400 Seventh Street, S.W.

U.S. Department

of Transportation COMPETENT AUTHORITY CERTIFICATION Washington, D.C. 20590
pipe“ne and FOR A TYPE B(U)F FISSILE

Hazardous Materials RADIOACTIVE MATERIALS PACKAGE DESIGN

Safety Administration CERTIFICATE USA/9228/B(U)F-96, REVISION 14

This certifies that the radioactive material package design described has
been certified by the Competent Authority of the United States as meeting
the regulatory requirements for a Type B(U)F packaging for fissile
radioactive material as prescribed in the regulations of the International
Atomic Energy Agency® and the United States of AmericaZz.

1. Package Identification - General Electric Model 2000.
2. Package Description and Authorized Radioactive Contents - as described

in U.S. Nuclear Regulatory Commission Certificate of Compliance No.
9228, Revision 23 (attached).

3. Criticality - The minimum criticality safety index is as stated in the
attached NRC Certificate. The maximum number of packages per
conveyance is determined in accordance with Table X of the IAEA

regulations cited in this certificate.

4. General Conditions -

a. Each user of this certificate must have in his possession a copy
of this certificate and all documents necessary to properly
prepare the package for transportation. The user shall prepare
the package for shipment in accordance with the documentation

and applicable regulations.

b. Each wuser of this certificate, other than the original
petitioner, shall register his identity in writing to the Office
of Hazardous Materials Technology, {PHH-23), Pipeline and

Hazardous Materials Safety Administration, U.S. Department of
Transportation, Washington D.C. 20590-0001.

c. This certificate does not relieve any consignor or carrier from
compliance with any requirement of the Government of any country
through or into which the package is to be transported.

1 *Regulations for the Safe Transport of Radioactive Material, 1996
Edition (Revised), No. TS-R-1 (ST-1, Revised)," published by the
International Atomic Energy Agency(IAEA), Vienna, Austria.

2 Title 49, Code of Federal Regulations, Parts 100-199, United States of
Anerica.
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d. This certificate provides no relief from the limitations for
transportation of plutonium by air in the United States as cited
in the regulations of the U.S. Nuclear Regulatory Commission 10

CFR 71.88.

Records of Quality Assurance activities required by Paragraph
310 of the IAEA regulations®! shall be maintained and made
available to the authorized officials for at least three years
after the 1last shipment authorized by this certificate.
Consignors and consignees in- the United States exporting or
importing shipments under this certificate shall satisfy the

requirements of Subpart H of 10 CFR 71.

5. Marking and Labelina - The package shall bear the marking

USA/9228/B(U)F-96 in addition to other required markings and labeling.

6. Expiration Date - This certificate expires on May 31, 2011l. On
May 31, 2007, this certificate supersedes all previous revisions of

USA/9228/B(U)F-96.

This certificate is issued in accordance with paragraph 814 of the IAEA
Regulations and Section 173.471 and 173.472 of Title 49 of the Code. of
Federal Regulations, in response to the May 11, 2006 petition by General
Electric Energy, Sunol, CA and in consideration of other information on file

in this Office.

Certified By:

Jun 15 2006
(DATE)

-

Repert A. McGuire
Associate Administrator for Hazardous Materials Safety

-

Revision 14 - issued to endorse U.S. Nuclear Regulatory Commission
Certificate of Compliance No. 9228, Revision 23.
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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 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
General Electric Company . Ggneral Electric Company application
Vallecitos Nuclear Center * cjg}ej‘ci@gcgember 12, 2000, as supplemented.
6705 Vallecitos Road RS S
Sunol, CA 94586

4. CONDITIONS

ﬁé;tions specified below.

(a) Packaging

(1)
(@)

Model No: 2000

d kis within a:double-walled overpack
with toroidal shell impaeth tite erall di@gﬁﬁions are approximately

131.5 inches inheight and 72.0 |n§hﬁt&dlam The caske§ transported in the upright or
horizontal positien,#The gross weight of the‘package is agpf;f&ximately 33,550 Ibs.

The cask is constructed of two concentric 1-inch thick %04 stainless steel cylindrical shells
(ASTM A 240) joined at thé%é@tt n end to a:6;in gi;[hlck 304 stainless steel forging (ASTM
A 182). The annulus between the twd'shellgis filled with lead approximately 4 inches thick.
The cask is approximately 71.0 inches in height and has an outer diameter of 38.5 inches.
The cask cavity is approximately 26.5 inches in diameter and 54.0 inches deep.

The cask lid is 304 stainless steel and lead, has a stepped design, and is fully recessed into
the cask top flange. The lid is secured to the cask body by 15, 1.25-inch diameter socket
head screws. The cask is sealed by elastomeric O-rings bonded to a thin aluminum disc-
shaped ring. The cask is equipped with a seal test port on the side of the cask body, a vent
port in the cask lid, and a drain port near the bottom of the cask.

The cask is positioned within an overpack constructed from two 0.5-inch thick concentric 304
stainless steel cylindrical shells (ASTM A 240). The shells are separated radially by eight
equally spaced tubes and horizontally by two tube sections. A 304 stainless steel toroidal
shell impact limiter is attached to each end of the overpack. The overpack opens just above
the lower impact limiter for access to the cask. The top of the overpack is joined to the base
by 15, 1-3/8-inch diameter shoulder screws.
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5(a) (2)

Description (Continued)

Gussets on the top and bottom impact limiters provide tie-down points for the package. The
cask body is equipped with attachment plates for lifting devices. The cask lifting devices are
detached during transport.

Drawings

The packaging is constructed and assembled in accordance with General Electric
Company Drawmg Nos 1%&&9D4946_ Rev. 10; 105E9520, Rev. 4; and 105E9521,
Rev. 5. s F ok

Packaging : ematWo 2001 is constructed and assembled in accordance with General
Electric Cem any Drawing Nos. 129D4946, Rev. 10; 101E8718, Rev. 12; and
101E8719 Rev. 12. ‘

The ﬁﬁ?ﬂ fuet»b@ﬁhet and liner are construpted ftd’asse;@bled in accordance with
General Electric;Cgrpar £95273, Rev. 3,

&

&)
The mat nal‘r*f
Drawmgﬁ&[;\Jo 185
multlfunctlenal rack and the@/
The TSR fue Basket is constructed and assembled in accordance with General
Electric Company D awmg No. 105E9560; Rev 2.

- e s g? «;ﬂ’;‘m
The MTR fuel basket is constructed ‘and assembled in accordance with General
Electric Company Drawing No. 105E9557, Rev. 9.

The optional lead liner is constructed and assembled in accordance with General
Electric Company Drawing No. 129D4922, Rev. 2.
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5.(b) Contents

(1)

Type and form of material

(iv)

Irradiated fuel rods, which may be cut or segmented.
Byproduct, source, or special nuclear material in solid form.

Irradiated High Flux Isotope Reactor (HFIR) fuel assembly, positioned within the
HFIR fuel basket and lineras specified in 5(a)(3). The HFIR fuel assembly is
fabricated in accordange. with Oak Ridge National Laboratory Drawing Nos. M-11524-
OH-101-D, Rey.’0, and M-11524-OH-102-D, Rev, 0.

Irradiated T.ower Shielding Reactor (TSR) fuel elements, positioned within the TSR

fuel basketspecified in 5(a)(3). -
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5.(b)(1) Type and form of material (continued)
(v) Irradiated MTR-type fuel assemblies, positioned within the MTR fuel basket specified

in 5(a)(3). The fuel assemblies may be sectioned only in the non-fuel bearing region
of the assembly. The fuel assemblies are composed of aluminum clad plates, and
are limited as follows:

Fuel material U,O4 UAI, Umerar

Max. uranium enrichment o 0% (28 -

(w/o U-235) ~% 59 . 950
By ;*\‘»45’ ) |

Max. active fuel thickness:(ih) 0.023
Min. clad thickness &m)
Max. U-235 per fuélé’é%semblye{gﬂ

Max. U-235 mas%%gér
fuel basket cell (g)

Max. burnup

Min. cool time (days$) %

Fuel material

Max. uranium enrichment

£

%@Xé

(GW

(w/o U-235) ‘

Manx. active fuel thickness (in) 002@ . {010
Min. clad thickness (in) 0.015 0.010
Max. U-235 per fuel assembly (g) 347 150
Max. U-235 mass per

fuel basket cell (g) 694 300
Max. burnup (GWd/MTU) 122 122
Min. cool time (days) 120 120

Note: The enrichments, masses, and dimensions shall be based on values prior to irradiation.
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5.(b) (1) Type and form of material (Continued)

(vi) Irradiated TRIGA fuel elements, positioned with the MTR fuel basket specified in

5(a)(3). The fuel material consists of UZrH, in cylindrical elements,

with aluminum,

stainless steel, or inconel cladding. The H to Zr ratio in the fuel ranges from
approximately 1.0 to 1.7. Some fuel elements contain graphite reflectors in each end

of the fuel element. The fuel elements are limited as follows:

Approximate rod 1-1/2 Yo 1-1/2 1-1/2
diameter (in) _ e

With or

el
.

Graphite reflectors With o=’ With
. L without without reflectors
w % reflectors reflectors
Uranium concentration ... 8-45 10 - 45 . 8.5 min.

in fuel (w/o U) fjgfé
88 & 3
Max. rod length (II})?
Max. active fuel “f
length (in) p

Min. clad thicknes“sé (in)
Max. uranium enric%‘fﬁgnt
(w/o U-235) W
Max. active fuel
diameter (in)

Max. U-235 per rod (g) 165 & ., 44 v <140 220
' (max. 15 rods per=
basket cell)
33
(max. 20 rods per

basket cell)
Max. U-235 mass per
fuel basket cell (g) 560 660 560 660
Max. burnup (GWd/MTU) 427 427 427 568
Min. cool time (days) 120 120 120 120

Note: The enrichments, masses, and dimensions shall be based on values prior t

Vo

Without
reflectors

10 min.

30

22

0.016

94.0

0.51

44
(max. 15 rods per
basket cell)

33
(max. 20 rods per
basket cell)

660
568
120

o irradiation.
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5.(b) (2)

Maximum quantity of material per package

Not to exceed 5,450 Ibs, including fuel baskets, carrier racks, shoring, secondary containers,

and shielding liner.

(i)

(iif)

For the contents described in 5(b)(1)(i):

600 watts decay heat; and

Fissile contents not to exceed 1175.grams U-235 equivalent mass with initial
enrichment not to exceed & welg ipercent in the fissile isotope; minimum pellet
diameter of 0.3.in h;;max1mum burnup of”%SAGWd/MTU and minimum cooling time

of120days @r B Y

Fissile @ﬁtents not to exceed 1750 grams U-235 eqw\%‘ ent mass with initial
enncl;ment not to exceed 5 weight percent in the fissile ";sotope minimum pellet
dlarr;et@ of 0 35~«3%h maximum bumup of ,3 GWd/MTg,{and minimum cooling time
of 126,days. Ftielred i osed 5-inch_schedule 40 pipe, with a

magimum of 437; j{ pipe; or &

%

&y AR
Flssﬁ@ contents not xceed 242.grams (}5 equwalen@ @ass with initial
entgibhmentvn to exceed.5 wei sreentin‘the fjssﬂe |sato' e; minimum pellet
diapigter of0:3 v burAUp:; o/ I minimum cooling time
of 1%ays
For Fﬁ@@onte”

2000 watts decay heat FISSI o] tents notto exceed 500 grams U-235 equivalent
mass. Caf’r?‘ef racks specifiedin 5(a)(3)(iv) or 5(a)(3)(v) must be used for contents
exceeding é’oé Watts decay heat per package

For the contents des% bed in 5(b ?)(m)

One HFIR fuel assembly. The fuel assembly is composed of one inner fuel element,
with up to 2628 grams U-235, and one outer fuel element, with up to 6872 grams
U-235. The maximum uranium enrichment is 93.2 weight percent U-235. The
maximum burnup per assembly is 2300 MWd, the minimum cool time is two years.
Decay heat not to exceed 600 watts per package.
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5.(0) (2)

Maximum quantity of material per package (Continued)

(iv)

(v)

(vi)

For the contents described in 5(b)(1)(iv):

A maximum of 4393 grams U-235 per package. The maximum uranium enrichment
is 94.0 weight percent U-235. Decay heat not to exceed 35 watts per package. The
TSR fuel elements must be positioned and limited within the TSR fuel basket as

follows:

Lower fuel basket section -, Up:to 4.u per or lower fuel elements, or a combination
"iof Upper 1dé ower fuel elements, for a total U-235 mass

of 1412 gra ne’ 4&

Upper el bé‘ske section - Upto 6 annula e
element forfa 'ﬁw 235 mass of 2677 grams.

o

fithe fuel basket 85 watts per cell in the

per ceH 135 wat k
ower ha%@f the fuel basket (i.e., the

i
lower hal&a«of thetfuel E\asket/

Failed fuel ele “ents are permltted provided the: damage is limited to cladding defects
due to-corrosion, nieks, and scratches Falled fuel elements must be structurally and

geometrically intact. \

For the contents described in 5(b)(1)(vi):

Weight of contents, including fuel elements, spacers, shoring, and hardware, not to
exceed 42.8 Ibs per fuel basket cell.

For stainless steel and inconel clad fuel, decay heat not to exceed any of the
following: 1500 watts per package, 120 watts per cell, 35 watts per cell in the upper
half of the fuel basket, 85 watts per cell in the lower half of the fuel basket, 765 watts
in the lower half of the fuel basket (i.e., the lower half of all 21 cells combined).

For aluminum clad fuel, decay heat not to exceed either of the following: 630 watts
per package, 30 watts per cell.
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5.(c) Criticality Safety Index

For the contents described in 5(b)(1)(i),

5(b)(1)(ii) (except byproduct material),

and 5(b)(1)(iii); and limited in 5(b)(2)(i),

5(b)(2)(ii), and 5(b)(2)(iii): 100

For the contents described in 5(b)(1)(iv),
5(b)(1)(v), 5(b)(1)(vi), and byproduct material from 5(b)(1)(ii);
and limited in 5(b)(2)(iv), 5(b)(2)(v), S(p)(ﬁg)g(vi)f%n‘g&5£}(d!?‘)(2)(ii): 0.0

St P T Vg £ -
ies-per package must be ”th@gﬁform of metal, metal alloy or

6. Plutonium in excess of twenty, curi
reactor fuel elements. Sk

=

7. The U-235 equivalent madss is determined by U-235 mass plus 1.66.times U-233 mass plus 1.66

times Pu mass. A — e ﬁz .
*u,‘:\‘ : = o %’*ﬁ{ :
8. Bolt torque: ) &

I

L

= N
ued 10690 ft-I

g
5

The cask lid boltsémust be torq

The bolts used tcf}%‘@*cure thegtop ack base mué{? be torqued to 100 ft-lbs

(dry). 1) PR
; &
9. (a) For any package coniia bstanCes whiciﬁf*could radiolytically

de by t€sts and measurements or by
lowing @tgria are met over a period of
o

: Y s

analysis of a egﬁesenté’ﬂve [.’igckg ’ at the
mi ne: o

;:/Aié;éé;,: s - % ®

4

generate co‘r%ggstiblﬁ« 5 d

time that is twiGe the expected ship

(i) The hydrogieﬁfg{;‘énerated must be limited to a rﬁ“g{ar Cjuantity that would be no more
than 5% by volume'{dr equivalent limits tg;;;?other“inflammable gases) of the
secondary containe‘?‘gas‘gﬁ?gsid«if{pfes;égt at STP (i.e., no more than 0.063 g-moles/ft®

at 14.7 psia and 70°F); or

(ii) The secondary container and cask cavity must be inerted with a diluent to assure that
oxygen must be limited to 5% by volume in those portions of the package which could
have hydrogen greater than 5%.

For any package delivered to a carrier for transport, the secondary container must be
prepared for shipment in the same manner in which determination for gas generation is
made. Shipment period begins when the package is prepared (sealed) and must be
completed within twice the expected shipment time.

(b) For any package containing materials with a radioactivity concentration not exceeding that
for low specific activity material, and shipped within 10 days of preparation, or within 10 days
after venting of drums or other secondary containers, the determination in (a) above need
not be made, and the time restriction in (a) above does not apply.
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10. Prior to each shipment (except for contents meeting the requirements of special form radioactive
material), the package must be leak tested to 1 x 10° std cm®¥/sec. Prior to first use, after the third
use, and at least once within the 12-month period prior to each subsequent use, the package must
be leak tested to 1 x 107 std cm?/sec.

11. The cask must be vacuum dried prior to shipment if contents are loaded under water, or if water is
introduced into the cask cavity. During shipments for which vacuum drying is performed, the cask
cavity must be filled with helium.

12.  In addition to the requirements of %Sub;baﬁﬁG oin’iéFR gja((t 71

o b . Ta .

(a) Prior to each shipmefkﬁiw the cask seal must be lnspected,i;TQe seal must be replaced with a
new seal if inspgcti%}\ shows any defects or every 12 mOntﬁ§, whichever occurs first; and

(b) Each package rﬁt*]s\t:mget the Acceptance Tests and Mainten nce Program of Chapter 8 of
the applicati&éfmﬁexcéﬁgﬁ“ %%Lnspections in Section 8,2 of the appli¢ation must be performed
at least oncefwithin theif2-month period prior to eachy use; and

(c) The packa,,&;gié?must be pr ted in acé@ance with the Operating
Procedureﬁ@f Chapter 7

%}:ﬁ\‘z}}‘l i} E

13.  Appropriate carrierifacks C
accident conditions of trang

14.  Each batch of ethyl%&%prop?f‘
application. % P 4

15.  Fissile mass limits for re tor fuel are based-on fissile mass prioritorirradiation.

“E ufi 1 L

16. For the contents described inéé(b)(%}gi), 5(b)(1)(ii), 5(b)(#)(v), and 5(b)(1)(vi), the package may be
transported horizontally. For horizohtal‘transpor, the package must be secured to the truck bed
with the top end of the package (closurée end)tacing the front (cab) of the truck. For horizontal
transport of irradiated fuel and byproduct material contents described in 5(b)(1)(i) and 5(b)(1)(ii), the
maximum decay heat is limited to 600 watts per package and the lead liner described in 5(a)(3)(ix)
must be used.

17. Packagings may be marked with Package ldentification Number USA/9228/B(U)F-85 until
May 31, 2006, and must be marked with Package Identification Number USA/9228/B(U)F-96 after
May 31, 2006.

18. Air transport of fissile material is not authorized.

19. The package authorized by this certificate is hereby approved for use under the general license
provisions of 10 CFR 71.17.

20. Revision No. 22 of this certificate may be used until May 31, 2007.

21. Expiration date: May 31, 2011.
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REFERENCES

General Electric Company application dated December 12, 2000.

Supplements dated: December 20, 2000; March 16 and 27, 2001; March 22, 2002; and March 25, May 4,
5, and 23, July 28, 2005, and January 25, 2006. |

N%CLEAR REGULATORY COMMISSION

£

FOR THE.U.

Licensing Section e
Spent Fuel Project Ofgi;e s
Office of Nuclear Matetial

““aﬁnd Safeguards

Date: Maqt f,_200)p




