
are positioned in the core basket prior to removal to provide overhead radiation shielding.
The lower plate is 46.2 inches in diameter. The upper plates have the same diameter but
contain six extensions that fit inside recessed cutouts within the core basket. The total core
basket weight is approximately 9,650 pounds.
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5.(a)2)

(3)

Description (continued)

The S1C core basket is a 304 stainless steel cylindrical shell positioned inside a 304
stainless steel thermal shield. The overhead shielding consists of a set of 2-inch thick 304
stainless steel plates attached to the S1C core basket to provide radiation shielding during
handling. The core basket weight is approximately 8,523 pounds.

The S7G core basket is an Inconel 600 cylindrical shell. A 304 stainless steel laminated
plate (8-inches thick) with lifting attachments is attached to the top of the S7G core basket to
provide radiation shielding during handling. The core basket weight is approximately 8,873
pounds. o S

The package may alternatively consist of S8G irradiated components positioned within an
irradiated components discharge rack (ICDR) which is placed in an S3G CBDC. The ICDR
is a steel rack approximately 128 inches high and 80 inches in diameter, and is designed to
fit inside the S3G CBDC. The ICDR consists of a center cylinder assembly surrounded by
23 storage tubes, a top plate and a cylinder support base. The center cylinder is HY-80
steel, has a 36-inch outer diameter and a 4.5-inch wall thickness, and is 117 inches high.
There are 8 storage tubes positioned inside the center cylinder. The total weight of the
irradiated components, the ICDR, and the S3G CBDC is approximately 125,000 pounds.

Drawings

The packaging is constructed in accordance with Bettis Drawing No. 1527E40 for the S3G
Core Basket Assembly and KAPL Drawing No. 152D7009 for the S1C Core Basket
Assembly and KAPL Drawing No. 232B4874 for the S7G Core Basket Assembly and KAPL
Drawing No. 878E644 for the S8G Irradiated Components.

(b) Contents

(1)

Type and form of material

(i) An irradiated core basket either the S3G, S1C or S7G and SSW CBRC. The
shipment may include surface contamination in the form of activated corrosion
products and for the S3G core basket approximately 8 gallons of residual water.

(ii) S8G irradiated components within an ICDR. The shipment may include surface
contamination in the form of activated corrosion products.
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NRC FORM 618

U.S. NUCLEAR REGULATORY COMMISSION

g CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

1. 8. CERTIFICATE NUMBER b. REVISION NUMBER

¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
e 9786 5 71-9786 USA/9786/B(U) 3 OF 5
(2) Quantity of material per package
(i) item 5(b)(1)(i) above:
One irradiated core basket and S5W CBRC as described in 5(b)(1). Surface
contamination not to exceed 20.6 curies for the S3G core basket, 7.45 curies for the
S1C core basket or 1.2 curies for the S7G core baskst. The activation leve! of the
irradiated S3G core basket is not to exceed 131,000 curies; the irradiated S1C core
basket not to exceed 20,000 curies; and the activation level of the irradiated S7G
core basket is not to exceed 140,000 curies.
(ii) Item 5(b)(1)(ii) above:
Irradiated components, including 141 instrument 'lines. 18 lower control drive
mechanism assemblies, 4 filled sleeves, and 1 instrumentation statk. Surface
contamination not to exceed 65.5 curies. Actlvatlon Ievel of the irradiated
components not to exceed 2,440 curies. :
6. Shipment of an madsated S3G core basket must be made no earlier than 75 days after reactor
shutdown.
7. Shipment of an irradiated S1C core basket must be made no earlier than 60 days after reactor
shutdown.
8. Shipment of an irradiated S7G oore basket must be made no earlier than 180 days after reactor
shutdown. : _
9. Shipment of S8G irradiated components must be madeﬂ no earlier than 100 days after reactor
shutdown.

10.  In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) Each packaging must meet the following Acceptance Tests and Maintenance Program:

S3G Cors Basket

Section 8.0 of application dated June 1980

S1C Core Basket

Section 8.0 of application dated August 1983

S7G Cors Basket

Section 8.0 of application dated May 1987

S8G Irradiated Components

Section 8.0 of application dated September 1991
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JINRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION

e CERTIFICATE OF COMPLIANCE
FOR RAD!OACTIVE MATERIAL PACKAGES
8. CERTIFICATE NUMBER b. REVISION NUMBER ©. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
Q786 5 71-9786 USA/8786/B(U) 4 OF 5

(b) The package shall be prepared for shipment and operated in accordance with the following
operating procedures:

S3G Core Basket

Section 7.0 of application dated June 1980

$1C Core Basket

Section 7.0 of application dated August 1983
S7G Core Basket

Section 7.0 of application dated May 1987

SE8G Irradiated Components

Section 7.0 of applicatfon dated September 1991

11.  Expiration date: August 31, 2006. : |
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CERTIFICATE OF COMPLIANCE

U.S. NUCLEAR REGULATORY COMMISSION

B
et

FOR RADIOACTIVE MATERIAL PACKAGES

8. CERTIFICATE NUMBER

9786 5

b. REVISION NUMBER ¢. DOCKET NUMBER

71-9786 -

Q. PACKAGE IDENTIFICATION NUMBER

USA/9786/B(U)

PAGE

OF

PAGES

REFERENCES

S3G Core Basket Disposal Container Safety Analysis Report for Packaging,
WAPD-REQ(C)-122, dated June 1980, as revised (Revision 2, dated May 5, 1986).

Safety Analysis Report for Packaging an S1C Core Basket-Thermal Shield Assembly in the S3G Core
Basket Disposal Container, S1C CB-TS, dated August 1983.

S7G Core Basket in the S3G Core Basket Disposal Container Safety Analysis Report for Packaging, dated

May 1987.

S8G Irradiated Components in the S3G Core Basket Disposal Container Safety Analysis Report for

Packaging, Revision 2, dated September 1991.

DOE memorandums G#7627 dated November 16, 1983; G#C86-3736 dated May 24, 1986;
G#C86-3750 dated July 15, 1986; G#87-5663 dated July 7, 1987; G#91-10937 dated

July 31, 1991; G#C91-11007 dated September 18, 1991; G#96-03335 dated

February 16, 1996; and G#01-03414 dated January 31, 2001.

Date:

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brad?)Dlrecto

Spent Fuel Project Office
Cffice of Nuclear Material
Safety and Safeguards

March 29, 2001
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:;_ng FORM 618 CERTIFICATE OF COMPLIANCE U.S. NUCLEAR REGULATORY COMMISSION

10CFR 71 FOR RADIOACTIVE MATERIALS PACKAGES

1.a. CERTIFICATE NUMBER b. REVISION NUMBER | c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | ¢. TOTAL NUMBER PAGES
9787 4 USA/9787/B(U)F 1 3

2. PREAMBLE

a. This centificate is issued to centify that the packaging and contents described in Item $ below, mects the applicable safety standards set forth in Title 10,
Code of Federal Regulations, Past 71, "Packaging and Transportation of Radioactive Material "

b. This certificate does not selicve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or other
applicable regulatory sgencies, including the government of any country through or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

2. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION:
| U.S. Department of Energy A1W-3 Power Unit Shipping Container
Division of Naval Reactors Safety Analysis Report for Packaging
Washington, DC 20585 dated August 1980, as supplemented.
¢. DOCKET NUMBER 71-9787
4. CONDITIONS

This centificate is conditional upon fulfilling the requirements of 10 CER Part 71, as applicable, and the conditions specified below.
s, :

()  Packaging |
(1)  Model No.: A1W-3 Power Unit Shipping Container (PUSC)
(2) Description L

The package is a right circular cylindrical steel weldment. A module support device, a
puncture protection cover, and an energy absorber are attached to the top end of the
package. The module support device is secured to the power unit adapter flange with
two 3-inch diameter shipping studs and is bolted to the uppér clamp and cradie

assembly with forty 2.25-inch diameter assembly studs. Module support cylinders (with

locking nuts) and control rod holddown devices prevent fuel module or control rod
motion. The top puncture protection cover, with 4-inch thick steel side walis and a
S-inch thick steel top plate, fits down over the eggcrate assembly and attaches to the
bottom plate of the model support device with forty 2-inch diameter bolts. The top

energy absorber, with an 80-inch outer diameter, a 54-inch inner diameter, and a height

of 25 inches is welded to the top puncture protection cover.

At the bottom end of fhe A1W-3 PUSC, & 4-inch thick steel puncture protection plate,

with a diameter of 50.5 inches, is attached to the bottom of the power unit thermal shield
by eight sets of U-bolts. A bottom energy absorber, with an 89.25-inch outer diameter,

& 52.5-inch inner diameter, and a height of 36 inches covers the bottom puncture
protection plate and is attached to the thermal shield of the power unit with twelve

0.875-inch diameter bolts. The support barrel, which is part of the power unit assembly,

and a stainless steel plug/band assembly, which extends around the outside of the
support barrel, provide puncture protection for the sides of the power unit.
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b5 NRCFORMS1EA CONDITIONS (cantinued) U.S. NUCLEAR REGULATORY COMMISSION ;
P Page 2 - Certificate No. 9787 - Revision No. 4 - Docket No. 71-9787 E
' ®

5. (a)(2) Description (continued) 5

For shipment, the loaded A1W-3 PUSC is secured horizontally in a shipping pedestal.
The shipping pedestal consists of a base on which two support beams are mounted
horizontalty with rubber shock mounts. The base is bolted to the deck of a 300-ton
railcar and to four stop blocks which are welded to the railcar deck. The A1W-3 PUSC |
is secured to the shipping pedestal using the upper clamp and cradle assembly and the ;
center and lower yoke/saddle assemblies. The yokes span across the upper side of the |
A1W-3 PUSC and are attached to the support beams while the saddles suspend from

the yokes and support the weight of the loaded A1W-3 PUSC. A 0.25-inch thick railcar
cover is used to enclose the entire A1W-3 PUSC for shipment.

The loaded A1W-3 PUSC (excluding the shipping pedestal) is 349 inches long, has a é

maxlrnurn drameter of 134 inches, and weighs approxnmately 297,000 pounds. V¥
(3) Drawings “‘ ;m :
€ M

The package is constructed in accordance with the drawrngs figures, and sketches 4
mcluded inthe applrcatron documents (see References, below) '

(b) Contents -

T 747 14T TAT TATIAT AT TAT TAT TAY TAT 14T 10T TAT TAT TATTATTATIATTATIAT 14T TAT AT

(c)

Mmrmum transport rndex to be shown

the label for nuclear cntlcalrty control

8.  Control rods and control rod holddown d o iic
application.

o R
4"

7. in addition to the requrrements of 3ubpart G of 10 CFR Part 71

(@) The package must be prepared for shipment and operated in accordance with the Operating
Procedures in Chapter 7 of the application.

(b)  The packaging must meet the Acceptance Tests and Maintenance Program in Chapter 8 of the
application.

8. Expiration date: January 31, 2005 I}
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NRC FORM €18A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-86)

Page 3 - Certificate No. 8787 - Revision No. 4 - Docket No. 71-9787

EFERENCES

A1W-3 Power Unit Shipping Container Safety Analysis Report for Packaging, and WAPD-REO(c)-118, dated
August 1980.

Supplements: ATW-3 Power Unit Shipping Container Modified Top Energy Absorber Revised Safety Analysis
Report for Packaging, Attachment 1 to WAPD-REO(c)-118, dated February 1985, Naval Reactors
Memorandum G#94-03572 dated November 4, 1994, and November 10, 1999,

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

., % E. William Bréch, Director %,
2o Spent Fuel Project Office * .=,
S . Office of Nuclear Material Safety “

T, and Safeguards S




NRC FORM 618
phyivd CERTIFICATE OF COMPLIANCE U.S. NUCLEAR REGULATORY COMMISSION

10CFRT1 FOR RADIOACTIVE MATERIALS PACKAGES
1. a. CERTIFICATE NUMBER b. REVISION NUMBER | c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | ¢. TOTAL NUMBER PAGES

9788 12 USA/9788/B(U)-85 1 3 |

" 2. PREAMBLE

a. This certificate is issued to certify that the packaging and contents described in Item 5 below, meets the applicable safety standards set forth in Title 10,
e Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material.”

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or other
applicable regulatory agencies, including the government of any country through or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION
a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION:

. U.S. Department of Energy Deactivated S5W Reactor Compartment Safety
) Division of Naval Reactors Analysis Report for packaging dated July 1981,
: Washington, DC 20585 as supplemented.

c. DOCKET NUMBER 7 1-9788

4. CONDITIONS .
This certificate is conditional upon fulfilling the requirements of 10 CFR Pant 71, as apphcable, and the conditions specified below.

5.

AT TATTATIATTATIATIATIATIATIATTAT IATTATTAT

1857,

(a) Packaging
= (1) Model Nos.: S5W and S6G Reactor Compartment
T (2) Description

g The package consrsts of a deactlvated and defueled S5W or S6G Reactor |
Compartment which has been separated from.the remainder of the submarine hull and
prepared for shlpment by seal:ng alt opemngs and attachlng handling fixtures. For

each package model, the raactor compartment |tself is between two containment
bulkheads whnch ars added to lhe package before shlppmg The ship’s huli and the

bulkheads are either mstaHed at the ends of the ‘package or recessed The strength of
all package boundary closures i is at least equrvalent to the strength of the bulkheads.
The deactivated reactor plant remains in place within the reactor compartment during
shipment. The plant is defueled and drained except: for small inaccessible pockets of
liquid, primarily water. -Potentially radioactively contaminated components and piping
from other locations in the ship may be placed within the package and secured.

The S5W Reactor Compartment packagse is between 35 and 45 fest long and
approximately cylindrical with a maximum diameter of approximately 33 fest. The
containment bulkheads are made of HS steel. The bulkheads may be installed at the
ends of the package or may be recessed. The forward containment bulkhead may
include existing ship structure which has been sealed to form a watertight bulkhead.
The hull is constructed of HY-80 steel. The maximum weight of the S5W package is
2,160,000 pounds for the 598 and 585 classes and is 2,262,400 pounds for all other
classes.

The S6G Reactor Compartment package is approximately 43 feet long and
approximately cylindrical with a maximum diameter of approximately 33 fest. The
containment bulkheads are made of HS steel. Ths bulkheads may installed at the
ends of the package or may be recessed. The hull is constructed of HY-80 steel. The
maximum weight of the package is 3,360,000 pounds.
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ggg FORM 618A CONDITIONS (conrinued) U.S. NUCLEAR REGULATORY COMMISSION

Page 2 - Certificate No. 9788 - Revision No. 12 - Docket No. 71-9788
5.(a) (3) Drawings

The package is constructed in accordance with the drawings, figures, and sketches
included in the application, as supplemented (see References, below).

R S S T SN Y T WA ANRA xEms _SgmA AR

{b) Contents

Activated structural components associated with the S5W and S6G reactor vessel complex,
plant piping, ion exchanger resin, purification filter media which may be solidified (S6G only),
residual liquid and other miscellaneous components and materials contaminated with
radioactive corrosion products (crud).

lon exchanger resins with up to 3.1 curies of Co-60 may be shipped in the S5W package.
lon exchanger resins and/or purification filter media with up to a combined tota! of 4.5 curies
of Co-60 may be shipped in the S6G package.

6. Residual liquids contained within plant systems must be removed prior to transport to the
maximum extent practical, in accordance with established procedures, methods, and
controls, as described in submittal dated April 5, 1996, or in the Safety Analysis Report for
the individual submarine class reactor compartment packages. Not more than 660 gallons of
residual liquids remain in an S6W package, and not more than 1,200 gallons of residual
liquids remain in an S6G package.

’ 7. For packages with recessed containment bulkheads, the aft containment bulkheads and

l stiffeners, horizontal divider plate, and any structure between the pressure hull and the outer
| non-pressure hull must be recessed at least 7 inches from the aft end of the S5W package.

' The forward containment bulkhead and stiffeners, existing tank stiffeners, deck structure,

| and horizontal girders must be recessed at least 15 inches from the forward end of the S5W
I package. For S6G package with recessed containment bulkheads, both the aft and forward
i containment bulkheads, stiffeners and horizontal girders must be recessed at least 15 inches
: from the end of the package.

l
l

8. The Lowest Service Temperature (LST) must be determined for each package.
The package shall not be shipped unless its LST is less than or equal to the
normal daily minimum temperature expected during the shipment of the package as
determined on the basis of weather forecasts.

9. lon exchanger resin with up to 3.1 curies (1.1x10"' becquerels) of Co-60 may be shipped in
the S5W package. Shipment of the SSW packages shall not occur before 180 days after
final reactor shutdown. lon exchanger resin and purification media with up to a combined
total of 4.5 curies (1.6x10"" becquerels) of Co-60 may be shipped in the S6G package
provided ion exchanger resin does not exceed 3.5 curies {1.3x10"' becquerels) of Co-60 and
purification media does not exceed 3.3 curies (1.2x10"" becquerels) of Co-60. Shipment of
the S6G packages shall not occur before 365 days after final reactor shutdown.

10.  Additional shielding may be provided on the exterior of the package by steel
plates securely welded to the package surface so as to remain in place under
the hypothetical accident conditions in 10 CFR Part 71.
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NRC FORM 618A CONDITIONS (continved) U.S. NUCLEAR REGULATCRY COMMISSION

(3-96)

Page 3 - Certificate No. 9788 - Ravision No. 12 - Docket No. 71-9788
11. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) Each package must be prepared for shipment and operated in accordance with the
procedures described in Chapter 7.0, "Operating Procedures”, of the application.

(b) Each package must be tested and maintained in accordance with the procedures
described in Chapter 8.0, "Acceptance Tests and Maintenance Program”, of the
application.

12. Expiration date: September 30, 2003.

REFERENCES

Deactivated S5W Reactor Compartment Safety Analysrs Report for Packaglng,
WAPD-REOQ(C)-250, dated July 1981.

Supplements: Naval Reactors Memorandum Z#C90-1441 Sdated March 29, 1990,
supplement dated July 6, 1990;
Naval Reactors Memorandum Z#C90-14456 dated August 30, 1990;
Naval Reactors Memorandum Z#C92-14438dated August 3, 1992;
Naval Reactors Memdrandum 2#093-00069 dated October 14, 1993;
Naval Reactors Memorandum 2#095-0011 3dated March 16, 1995;
Naval Reactors Memorandum 2#96-14430dated April 5, 1996;
Naval Reactors Memorandum 2#96-14434 dated April. 10, 1996;
Naval Reactors Memorandum Z#C95 00191 dated December 14, 1995;
Naval Reactors Memorandum Z#96-1 4457dated June. 20, 1996;
Naval Reactors Memorandum Z2#C96-14520 dated November 22, 1998;
Naval Reactors Memorandum Z#C96-1 4549 dated December 19, 1996;
Naval Reactors Memorandum Z#C97-1 4698 dated October 31, 1997; and
Naval Reactors Memorandum 2#098 00021 dated February 27, 1998.

FOR THE U.S. NU LEAR REGULATORY COMMISSION

Loss K. L

Cass R. Chappell, ief

Package Certification Section

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

Date: 09/25/98
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
R CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES
a. CERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
9791 6 71-9791 USA/9791/B(U)-85 1_OF 3
2. PREAMBLE

a. This certificate is issued to certify that the package (packaging and contents) described in ltem 5 below meets the applicable safety standards set
forth in Title 10, Code of Federa! Regulations, Part 71, “Packaging and Transportation of Radioactive Material.”

b. This cerlificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, including the govemment of any country through or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DES!GN OR APPLICATION

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
U.S. Department of Energy PWR-2 Lower Core Barrel Safety Analysis Report
Division of Naval Reactors for Packaging dated January 1982,

Washington, DC 20585 as supplemented
4. CONDITIONS

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

S.

‘a) Packaging

(1)
(2)

Model No.:  PWR-2 Lower Core Barre! Shipping and Disposal Container
Description |

The PWR-2 Lower Core Barrel Shipping and Disposal Container péckage consists of an
inner burial container and a reusable outer container. The inner container is loaded with
a D1G prototype pressure vessel assembly. The package weighs approximately 400,000
pounds. :

The outer container is a 4-inch thick steel cylinder, 127 inches in outside diameter, 212
inches long, with two 6-inch thick end plates. The bottom end plate is welded to the
cylinder with a full penetration weld and the top end plate is bolted with 107, 2-inch
diameter fasteners.

The package is equipped with two 2.5-inch thick by 10-inch long circumferential impact
limiter rings on the side, two concentric impact limiter rings on the ends, and aluminum
honeycomb crush blocks in the top and bottom spaces between the inner and outer
containers.

The container is supported horizontally on the railroad car by eight gussets attached to

two horizontal plates. Each plate is bolted to the top flange of an I-beam. The bottom
fiange of the I-beam is bolted to a 300-ton railroad car.

577



NRC FORM 618
{8-2000)
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U.S. NUCLEAR REGULATORY COMMISSION

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

a. CERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE

9791 6 71-9791 USA/9791/B(U)-85 2 OF

PAGES

5. (a) Packaging (continued)

(3)

The inner disposal container (liner) is of the following design:

The D1G prototype pressure vessel assembly has an inner burial container that consists
of two cylinders constructed of HY-80 steel connected by a transition ring that is welded
to the two cylinders. The maximum outer diameter of the cylinder is approximately 118
inches at the upper flange. The overall length of the inner container is 184.5 inches. The
container wall is 3.12 inches in the upper cylinder and 4 inches in the bottom cylinder.
The bottom plate varies in thickness from 6 to 2.4 inches and is attached to the container
by 12, 4.5-inch thick gussets. The cover plate is approximately 10 inch thick and is
attached to the container by a 3.25-inch thick closure weld. The container is axially
positioned within the outer container by aluminum honeycomb energy absorbers.

Drawings

The packaging is constructed in accordance with Westinghouse Drawing Nos. 1575E12,
1574E96, 6236E43, Sheets 1 through 3, Rev. A, and 6236E44, General Electric Drawing
Nos. 977E709 and 977E467, and KAPL, Inc. Drawing Nos. 108E6847and 108E6846.

(b) Contents

(1)

()

Type and form of material

An irradiated D1G prototype pressure vessel assembly, including pressure vessel, core
barrel, thermal shields, and two surveillance train assemblies. In addition, the contents
may include surface contamination in the form of activated corrosion products and 119
gallons of residual water.

Quantity of material in package
One irradiated D1G prototype pressure vessel assembly. Surface contamination not to

exceed 4.61 curies. Displaced material from cutting operations not to exceed 10.6 curies.
The irradiated components not to exceed 60,000 curies.

6. The package will be operated in accordance with the procedures described in Chapter 7 of the
application and in accordance with Naval Reactors letter G#C97-03596 dated August 28, 1997,
or G#C98-10723 dated February 13, 1998. The package will be tested and maintained in
accordance with the procedures in Chapter 8 of the application and in accordance with Naval
Reactors letter G#C97-03596 dated August 28, 1997, or G#C98-10723 dated February 13,

1998.

7. Expiration date: July 31, 2007.
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NRC FORM €18
18-2000)

U.S. NUCLEAR REGULATORY COMMISSION

R CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES
a. CERTIFICATE NUMBER b. REVISIONNUMBER | c. DOCKET NUMBER 6. PACKAGE IDENTIFICATIONNUMBER | PAGE PAGES
9791 6 71-9791 USA/9791/B(U)-85 3 OF 3
REFERENCES

PWR-2 Lower Core Barrel Safety Analysis Report for Packaging, WAPD-LP(CES)CS-670 dated

January 1982.

Supplements: Naval Reactors letters G#7241 dated December 2, 1982, G#84-452 dated
March 28, 1984, G#C92-03331 dated January 29, 1992, G#92-03546 dated June 5, 1992,

G#92-03589 dated July 2, 1992, G#97-053513 dated June 11, 1997, G#C97-03596 dated August 28,

1897, G#C98-107283 dated February 13, 1998, G#98-10801 dated May 5, 1998, and

Gi#02-0688 dated January 16, 2002,

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

P Lo

E. William Brach, Director

Spent Fuel Project Office

Office of Nuclear Material Safety
~ and Safeguards

ate: | Mﬁquloo’l_———
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
locrn CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES
a. CERTIFICATE NUMBER b. REVISONNUMBER | c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER | PAGE PAGES
|| 9792 6 71-9792 USA/9792/B(U) 1 OF 3
2. PREAMBLE

a. This certificate is issued to certify that the package (packaging and contents) described in item 5 below meets tha applicable salsty standards set
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material.”

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, including the govemment of any country through or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
U.S. Department of Energy Department of Energy application dated April 22, 1991,

Division of Naval Reactors R as supplemented.
Washington, DC 20585 ‘ LA

4. CONDITIONS

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the
conditions specified below.

\a) Packaging

(1) Model No.: Model 1 D1G Core Basket-Thermal Shield Shipping and Storage
Container

(2) Description

The Model 1 D1G Core Basket-Thermal Shield (CB-TS) Shipping and Storage

Container is a right circular cylinder approximately 115 inches in diameter and either 209

inches long (D1G design including impact limiter assembly) or 216 inches long (D2W design |
including impact limiter assembly). Access for loading is provided by a removable closure

head. The container, conststmg of the cylindrical side walls and the bottom end, has a three
layer construction with a steel inner vessel approximately eight inches thick covered with
approximately nine inches of reinforced concrete which is encased by a 3/8-inch thick outer
shell. The CB-TS is secured in place inside the container with an 8-inch thick steel preload

ring which is boited to the inner vessel with 72 high strength bolts. |

Closure of the containment vessel is provided by the 6-inch thick steel closure head which is
fastened to the inner vessel with 72 high strength bolts. A steel closure ring is welded over
the bolts and provides containment. A carbon steel inner impact limiter is welded to the top
end of the closure ring. A wood outer impact limiter is bolted to the top plate of the container
outer shell.

The shipping container is transported with its axis horizontal and is supported by a shipping
skid. The loaded container weighs up to 185 tons.
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b. REVISION NUMBER

6
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71-9792

d. PACKAGE IDENTIFICATION NUMBER

USA/9792/B(U)

PAGE

OF

PAGES

3 |

5. (a) (3) Drawings

Packagings for which fabrication was begun before March, 1991 are constructed in

accordance with the Genera! Electric Company Drawings contained in Appendix
2.10.4 of the application, and packagings for which fabrication was begun after
March, 1991 are constructed in accordance with the KAPL Drawings for the redesign

configuration in Appendix 2.10.4 of the application.

(b) Contents

One irradiated D1G core basket-thermal shield assembly, and not more than one core’s

worth of irradiated D1G support assemblies, D1G lower control rod drive mechanisms, and
D1G upper support assemblies; surface contamination in the form of activated corrosion
products; and not more than 3.5 galions of residual water.

6. (a) Preloading of the preload plate and the closure head and sealing the container must be done

with a temperature at or above +40 °F.

(b) Shipment of containers S/N 0000001 through 0000007 shall be made only when the average
daily temperature is expected to be above +40 °F. Shipment of containers S/N 000008

through 000019 and S/N N00020 through N00031 shall be made only when the average

daily temperature is expected to be above +10 °F, subject to the following exception:

shipment of any container with the closure Head identified as 04241-171D6617 P5, SER
NO0031 (Forging S/N BG-7140) shall be made only when the average daily temperature is
expected to be above +30 °F. .

(c)  The D1G CB-TS Ship

reactor.

7. The package shall be prepared for\ shipment and operated in accordance with the Operating
Procedures in Chapter 7.0 of the application, and each packaging shall be tested and maintained in

ment shall be made no earlier than 150 days after shutdown of the

accordance with the Acceptance Tests and Maintenance Program in Chapter 8.0 of the application.

581




NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION l
oan CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES .
8. CERTIFICATE NUMBER - b. REVISION NUMBER . DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMB'E& PAGE PAGES
|. 9792~ 8 71-9792 . USA/9792/B(U) 3 OF 3

8.  Expiration Date: September 30, 2007. y ‘ |
REFERENCE
Department of Energy, Division of Naval Reactors, application dated April 22, 1991.

Supplements dated: Naval Reactors Letters G#92-03668, dated August 27, 1992; G#C95-10762, dated
April 10, 1995; G#C96-03576, dated November 1, 1996; and G#C02-0751, dated April 5, 2002. |

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Director

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

ate: September 20, 2002
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‘ A a. CERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES

9793 10 71-9793 USA/8793/B(U)F 1 OF 8

2. PREAMBLE

&. This certificate is issued to certify that the package (packaging and contents) described in Item § below meets the applicable safety standards set
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Materia!.”

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, including the goverment of any country through or into which the package will be transported. .

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

2. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
U. S. Department of Energy i ... “Core Independent M-140 Safety Analysis Report for
Division of Naval Reactors .. .=+ Packaging” transmitted February 27, 1991, as
Washington, D.C. 20585 | : supplemented

4. CONDITIONS

This certificate Is conditiona! upon fuffitling the requirements of 10 CFR Part 71, as applicable, and meeondmons specified below.

5.

a) Packaging

(1)
()

Model No.: M-140
Descriptioh

The M-140is a stainless steel cask for transporting “spent fdel. The cask is a right
circular cylinder and is transported in the upright position. - The package’s

approximate dimensions and weights are as follows: . -~

Cavity diameter ~ 70inches
Cavity height . _ e 146 inches
Body outer diameter - fe 98 inches
Body steel wall thickness 14 inches
Package overall outer diameter 126 inches
Package overall height 194 inches
Packaging weight, including

standard intemals 315,000 pounds
Maximum package weight,

including contents 375,000 pounds

The cask body is made from 304 stainless steel forgings. The cask walls are 14-
inches thick and the bottom plate is 12-inches thick. The cask body fiange provides a
seating surface for the closure head and its protective dome. The flange contains 36
wedge assemblies located radially around the inside diameter. Retention of the
closure head is achieved by engaging the wedges in a tapered groove in the
circumferential edge of the closure head. The cask body has 180 external cooling
fins welded to the exterior wall. A support ring is welded to the external cooling fins

583




NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
focrRTt CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES
a. CERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES !
It 9793 _ 10 71-9793 USA/9793/B(U)F 2 OF 8]
5.(a)(2) Description (continued)

at a point above the center of gravity. The support ring seats on, and is bolted to, the
rail car mounting ring during transport. The cask bottom is equipped with an energy
absorber which is composed of five concentric stainless steel rings varying in
thickness and height.

The closure head is made from forged 304 stainless steel and is approximately 13-
inches thick and 81.7 inches in diameter. The closure head is equipped with an
access poit, which is approximately 24 inches in diameter, and is offset from the
center of the closure head. The access port plug is a stepped design with a
maximum diameter of approximately 31 inches and is attached to the closure head
by 24 bolts. The closure head and access poit are sealed with double ethylene
propylene O-ring seals. Seal test ports are provided for the closure head and access
port seals. A stainless steel protective dome is positioned over the closure head and
is secured to the cask body flange by 12, 1.38-inch diameter, 38.5-inch long studs
installed in a vertical direction and 6, 2. 5-lnch diameter, 9-|nch Iong shear bolts
installed in the radial dlrection A S

The containment system is composed of the cask body, the closure head, and the
closure head access port plug. There are seven penetratlons in the standard
containment system: a closure head, a drain port, a vent port, and an access port in
the closure head, a thermocouple penetration, a water inlet penetration, and a water
outlet penetration in the cask body.. Each penetratlon is sealed with a plugand a
double ethylenae propylené O-ring seal and is equnpped with a leak test port. For the
full-core D1G-2, two additional penetratlons were added to the closure head: a
removable fuel assembly (RFA) access port and another vent penetration.

Ny
The spent fuel modules are positioned in an mtemals assembly. The intemals
assembly is composed of stacked intemal spacer plates which have openings for the
snent fuel madulas. Tha intarnals aseamhbiv hae a tnn nlata ar tnn nlata eithaceamhhy
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1

5.(b) Contents

M

)

Type and form of material

Spent fuel, limited to the following types, including associated activated corrosion
products:

(i) S3G-3 spent fuel.

() S8Gspentfuel. _. r & uii. .
(i) D1G Core 2 spent fuel. |
(V) D2W spent fuel.

() A1G spentfuel.. o

(vi) SBW spent fuel. O
Maximum quantity of rﬁétérial ber package KV “

Total package we'ight, ihdudidg spent fu_'el. and ,intema‘!s aséembly. not to exceed
375,000 pounds;and oo o e g

PR
Y

()  Forcontents described ‘i‘n‘fsl(b)'(“l)(i'); |
S3G-3 spexnt.h:iel modules, not to exceed 62,360 Btu/hr decay heat per
package. ; S e

(i)  For contents described in 5&))(1)(“):

S8G spent fuel, not to exceed 51,609 Btu/hr decay heat per package
(prototype spent fuel modules), or 45,713 Btu/hr decay heat per package
(shipboard modules).

(i)  For contents described in 5(b){1)(iii):
D1G-2 spent fuel with thermal limits as determined either by calculation of the
wet hold time using Curve B from Figure 3-5 of the Safety Analysis Report for

Packaging (SARP) or by use of a shielding hold time from 8(b) below,
whichever hold time is greater.
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5.(b)(2) Maximum quantity of material per package (continued) .

(iv)

(v)

(vi)

(c)  Transport Index for Cntlcahty Control o

Minimum transport index to be shown on ;'
label for nuclear cntlcahty control: -

For contents described in 5(b)(1)(iv):

D2W spent fuel modules, not to exceed 63,000 Btu/hr decay heat per package
for prototype spent fuel, 53,000 Btu/hr decay heat per package for shipboard
Type 3 spent fuel modules, or 45,900 Btu/hr decay heat per package for
shipboard Type 5 spent fuel modules.

For contents descnbed in 5(b)(1)(v)

A1G spent fuel wuh thermal limits as determmed either by calculation of the
wet hold time using Curve C from Flgure 3-5 of the SARP or an administrative
hold of 50 days, whichever hold time is greater. *

For contents descnbed in 5(b)(1)(w)

S6W spent fuel modules, not 10 exceed 46 01 1 Btu/hr decay heat per package
for a shipboard core or 47 160 Btu/hr for a prototype core at the time of
container drammg ;

i 3 g et

e:~,.,

Spent fuel module e, I
E
S3G-3 - 100
S8G 100
D1G Core 2 100
(with standard internals)
D1G Core 2 0
(with D1G-2 internals)
D2wW 100
A1G 0
S6wW 100
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6. For S3G-3 spent fuel shipments:

(a)

(b)
()
(d)
(e)
®

(9)

Only a full load is authorized. A minimum of 12 fuel modules must have either control
rods or poison shipping rods. All rodded and unrodded modules must be positioned
as specified on page 6-11 (Rev. 1) of "S3G-3 Recoverable Imradiated Fuel in the M-
140 Safety Analysis Report for Packaging.”

Minimum fuel cooling time is 130 days after shutdown.

Core age must be at least 4,000 loéginé corrected full power hours.

Control rod hold-down devices must be installed on cells which have control rods.

Ali cells must have top and bottom energy absorbers.

The weight of the spént fuel modules must be limited as Spebified on page 1-23 (Rev.
2) of "S3G-3 Recoverable Irradiated Fuel in the M-140 Safety Analysis Report for
Packaging.” o~ R

S3G-3 internals assembly must be used for shipment of SSG-é spent fuel modules.

7. For S8G spent fbel shipments:

(a)
(b)
(c)

(d)

(e)

Only a full load is aﬁiﬁéﬁzed.- : Fuli éﬁd pénial fuel modules may be shipped in any
combination. Ali full and partial fue! modules must have control rods.

Minimum fuel cooling time is 248 daysf after shutdown for prototype modules and 157
days after shutdown for shipboard modules. -

All fuel modules must have lower Sﬁppbhs aﬁd Vgrapple adapters.

Standard intemals assembly must be used for shipment of S8G fuel modules. Full
fuel modules must have two full (side) spacers; partial fuel modules must have two
full (side) spacers and one partial (inside) spacer.

The weight of the fuel modules must be limited as specified on page 1.23 (Rev. 4) of

"S8G Recoverable Irradiated Fuel in the M-140 Safety Analysis Report For
Packaging.”
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8. For D1G Core 2 spent fuel shipments:

(@)

(b)

(©)

(d)

(e)

()

9. For D2W spent fuel shrpments o .

(@)

(b)
(c)

(d)

Either a full core or up to eight fuel modules may be shipped per package. Fuel
modules of different types may be shipped in any combination.

The minimum cooling time shall be the greater of 90 days for rail transport, 105 days
for ship transpon, or that calculated from Curve B of Figure 3-5 of the SARP.

All normally rodded fuel modules must have control rods. Control rod hold-down
devices must be installed on rodded modules ;

Rodded modules must have top and bottom energy absorbers Unrodded modules
must have top energy absorbers. __

For shipments of up to eight fuel modules, the standard lntemals assembly must be
used. Fuel module cavrty spacers must be used tor all fuel modules

»‘ l

For full core shrpments the full core mtemals must be used

i

Up to one spent fuel core shrpped per package Fuel modules of different types may
be shipped in any combination. Up to nine fuel modules may be shipped per
package, provrded that one of the fuel modules isthe prototype RFA.

Minimum luel coolrng trme is 180 days after shutdown

All normally rodded tuel modules must have control rods Control rod holddown
devices must be installed on all rodded modules The universal grapple adapters
serve as the rod holddown devices... "

The standard internals assembly must be used for shipment of D2W fuel modules.

All fuel modules must be shipped with the appropriate cell spacers, as shown in
Appendix 1.4 of the application dated October 14, 1994.
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10. For A1G spent fuel shipments:

11.

12.

13.
14.

(a)

(b)

()

(d)

For S6W spent fgél shipménts:

(@)
(b)

(c)

(d)

The A1G fuel modules may be shipped in any combination of fuel modules and cell
support housings, and shall not exceed a total of eight items (partiat shipments, with
less than eight items, are acceptable).

The A1G fuel modules shall be shipped with grapple adapters, support stands, rod
holddown devices, and control rods installed. Fuel modules shall not be shipped with
poison (shipping) rods installed. N
Cell support housings shall be shlpped Witﬁ grapple adapters and bottom spacers
installed. L SR

Minimum fuel cooling time shall be the greater of 50 dayé after shutdown or that
calculated using Curve C from Figure 3-5 of the SARP. -

Up to eight fuel modules from a sin“gille _coré rﬁéy be shipped.ﬁft.‘

The minimum fuel cooling time before cdntairier draihing shé" be 300 days after
shutdown for a shipboard core or 450 days after shutdown ‘fpr a prototype core.

All fuel moad!és must be '_shiﬁpe‘d w:th t-:ontl"ol rods, control%f&d restraints, and grapple
adapters installeg!. A lowe'r'ped’e)stal, must be installed in each module holder port.
The standard intemals assembl

y and the S6W guide spacers must be used for
shipment of S6W fuel modules. , g

The package must contain no more than 6 gallons of residual water, except that shipments
of D2W recoverable irradiated fuel may contain up to 11 gallons of residual water.

Failed fuel or fuel with defective cladding is not authorized for shipment.

Each packaging must meet the Acceptance Tests and Maintenance Program of Chapter 8
of the application, except:

All containment seals, including the main closure head seal, must be replaced with
new seals within the 12-month period prior to each shipment, or earlier if inspection
shows any defect.
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15. The package must be prepared for transport and operated in accordance with Chapter 7 of
the application, except:

The containment seals, excluding the main closure head seal, must pass a leak test
after final closure prior to each shipment. The leak test must have a sensitivity of at
least 1 x 10 std-cm¥sec.

16.  Prior to first use, and within the 12-month period prior to each shipment, all containment
seals, including the main closure head seal, must be leak tested to show a leak rate no
greater than 1 x 10 std-cm“/sec The leak test must have a sensitivity of at least 5 x 10°®
std-cm¥sec. -

17. Expiration date: October 31, 2006.

REFERENCES =

"Core Independent M-140 Safety Analysis Repon For Packagmg. transmmed
February 27, 1991. ' , _

Supplements dated: May 23, June 21, and July 17, 1991 February4 and 7 August 17, and
December 2, 1992; October 14, 1994; September 1, and November 16, 1995; May 13, August 7,
September 26, and November 26 1996 February 10 1997 June 1, 1998 and April 11, 2001.

FOR THE u. S NUCLEAR REGULATORY
COMMISSION o

%/MM

E. William Brach, Director

Spent Fuel Project Office

Ofifice of Nuclear Material Safety
and Safeguards

Date: _06/11/01
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. PREAMBLE

a. This centificate is issued to certify that the packaging and contents described in Item § below, meets the applicable safety standards set forth in Title 10,

Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material.”

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or other

applicable regulatory agencies, including the government of any country through or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANA_YSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION
a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION:

U.S. Department of Energy
Division of Naval Reactors

Safety Analysis Report for Packaging
for CGN Reactor Compartment Disposal,

Washington, DC 20585 dated July 12, 1994, as supplemented

c. DOCKET NUMBER 71-8784

4. CONDITIONS

This centificate is conditional upon fulfilling the requirements of 10 CFR Pant 71, as applicable, and the conditions specified below.

s.

(a) Packaging

(1) Model No.: CGN Reactor Compartment Disposal Package
(2) Description

The package consists of one deactivated and defueled CGN 36, 37, 38, 39, or 40 (36-40)
Reactor Compartment that has been separated from the remainder of the cruiser hull and
prepared for shipment by enclosing the entire reactor compartment within a welded steel
container. The package is approximately cylindrical, about 40-feet high and about 32-feet
in diameter. The entire package is a sixteen-sided polyhedron with an enlarged base
containing support fixtures, which extend approximately 10 feet beyond the diameter of
the package and provide lift points for the package. The container is constructed of high
strength steel (MIL-S-22698). The reactor compartment decks, inner-bottom tank
structure, secondary shield, and primary shield tank provide internal support and are
fastened to the container by welding. The reactor compartment components are drained
of water, except for small inaccessible pockets. The maximum weight of the CGN 36-40
package is 5,000,000 pounds. Potentially radioactive contaminated components and
piping from areas outside the reactor compartment may be secured within the package.

(3) Drawings

The packaging is constructed in accordance with the drawings in Chapter 1 of the
application.
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Nl;g FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION §
©%®  page 2 - Certificate No. 9794 - Revision No. 3 - Docket No. 71-9794 5
b
b

“TRT VAT IATIATIAT

5. (b) Contents
(1) Type and form of material

Activated structural components associated with the CGN 36-40 reactor, plant piping, ion
exchanger resin, purification filter media (which may be solidified), and other components
contaminated with radioactive corrosion products (crud). Residual liquid, primarily water,
some of which contains low level radioactivity, may be present in quantities up to 850
gallons in the CGN 36-40 package.

(2) Maximum quantity of material per package
The maximum quantity of radioactive material contents (crud and activation) shall not

exceed the quantities specified in Section 1.2.3.1 of the application.

(a) The shipment of a CGN 368-37 package shall be no earlier than 639 days after shutdown.
(b) The shipment of a CGN 38-40 package shall be no earlier than 365 days after shutdown.

7. The Lowest Service Temperature (LST) must be determined for each package. The package
shall not be shipped unless its LST is less than or equal to the daily minimum temperature
expected during shipment of the packags, as determined on the basis of weather forecasts.

THY TEY VI YT TENE TEY VWY YIRT VENT YWY PEY_VENE _SER_TUT_ YWY _YEY _THNY FENT YEN FENT O)WI_NET ¥AN

E 747747 TAT AT AT TAT TAT AT TAT TAT TATIAT TAT TATTATTATTAT IAT TAT 187 74T TAT TAT
(o]

8. (a) For CGN 36-37 packages, the Co-80 curie content of ion éi(changer resin shall be less

;s than 8.8 curies. The Co-80 curie content of purification filter media (which has not been
e solidified) shall be less than 4.1 curies. The combined Co-80 curie content of ion i
. exchanger resin and Unsolidiﬁed purification filter media shall be less than 10.8 curies. '
8 (b) For CGN 38-40 packages, the Co-60 curie content of ion exchanger resin shall be less E
P than 6.8 curies. The Co-60 curie content of purification filter media (which has not been §
b solidified) shall be less than 5.3 curies. The combined Co-80 curie content of ion §
g exchanger resin and unsolidified purification filter media shall be less than 9.58 curies. ]

B . i
a ]
15 9. (a) CGN 36-37 reactor vessels shall have been operated for less than 18,683 effective full "
S power hours. i
g (b) CGN 38-40 reactor vessel shall have been operated for less than 14,300 effective full i
‘@ power hours. :
- E
g 10.  In addition to the requirements of Subpért G of 10 CFR Part 71: :
; (a) The package must be prepared for shipment and operated in accordance with Chapter 7 .
= of the application. A |

(b) The packége must be acceptance tested in accordance with Chapter 8 of the application. 3
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Ei NRC FORM €18A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

gi Page 3 - Certificate No. 9794 - Revision No. 3 - Docket No. 71-9794

o

4

F’ 11.  Expiration date: September 30, 2005. I
REFERENCES

*Safety Analysis Report for Packaging for CGN Reactor Compartment Disposal,” dated July 12,
1994.

Supplements Dated: November 10, 1994; July 14, 1995; November 22, 1996; June 16 and July 17,
1898; and December 22, 1999.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Director

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards
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NRC FORM 618
(3-96) CERTIFICATE OF COMPLIANCE
10CFR71 FOR RADIOACTIVE MATERIALS PACKAGES

1. a. CERTIFICATE NUMBER b. REVISION NUMBER | ¢. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES

9795 1 USA/9795/B(U)-85 1| 2

AT I4TS]

TATIATIAT

2. PREAMBLE

a. This certificate is issued to certify that the packaging and contents described in Item 5 below, meets the applicable safety standards set forth in Title 10,
Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material.”

TATIHTIATIATY

b. This centificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or other
applicable regulatory agencies, including the government of any country through or into which the package will be transported.

¥

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION
a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION:

U.S. Department of Energy A1G lrradiated Component Disposal Container
Division of Naval Reactors Safety Analysis Report for Packaging
Washington, DC 20585 dated July 10, 1997, as supplemented.

<. DOCKETNUMBER  71-9795

i 4. CONDITIONS ; :
This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

S.

Y

TAY NS TAT A

(a) Packaging

(1) Mcdel No.: A1G Irradiated Component Disposal Container '

(2) Description

TAY AT 14T 14T

The Model No. A1G Irradiated Component Disposal Container is stainless steel cask
with an impact limiter at the upper end.  The cask body is cylindrical in shape with
overall dimensions of approximately 134.6 inches long by 122 inches diameter at the
container body flange. The cask cavity is approximately 134.6 inches long by 91 inches
diameter. The wall of the cask is 304 stainless steel, 10 inches thick at the bottom and
5 inches thick at the top.  The bottom of the cask is an 11 inch thick circular steel plate.
The cask lid is closed by a full penetration weld.: The upper impact limiter is a stainless
steel ring attached with 21 studs to the cask body. A centering plate and pedestals,
welded to the bottom end plate, are used to position the contents within the package.
The maximum weight of the package is 200,000 pounds. The maximum weight of the
contents is approximately 36,300 pounds.

%

)T 74T 7Y

M7 TATTATTATIATIAT AT TAT TAT AT TATTATTAT TAT 14T 14T 78T TATIAY 14T 74T 18T 74T 7471

Drawings

The package is constructed in accordance with the drawings, figures and sketches
included in the application documents (see References, below).

Contents

The contents of the package are A1G cell support housings and other miscellaneous core
components from a spent A1G reactor core. The contents will not exceed 19 A1G cell support
housing assemblies or will not exceed 18 A1G cell support housing assemblies and one
miscellaneous component cylinder (MCC). The other contents of the package include potential
residual water not greater than 6 gallons, diatomaceous earth desiccant to absorb the residual
water and a stainless steel pumpdown lance which may be left in the packags. The maximum
radioactivity of the contents is 5,600 curies. The total radioactivity is based on transport no
earlier than 50 days after core shutdown.
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g-RC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
96)

Page 2 - Certificate No. 9795 - Revision No. 1 - Docket No. 71-9795

6. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) The package must be prepared for shipment and operated in accordance with the Operating
Procedures in Chapter 7 of the application.

{b) The packaging must meet the Acceptance Tests and Maintenance Program in Chapter 8 of the
application.

(c) The package may contain no more than 6 gallons of residual water.

(d) The ICDC shall be shipped no earlier that 50 days after core shutdown.

(e) The total number of cluster joint stud remnants loaded into each ICDC must not exceed 25.

(f) The miscellaneous component cylinder is limited to a maximum of 39 upper lead screw
segments (approximately 33 inches in length), 39 upper tie rod segments (approximately 33
inches in length), and a maximum of 25 cluster joint stud remnants. The maximum number of

cluster upper joint stud nuts loaded in an ICDC, either inside the MCC or attached to cluster
joint stud remnants at the bottom of cell support housings, must not exceed 250.

(9) The gross weight of the package shall not exceed 200,000 pounds.
7. Expiration date: April 30, 2003

REFERENCES

A1G Irradiated Component Disposal Cbntainer Safety Analysis Fleport for Packaging dated
July 10, 1997. S ,

Supplements: U.S. Department of Energy, Division of Naval Reactors Memorandum G#C98-11009
dated December 2, 1998. e
U.S. Depariment of Energy, Division of Naval Reactors Memorandum G#99-03507
dated May 3, 1999. , .

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Co B L ppett
Cass R. Chappell, Chief
Licensing Section

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

Date: 5/19/99
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U.S. Nuclear Regqulatory Commission
List of Packages by Package Type
02/05/2003

Type of Packaging: BYPROD. NORM. FORM

Expiration

Model Package ID # Date
cr-aowc-2 UsA/9098/B( ) 05/31/2004
CI-20WC-2A USA/9098/B( ) 05/31/2004
PAS-1 USA/9184/B(U) 07/31/2004
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U.S. Nuclear Regulatory Commission
List of Packages by Package Type
02/05/2003

Type of Packaging: BYPROD. SPEC. FORM

Expiration
Model Package ID # Date

a-0109 UsA/6280/B( ) 02/28/2005
BUSS R-1 USA/9511/B(U) 07/31/2007
C-1 USA/9036/B(U) -85 10/31/2006
EAGLE USA/9287/B(U) -85 12/31/2004
F-294 USA/9258/B(U) -85 12/31/2003
F-423 USA/9299/B(U) -85 08/31/2006
F-430/GC-40 USA/9290/B(U) -85 02/28/2007
IR-100 USA/9157/B(U) -85 09/30/2004
LCG-25A USA/4888/B( ) 01/31/2007
LCG-25B USA/4888/B( ) 01/31/2007
LCG-25C USA/4888/B( ) 01/31/2007
MW-3000 USA/9030/B( ) 10/31/2005
NPI-20WC-6 USA/9102/B( ) 10/31/2003
NPI-20WC-6 MKII USA/9215/B(U) 10/31/2002
OP-100 USA/9185/B(U) -85 11/30/2003
OP-660 USA/9283/B(U) -85 06/30/2003
OPL-660 USA/9283/B(U) -85 06/30/2003
ORNL TRU CALIF USA/5740/B( ) 07/31/2006
SENTINEL-100F USA/5862/B( ) 09/30/2005
SENTINEL-25A USA/4888/B( ) 01/31/2007
SENTINEL-25B USA/4888/B( ) 01/31/2007
SENTINEL-25C USA/4888/B( ) 01/31/2007
SENTINEL-25C3 USA/4888/B( ) 01/31/2007
SENTINEL-25D USA/4888/B( ) 01/31/2007
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U.S. Nuclear Regulatory Commission
List of Packages by Package Type

598

02/05/2003
Type of Packaging: BYPROD. SPEC. FORM
Expiration
Model Package ID # Date

SENTINEL-25E Usa/as88/B( ) 01/31/2007
SENTINEL-25F USA/4888/B( ) 01/31/2007
SENTINEL-8 USA/9030/B( ) 10/31/2005
SNAP-21 USA/5830/B( ) 11/30/2005
SPEC 2-T USA/9056/B(U) 04/30/2005
SPEC-150 USA/9263/B(U) -85 06/30/2005
SPEC-300 USA/9282/B(U) -85 04/30/2005
URIPS-8A USA/6786/B( )F 09/30/2003
URIPS-8B USA/6786/B( )F 09/30/2003
181361 USA/5796/B(U) 07/31/2002
181375 USA/5796/B (U) 07/31/2002
4.5 TON CF USA/6642/B( ) 02/28/2007
5979 USA/5979/B( ) 09/30/2005
5984 USA/5984/B( ) 08/31/2007
650L USA/9269/B(U) -85 11/30/2005
6717-B USA/6717/B(U) 11/30/2003
680-0P USA/9035/B(U) -85 05/31/2005
702 USA/6613/B(U) 06/30/2003
715 USA/9039/B(U) 02/28/2003
741-0P USA/9027/B(U) -85 02/28/2006
770 USA/9148/B(U) 03/31/2002
771 USA/9107/B(U) 06/30/2003
855 USA/9165/B(U) 12/31/2003
865 USA/9187/B(U) 12/31/2003
880 SERIES PKG USA/9296/B(U) -85 03/31/2006



U.S. Nuclear Regulatory Commission
List of Packages by Package Type

ABB-2901
ANF-250

ATR

AlW-3 PUSC

BRP RVP SARS5339
BW-2901

CE-B1

DHTF

D2G POWER UNIT
ECO-PAK OP TU
ESP-30X

FL 10-1

FSV-3

INNER HFIR UN
LIQUI-RAD
MCC-3

MCC-4

MCC-5

MO-1

MODEL B

MODEL 1 S-6213
MODEL 2 S-6213
NCI-21PFP-1
NFS-URANYL NIT.

02/05/2003

Type of Packaging: FISSILE URANIUM

Package ID #
USA/9274/AF
USA/9217/AF
USA/9099/B(U) F-85
USA/9787/B(U)F
USA/9300/B(U) -85
USA/9251/AF
USA/9272/AF-85
USA/9203/AF
USA/6441/B( )F
USA/9288/AF-85
USA/9284/B(U) F-85
USA/9009/B( )F
USA/6347/AF
USA/5797/B(U)F
USA/9291/B(U)F-85
USA/9239/AF
USA/9239/AF
USA/9239/AF
USA/9069/B( )F
USA/6206/AF
USA/9186/B(U)F
USA/9186/B(U)F
USA/9234/B(U)F
USA/5059/AF

599

Expiration
Date
09/30/2007
06/30/2005
01/31/2004
01/31/2005
03/31/2007
10/31/2007
01/31/2007
02/28/2006
08/31/2007
03/31/2005
05/31/2005
09/30/2004
09/30/2007
09/30/2007
10/31/2006
03/31/2007
03/31/2007
03/31/2007
12/31/2002
09/30/2005
05/31/2007
05/31/2007
12/31/2003

05/31/2007



U.S. Nuclear Regulatory Commission
List of Packages by Package Type

600

02/05/2003
Type of Packaging: FISSILE URANIUM
Expiration
Model Package ID # ~ Date

NNFD 5X22 USA/9250/B(U)F-85 01/31/2003
NNFD-10 USA/6357/AF 04/30/2006
NONE SPECIFIED USA/6406/AF 07/31/2002
NPC USA/9294/AF-85 02/28/2006
OUTER HFIR UN USA/5797/B(U)F 09/30/2007
PADUCAH TIGER USA/6553 /AF 07/31/2004
PATRIOT USA/9292/AF-85 01/31/2005
RA-3 USA/4986 /AF 03/31/2003
SP-1 USA/9248/AF 02/28/2004
SpP-2 USA/9248/AF 02/28/2004
SP-3 USA/9248/AF 02/28/2004
SRP-1 USA/9285/AF-85 10/31/2003
ST USA/9246/AF 11/30/2006
S5W POWER UNIT USA/5580/B( )F 12/31/2007
TRIGA-I USA/9034/AF 12/31/2005
TRIGA-II USA/9037/AF 12/31/2005
UBE-1 USA/9280/AF-85 12/31/2002
UBE-2 USA/9281/AF-85 05/31/2003
UNC-2600 USA/5086/B(U)F 01/31/2004
UNC-2901 USA/6294/AF 03/31/2006
UX-30 USA/9196 /AF-85 02/28/2006
WE-1 USA/9289/B(U) F-85 02/29/2004
235R001 USA/6386/B(U)F 04/30/2005
51032-1 USA/6581/AF 05/31/2004
51032-2 USA/9252/AF 09/30/2003



U.S. Nuclear Regulatory Commission
List of Packages by Package Type

02/05/2003
Type of Packaging: FISSILE URANIUM
Expiration
Model Package ID # Date
814A USA/5149/B( )F 06/30/2005
927A1 USA/6078/AF 10/31/2005
927C1 USA/6078/AF 10/31/2005
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U.S. Nuclear Regulatory Commission
List of Packages by Package Type

CNS 1-13G
FSV-1

FPSV-1 UNIT 3
GA-4

GE-100
HI-STAR 100
IF-300
M-130

M-140
NAC-LWT
NAC-STC
NAC-1
NLI-1/2
NLI-10/24
NUHOMS-MP187
NUHOMS-MP197
T-2

T-3

TN-BRP
TN-FSV
TN-REG
TN-68

TN-8

02/05/2003

Type of Packaging: IRRADIATED FUEL

Package ID #

USA/5957/B( )F
USA/9216/B( )F
USA/6346/B( )F
USA/9277/B( )F

USA/9226/B(U)F-85

USA/5926/B( )F

USA/9261/B(U) F-85

USA/9001/B( )F
USA/6003/B( )F
USA/9793/B(U)F

USA/9225/B(U)F-85
USA/9235/B(U) F-85

USA/9183/B( )F
USA/9010/B( )F
USA/9023/B( )F

USA/9255/B(U) F-85
USA/9302/B(U) F-85

USA/5607/B{( )F
USA/9132/B(M)F
USA/9202/B(U)F

USA/9253/B(U) F-85

USA/9206/B(U)F

USA/9293/B(U) F-85

USA/9015/B( )F

602

Expiration
Date
03/31/2006
12/31/2002
05/31/2006
07/31/2006
10/31/2003
05/31/2003
03/31/2004
09/30/2005
09/30/2007
10/31/2006
02/28/2005
03/31/2004
09/30/2004
04/30/2006
07/31/2003
09/10/2003
07/31/2007
05/31/2003
04/01/2006
06/30/2004
05/31/2004
05/31/2005
02/28/2006

05/31/2006



U.S. Nuclear Regulatory Commission
List of Packages by Package Type

Type of Packaging: IRRADIATED FUEL 02/05/2003
Expiration
Model Package ID # Date

™-8L USA/9015/B( )F 05/31/2006
TN-9 USA/9016/B( )F 05/31/2006
TS125 USA/9276/B(U) F-85 09/30/2007
125-B USA/9200/B(M)F 03/31/2006
2000 USA/9228/B(U) F-85 03/31/2006
UMS UNIVERSAL USA/9270/B(U) F-85 10/31/2007
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U.S. Nuclear Regulatory Commission
List of Packages by Package Type

02/05/2003
Type of Packaging: PU AIR |
Expiration
Model Package ID # Date
PAT-1 USA/0361/B(U)P-85 09/30/2003
PAT-2 USA/9150/B(U) -85 07/31/2006
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U.S. Nuclear Regulatory Commission
List of Packages by Package Type

02/05/2003
Type of Packaging: PU NORM. FORM
Expiration
Model Package ID # Date

B3 USA/6058/B( ) 12/31/2005
NRBK-41 USA/9221/B( )F 09/30/2006
TRUPACT-II USA/9218/B(U) F-85 06/30/2004
6400 USA/6400/B( )F 11/30/2007
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U.S. Nuclear Regulatory Commission
List of Packages by Package Type

02/05/2003
Type of Packaging: PU SPEC. FORM - -
o j Expiration
Model - Package ID # Date

BCL-2 USA/9068/B( )P 05/31/2007
BCL-3 USA/9067/B( )F 09/30/2007
S5W REFUEL.SRCE USA/5757/B( )F 03/31/2003
1500 USA/5039/B()F 10/31/2003
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U.S. Nuclear Regulatory Commission
List of Packages by Package Type

02/05/2003
Type of Packaging: WASTE, B
Expiration
Model Package ID # Date

me 10c USA/9795/B(U) -85 04/30/2003
CGN RCDP USA/9794/B(U) -85 09/30/2005
CNS 1-13C USA/9081/B( ) 01/31/2003
CNS 1-13C II USA/9152/B( )F 05/31/2004
CNS 10-160B USA/9204/B(U) -85 10/31/2005
CNS 3-55 USA/5805/B( ) 03/31/2004
CNS 8-120B USA/9168/B(U) 06/30/2005
D1G CB-TS USA/9792/B(U) 09/30/2007
HALFPACT USA/9279/B(U) F-85 10/31/2005
N-55 USA/9070/B(U) 01/31/2005
PWR-2 CORE BAR. USA/9791/B(U) -85 07/31/2007
RH-TRU 72-B USA/9212/B(M)F-85 02/28/2005
S3G CBDCA USA/9786/B(U) 08/31/2006
S5W REC. COMPT. USA/9788/B(U) -85 09/30/2003
S6G REC. COMPT. USA/9788/B(U) -85 09/30/2003
TN-RAM USA/9233/B(U) 01/31/2005
10-135B USA/9210/B( ) 01/31/2005
10-142 USA/9208/B( ) 08/31/2007
3-82B USA/6574/B( ) 05/31/2006
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NRC FORM 335 U.S. NUCLEAR REGULATORY COMMISSION
& 1102,
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{See instructions on the reverse)
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