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U.S. DEPARTMENT OF ENERGY

$$$f) CERTIFICATE OF COMPLIANCE
I' # II For Radioactne Materials Pacuages

ta. Certificate Number Ib. Revision No. Ic. Package identification No. Id. Page No. | 1e. Total No. Pages.
5507 8 USA /5507/BLF (DOE-OR) 1 ! 3

2. PREAMBLE
2a. This certificate is issued to satisfy Sections 173.393a.173.394,173.395, and 173.396 of the Department of Transportation Hazardous

Materials Regulations (49 CFR 170-1891.

2b. The packaging and contents described in item 5 below, meets the safety standards set forth in Subpert C of Title 10 Code of Federal
Regulations, Part 71," Packaging of Radioactive Material for Transport and Transportation of Radioactive Material Under Certain
Conditions."

2c. This certificate does not relieve the consignor from compliance mth any requirement of the regulations of the U.S. Department of
Transportation or other apphcable regulatory agencies, including the government of any country through or into wnien the package
will be transported.

3. This certificate is issued on the basis of a safety analysis report of the package design or application.
(1) Prepared by (Name and addreul (2) Title and identification of report or application: (3) Date:

a. Safety Analysis Report for November 1977
Oak Ridge National Laboratory Packaging (SARP)-HFIR Spent
Post Office Box X Fuel Element Shipping Cask

9*' Report No.: ORNL/EIU/TM-12
(continued on next paae)

4. CONDITIONS
This certificate is conditional upon the fulfilhng of the requirements of Subpart O of 10 CF R 71, as sophcable, and the conditions specified
in item 5 below.

5. Descripticn of Packaging and Authorized Contents.Model Number, Fissile Class, Other Conditions,and References:

(a) Packaging:
(1) Model: HFIR (High Flux Isotope Reactor) Spent Fuel Element Shipping Cask
(2) Description:

; Packaging for irradiated fuel elements and irradiated UCC primary fb
| target capsules. The inner cavity is 17-7/8-in. diameter x 32-in. deep. The

intemal configuration is detennined by the type of fuel elements being
shipped as follows:

(i) For HFIR fuel elements--a removable post consisting of aluminum
wrapped with cadmium is centered in the cavity. 'lhe fuel assembly,

(1 inner element and 1 outer element) is positioned in the cavity by al

concentric fuel basket fabricated of stainless steel clad cadmium.

| (ii) For ORR (Oak Ridge Research Reactor) type fuel elements which also
j include BSR (Bulk Shielding Reactor) fuel elements, for PRR (Puerto

Rico Researth Reactor) fuel elements, and for CP-5 (Chicago Pile Ib.'

I 5) fuel assemblies--the fuel elements are positioned in the cavity by

@9 m gazine fabricated of stainless steel clad cadmium. The primary
tb target capsules will be positioned in the same magazine. Adapters

will be utilized to hold the capsules in the magazine. The center postt

! is removed.
l C. Date of issuance: Aucust 2, 1982 | Gb. Expiration Date: August 1,1987
l FOR THE U.S. DEPARTMENT OF ENERGY

7a. Address (of DOE issuing 0ffice) 16. Signature, Name, and Titte (of DOE Approving Officiall
,

US Department of Energy (0,q t s. [M
Post Office Box E William H. Travis, Director
Oak Ridge, TN 37830 Safety & Environmental Control Division,
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3.(2) (Ccntinued)

b. Memorandun, R. M. Moser to William H. Travis, Decernber 30, 1975.

c. Memorandun, R. M. Moser to William H. Travis, October 27, 1976.

d. letter, M. E. Ramsey to J. A. Lenhard, July 26, 1979.

e. Letter, K. W. Scrmierfeld to J. A. Lenhard, July 29, 1982.

5. (Continued)

(iii) For PRNC (Puerto Rico Nuclear Center) TRIGA/ FLIP type fuel assenblies--
the fuel assemblies are positioned in the cavity by a steel, aluminun,
and elastcmer basket. The center post is renoved.

Shielding censists of a nominal 8-3/4-in. thicl< ness of lead between 1/2-in.
thick stainless steel inner and outer liners. Overall dimensicos are
46-3/8-in. diameter x 72-1/2-in. high. Access to the cavity is through a top
plug having 14 1-1/2-in. alloy steel studs. The gross weight is 23,000 lb.

(3) Drawings:

The cask and modifications are described in Oak Ridge National Laboratory
Drawings: M-10191-EL-OO1-D through -OO6-D, -OO7-C, and -OO8-D through 012-D.

The PRNC TRIGA/ FLIP fuel basket is described in Argonne National Laboratory
Drawing No. : W-0170-0090-DE-00.

(b) Contents:

(1) Type and ForTn of Material

Solid, large quantity of radioactive materials, fissile q in metal
cladding as irradiated fuel elements OR as irradiated primary Mo target

capsules.

(2) Maxinun quantity of fissile material per package

uel assembly containing up to 9,500 g of U as
(i) One HFIR irradia%{U enrichment up to 93uranian oxide at a

(ii) Seventeen ORR-type irradiated fuel elements (These fuel elements are
also referred to as ? - fuel elements'. Other f4IR-type fuel ele-

ments with up to 400 g loading and cmstnaction similar to the E2
fuel elements are also authorizg) each containing up to 400 g of U

355ur nium-aluninum alloy at a U enrichment up to 93% for a maxinun
U content of 6,800 g.

(iii) genteen irradiated PRR fug elements each containing up to 192 g3gf
U as uraniun oxide as a U enrichment up to 20% for a maxinun ~ U

cmtent of 3,264 g.
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(iv)Seveng irradiated ANL-CP-5 fuel assentgi,gs each containing up to .170
g of 335ur niun-aluminum alloy at a U enrichment up to 93% for
a maxirrun U content of 2,890 g.

(v) Forty-eicfit PRNC TRIGA/ FLIP irradiated fuel 23 sernblies, led for at

least30 days,eachcontgingupto125gU enrichment of 70%, for a maximum ' gum
as a uranium-zi

hydride mixture, with a U content
of 6,000 g.

(vi) Four irradiated primary Mo target capsules, cooled for eight Patrs after

U at 93% gg% period of less than 30 days,23 Ben c ntaining up t 20 g of
1rradiati$35 -

enrichment, for a maximum U content of 80 g.

The heat load is i 3.57 kw.

(c) Fissile Class III

.
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OAK RIDGE NATIONAL LABORATORY,

OPERATED BY

UNION CARBIDE CORPORATION
NUCL5AR DIVIS10N

O
PO5T OFFICE box X

OAK RIDGE, TENNES5EE 37830

July 29, 1982

Department of Energy, Oak Ridge Operations
Attention: Mr. J. A. Lenhard, Assistant Manager

for Energy Research and Development
Post Office Box E
Oak Ridge, Tennessee 37830

Gentlemen:

Request for Revision to Certificate of Compliance
No. 5507, HFIR Spent-Fuel-Element Cask

We request that the subject Certificate of Compliance be revised to permit
235shipment of ORR fuel containing up to 350 grams of U. This change will

permit the shipment of low and medium enriched fuel currently being tested
235U limitsin the ORR, and will bring the certificate into agreement with

in the ORR Technical Specifications.

The attached letter, Nuclear Criticality Safety Addendum to ORNL-HFIR
Spent-Fuel-Element Shipping Cask, J. T. Thomas to R. V. McCord, indicates
that the shipment of fuel elements with initial fuel content as high as

235400 grams of U per-element is acceptable.

Very truly.yours,

i

!

feld. ;
;

! .xect Ive Director for
' Supp rt and Services

KWS:SSH:mca

, Attachment

cc: 'J. H. Evans
R. F. Hibbs, w/o attachment

i

| H. Postma, w/o attachment
^

W. R. Ragland, w/o attachment
J. H. Swanks (6)
W. E. Terry
File - RC

E m_ _- _ -
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B. L. Corbett. . , ,
' "

S. S. Hurt
1/25/82 - ma

January 21, 1982

R. V. McCord

JLus_Leat.frit.is.a)1tv Safety Add _e.Ddum to the OR$-11FJR Spent-Fuel-Element
ph_impJng_Ca_s_k.

Under gg present nuclear Safety Request No. 78S1 ORR clcmonts containing
300 g U or less may be shipped in the HFIR carrier. A recent study,
"Criticalit y Assesstnent of Basket Designs for Use in the MH-1 A Shipping
Cask", ORNL/CSD/TM 172, deconstrates that the prerence of a strong thermal
neutron absorber in g g shipping cask renders the cask kto increases in the Uloadingintherangefrom250t87$80ginscgtiveU
per element. Since cadmium is positioned in the HFIR cask in a distribution
more favorable than the Foral proposed for the MH-1A cask it is reasonable not

toexpectachangeggthek[ementtobeshippdof the HFIR carrier were ORR clements7containing %400 g U per c e. In the absence of the
ggorber, an estinate of the AkU to the elements of a crit 10$[ expected for a Am increase of 100 g

syggewouldbeat7ut0.05. Further,
elements which have experienced N255 U burnup, ignoring the presence
of fission products, can be expected to evidence a -ek of 40.06 compared
to the initial loading.

It is concluded, there fore, that the rhipr;egt of gent fuel c1ceents con-
taining initial loadings as great as 400 g U per c1ccent trould not
compromise the IcVel of suberiticality in the use of the IIFIR carrier.

. l - / Lw"
. T. Thomas

Chairman, Criticality Ccmittee

JTT:Jh

cc: H. G. Burger
Criticality Committec '

William A. Pryor, ORO

._ - ___ _


