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U.S. DEPARTMENT OF ENERGY

ut n) CERTIFICATE OF COMPLIANCE
3 0 "" " For Radioactive Materials Packages

13. Crrtificato Number 1b. Revision No. ic. Package Identification No. Id. Page No. le. Total No. Pages.

6459 1 USA /6495/B( )F-SAN 1 3

2. PREAMBLE
22. This certificate is issued to satisfy Sections 173.393a,173.394,173.335, and 173.396 of the Department of Transportation Hazardous .

IMaterials Regulations (49 CFR 170-189).

2b. The packaging and contents described in item 5 below, meets the safety standards set forth in Subpart 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 with any requirement of the regulations of the U.S. Department of
Transportation or other appi; cable regulatory agencies, including the government of any country through or into which the package y

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 addressf (2) Title and Identification of report or application: (3) Date:

(a) DPSPU 71-124-4 |a) March 5, 1982Energy Systems Group Saf ty Summary Report
Rockwell IXternational

Paducah Demonstration Cask, Revised Feb. 19828900 De Soto Avenue (Packaging of Radioactive and Fissile Material)Canoga Park, CA 91304
(b) Ltr. V.'J. Schaubert to C.J.Mauck (b) Dec. 2, 1982

4. CONDITIONS
This certificate is conditional upon the fulfilling of the requirements of Subpart D of 10 CFR 71,as apphcable,and the conditions specified
in item 5 below.

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

(A) Packaging

(1) Model No.: Paducah Demonstration Cask
(2) Description: The cask consists of two concentric stainless steel shells

separated by 5.75-inches of laminated depleted uranium. The inner shell
'is 0.25-inches thick and has a cavity 50.75-inches long by 17-inches ID.
The outer shell is 0.5-inches thick, 80-inches long, with a 30-inch OD,

'

which is also the base for 3-inch by 3/16-inch heat transfer fins. Cask
'

net weight is approximately 27,500 pounds.

(3) Drawings:

E-M-12170A, Rev. 3 (Union Carbide) EC2-6860-11 (Du Pont)
E-M-12170B, Rev. 2 (Union Carbide) EC2-6860-12 (Du Pont)
E-M-12170C, Rev. 1 (Union Carbide) EC2-6860-13 (Du Pont)
E-M-12170D, Rev. 2 (Union Carbide) W447019 (Du Pont)

'
W447053 (Du Pont)

i

No Number (Energy Systems Group) Figure 1, Page 7, DPSPU 71-124-40,
Supplement No. 2. (

045000036 (Energy Systems Group), Basket
4

Ga. Data of issuance: | Gb. Expiration Date: March 31, 1987 -

FOR THE U.S. DEPARTMENT OF ENERGY

11. Address (of DOE issuing Oflicel 7b. S' n ture, .,and Te e (c , DOE Approving Official)

San Francisco Operations Office g
1333 Broadway
Oakland, CA. 94612 Richard A. Du Val

Acting Manager, SAN'

-

8306240432 830613
PDR ADDCK 07106495
C pg
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5. Description of Packaging and Authorized Contents, Model Number, Fissile Class,
Other Conditions, and References: (Continued)

(B) Contents

(1) Type and Form of Material

(i) Irradiated Mixed-Oxide SEFOR Fuel Rods

Fuel rods consist of 0.98-inch OD by approximately 48-inch long
stainless steel rods containing helium-bonded mixed oxide and
depleted uranium oxide pellets. ~Each standard element weighs
approximately 11 pounds and, before irradiation, contained 600
grams of plutonium and 2470 grams of depleted uranium. Several
non-standard rods carry slightly different contents.

(ii) Irradiated Mixed-Oxide SEFOR Fuel - Repackaged

Fuel contents of mixed oxide pellets crushed to pieces and powder
which has been packaged into aluminum transfer canisters.
Transfer canisters are nominal 1.0-inch diameter by 0.035 wall
thickness by approximately 40 inches long. Each canister contains
approximately the contents of an original standard SEFOR rod,
or approximately 300 grams of plutonium and 1235 grams of depleted
uranium. Several canisters with non-standard material will
contain somewhat different loadings.

A miximum of six fuel transfer canisters are packaged into each
shipping canister. Each shipping canister consists of a 3.55 inch
diameter by 0.125 wall thickness by approximately 44-inch long
aluminum tube with a plate welded at one end and a handling
fixture at the other. Overall length is approximately 48 inches.
Canister gross weights are approximately'15.8 kilograms.

(2) Maximum Quantity of Material Per Package

(i) Cask insert construct ed to hold 21 SEFOR fuel and 3 SEFOR B C4
poison rods in each of four compartments or quadrants: Rods may
be subpackaged, in varying numbers per package, prior to placing
into the insert quadrants.

(ii) The cask SEFOR fuel return basket is designed to hold 13 shipping
canisters in a fixed configuration. The three eneter holes will
not be used for SEFOR return shipments and contain obstructions
to prevent inadvertent usage. A maximum of 60 fuel transfer
canisters can be shipped by utilizing the ten remaining basket
openings. This equates to 30 original SEFOR pins or approxi-
mately 18 kilograms of Plutonium and 74 kilograms of depleted
Uranium. Thirteen (13) hollow cylindrical basket supports are
filled with B C to also act as poison rods. These are constructed
of nominal 1 4 inch diameter by 44-inch hollow pipes, capped, and
welded into place.
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(iii) Content plus insert not to exceed 2500 pounds. Content not to
exceed decay heat generation of 12 watts per fuel rod / transfer
canister or 1343 watts total (= 4590 Btu /hr).

-(C) Fissile Class~

(i) Fissile Class III.

~6. The. cask shall be leak tested in accordance with Appendix A, Supplement 2, of
DPSU 71-124-4B, " Operating Procedures, Paducah Demonstration Cask."

7. .The lid metal 0-ring must be replaced for each shipment.

8. The package authorized by this certificate is approved for use under the general
provisions of 49 CFR 173.393a and the intent of_10 CFR 71.12(b).
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CoNCUE4RENCES

RTG. SvMBOL

DP
San Francisco Operations Office, DP

- - INITIALS /$1G.

.-mr Mauck'

Paducah Cask *"
Certificate of Coupliance USV6495/B( )F - SAN g/ /83.,

Joe M b% %k b'
- * "''

"'** "" '

/.

iNrne/sa4.

RTAB
The EOE Certificate of Capliance USA /6495/B( )F-SAN has been atended to

. ,,,,

include the conditions for retura of SEOR declad and repackaged fuel to' the 1/g/83
Savannah River Plant in a new basket configuration. In providing this modifi- ,,o ,y,,ot

cation, carparisons were trade with previous Paducah Cask analyses and tests
conducted for a configuration with package contents weighing greatly in excess' ,,,mt,,3.

of the SEOR shirment ( 2,500 lbs vs 600 lbs). Supplement 20.3 has been added
to DPSPU 71-124-4B and includes the revised analyses in the follcwirq areas: ,,,,

1. Structural Evaluation -

, , , ,

2. Thermal Evaluation
3. Criticality '

,,,,t,,,,

The proposed content weight o'f approximately 600 pound's for a declcd fuel oATE

shipaent is considerably less than the 2,500 pounds used in the Appendix A
analysis of the Paducah Cask Safety Sunrary Ieport. The new basket should ara svusot

easily sirvive any projected irpact loads.
INITIALS /S.

The thermal calculations slow a total decay power of 62.4 watts. This is
considerably less than the 1,324 watts por cark loading as calculated for the oArE

original shiprent of the fuel fran tM SEFUt site and the 12 watts per fuel
rod (1,343 watts total) allowed in the original certificate. RTG SYMBOL

Decause of criticality considerations, only 10 Inles are being utilized of the ,Nimts, .

13 available. By using only the 10 outer holes, the annular geanetry of the
original shipaent is maintained, thus allcwing use of the original criticality oArE

evaluation. The new evaluation slows that the fuel configuration in the new
basket is less reactive than that stated in the original basket loading due to nra svusoi.

the Iretled of fuel clustering and there being less fuel, greater flux depression,
reduced ' thermal utilization, and an increase of the poison red surface area. ,NmAts,3.

As a result of the additional safety analyses, illustratirx3 the use of the oATE

Paducah Cask for return shiptents, the cask will reet the requirements of DCE
Order 5480.1, Chapter 111. The atended certificate is reccrarended for approval, ara svueoL

INITIALS /StG.

Original signed by: RTM6
oATE

Charles J. Mauck

cc: C. J. Mauch

FIG # - \
ooe roaw Ao oo r-ni OFFICIAL FILE COPY

, INITa'bL
--
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n ... .

|'."';"'' ".'; . December 2, 1982 In reply refer to 82ESG-8671,

jm.. . . . .
Aw*. . . O C a.es p
og. g,

. . . . . ,, ,

" ' . ' " ' , . , ~ . tir. Charles Mauck
"'

Defense Programs Division" ' * ""

Z"T Department of Energy...

!|," , '",; , San Francisco Operations Office
1333 Broadwaye .o . . .e 4 4.x ,

[",,*,,* ;g Oakland, California 94612
. . . . ,i

fr . O,; Dear Mr. Mauck:
.sw e . 3, I

%~|,, , . :.". Subject: Paducah Cask'

y,' ,' " g Certificate of Compliance USA /6495/B( )F-SAN

II52 II Enclosed is Revision 1 of Certificate of Compliance USA /6495/B( )F-SAN
.;~"'f ' ' ""J ' for the Paducah Cask. It has been amended to include the conditions

for return of SEFOR declad and repackaged fuel to the Savannah River'|;'||'- |,';; ,-
Plant in a new basket configuration. Also enclosed are our internal.e..,., t..

|||; review documents supporting the Certification Change along with a' ' * ' '

, , , . ,

c-- ; ;.; drawing of the cask basket.
,,

%'."~ ' ' E The thermal calculations show that a full loading using all 13 holes
7,'||,'|c, ''/; in the basket would yield a total decay power of 62.4 watts. This

,

thermal load calculated value is considerably less than the 1324 watts~ ~ - - -

per cask loading as calculated for the original shipment of the fuelw,, y,a ,

from the SEFOR site tc the Savannah River Plant and the 12 watts perw 4 -- nao e

2'*7"' M ! fuel rod or 1343 watts total allowed in the Certif.icate of Compli-
ance. In addition, only 10 holes are being used because of criti-f='t 4'j ' , , _cality considerations.- me.

m.o e a e

s4 The proposed content weight of approximately 600 pounds for a declad
fuel shipment is considerably less than the 2500 pounds used in the" '# o

Appendix A analysis of the Paducah Cask Safety Summary Report. Our
structural evaluation shows that the ned basket should easily sustain

_ _

any projected impact loads." r

,#T - V
The criticality evaluation was conducted using only th'e 10 outer..

' ' ~ ~ ' ' "

'"7'' canister positions. By this means, the annular geometry of the
original shipment configuratfor,was maintained, thus also allowing the'""+" ii

- k""~*"'" use of the original shipping criticality evaluation. Our evaluation
Gu _

'A MJ
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U 11 # .?
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'
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82ESG-8671 Rockwell
December 2, 1982 International
Page 2

shows that the fuel configuration in the new basket for return ship-
ments is less reactive than that stated for the original basket load-
ing due to there being less fuel, greater flux depression, and reduced
thermal utilization and because of the method of clustering of the
fuel and an increase of the poison rod surface areas.

Approval of the Certificate of Compliance for the new basket insert is
requested. Also enclosed for your files are the following copies of
our internal review documents.

Internal letter dated October 20, 1982 E. H. Mouradian to
D. C. Campbell, " Fuel Pins in SEFOR Shipping Canisters to be
Transported in Paducah Shipping Cask" (Thermal Evaluation)

Internal letter dated October 12, 1982, W. L. Propes to
R. S. Frazier, "Declad SEFOR Fuel Shipment in the Paducah Cask"
(Structural Evaluation)

Supporting Document 0455RR000005, " Criticality Study for Return
Shipments of SEFOR Fuel in the Paducah Demonstration Cask"

Drawing 045000036, "Paducah Cask Insert for Declad SEFOR Fuel
.

Shipping Canisters."

Very truly yours,

.,QI

V. J. Schaubert, Manager
Nuclear flaterials Management
Energy Systems Group

,

6007A/sih

Enclosures as stated
,

.

- - -. - - ., - -
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u.S EEPA%TMENT oF ENEIGY* g,'

CERTIFICATE OF CORIPLIANCE .

fin vtI' CP" g3
For Redeemet6ve Motornes Peeksess

.

it. Revanon No. Ic. Ptahago lesntWessten ho. 16. Page Sto? to. Tees @.Peges.

Ie. Cer3HI Nusseer 1 USA /6495/B( )F-SAN 1645

2. PREAMBLE
2n. This eartWaste is immed to estefy Esctions 17323o,17334,17325,ese 17326 of stie Desertsnent of Transportation Honoreois

Motorises Reguestens (40 CPR 170-1891.

The pnek png esW enneenes esmerased in team 5 betous, poets the esfaty sonnemeds est torth in simport C of This 10,Coes of FederalMs.
Repuestseas. Pert 71,*feekeeseg of Redseactive Meteral for Tsensport sauf Tresaperusteen of Redenetsus Motorist Under Carisen
Condeteens."

This eartifete esas est seleue the sonesener from complease estth say voeuwenent of tese reguestions of tete US.Deportenont of2c.
Teeneooristen er etter applassade reguistory esencias, inclusbag stie gouerassent of any enuntry through er into uphich stie package
esill to trone.orted i

1

3. This eartifieste is issued on tone hose of e esfety onelvois report of the pestiege aussen er appliestica-
(1) Prepared by imenee and newsess).- (21 Tnte end beentifesten of saport er esplessison: (3) Date: |

Nov. 10, 1982 l
|

Energy Systems Group DPSPU 71-124-4
Rockwell International Safety Sununary Report
8900 De Soto Avenue Paducah Demonstration Cask, Revised Feb.1982
Canoga Park, Ca. 91304 (Packaging of Radioactive and Fissile Material)

4. CONDITIONS
The sortitesote a sondetenel upon the fuWellwg of ttie reevirenents of sameert D of 10 CFR 71,as opphasties, sad the senditions epocifsad
in seem & belouv.

s. o=ergnion of roomaese end Author == ceawa=. Man' Nun *er. P'=a Coe,oim comeniine.one Reseeams

(A) Packaging

(1) Model No.: Paducah Demonstration Cask
(2) Description: The cask consists of two concentric stainless steel shells

separated by 5.75-inches of laminated depleted uranium. The inner shell
is 0.25-inches thick and has a cavity 50.75-inches long by 17-inches ID.
The outer shell is 0.5-inches thick, 80-inches long, with a 30-inch OD,
which also is the base for 3-inch by 3/16-inch heat transfer fins. Cask
nec weight is approximately 27,500 pounds.

~

(3) Drawings: .

E-M-12170A, Rev. 3 (Union Carbide) EC2-6860-11 (Du Pont)
E-M-12170B, Rev. 2 (Union Carbide) EC2-6860-12(DuPont)
E-M-12170C, Rev. 1 (Union Carbide) EC2-6860-13(DuPont)
E-M-12170D, Rev. 2 (Union Carbide) W447019 (Du Pont)

W447053 (Du Pont)

No Number (Energy Systems Group) Figure 1, Page 7, DPSPU 71-124-40,
,

Supplement No. 2.
.

045000036 (Energy Systems Group), Basket|
es. new of lausnee April 5, 1982 | ei. as enos=: March 31, 1987

FOR THE U.S.OEPARThtENT OF ENERGY

7e. Amoress lof DOE Asseana 04erf 7b. Sigastare, feene,and Tate lef DOE Appreemio Offscatl

|
San Francisco Operations Office
1333 Broadway
Oakland, Ca. 94612

,

9
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5. Description of Packaging and Authorized Contents, Model Number, Fissile
Class, Other Conditions, and References: (continued)

(B) Contents

(1) Type and Form of Material

(1) Irradiated Mixed-Oxide SEFOR Fuel Rods

Fuel rods consist of 0.98-inch OD by approximately 48-inch long
stainless steel rods containing helium-bonded mixed oxide and
depleted uranium oxide pellets. Each standard element weighs
approximately 11 pounds and, before irradiation, contained 600
grams of plutonium and 2470 grams of depleted uranium. Several
non-standard rods carry sligntly different contents.

(ii) Irradiated Mixed-0xide SEFOR Fuel - Repackaged

Fuel contents of mixed oxide pellets crushed to pieces and powder
which has been packaged into aluminum transfer canisters.
Transfer canisters are nominal 1.0-inch diameter by 0.035 wall
thickness by approximately 40 inches long. Each canister contains
approximately 1/2 the contents of an original standard SEFOR rod,
or approximately 300 grams of plutonium and 1235 grams of depleted
uranium. Several canisters with non-standard material will
contain somewhat different loadings.

A maximum of six fuel transfer canisters are packaged into each
shipping canister. Each shipping canister consists of a 3.5 inch
diameter by 0.125 wall thickness by approximately 44-inch long
aluminum tube with a plate welded at one end and a handling
fixture at the other. Overall length is approximately 48 inches.
Canister gross weights are approximately 15.8 kilograms.

(2) Maximum Quantity of Material Per Package

(i) Cask insert constructed to hold 21 SEFOR fuel and 3 SEFOR B,C
poison rods in each of four compartments or quadrants: Rodi may
be subpackaged, in varying numbers per package, prior to placing
into the insert quadrants.

(ii) The cask SEFOR fuel return basket is designed to hold 13 shipping
canisters in a fixed configuration. The three center holes will
not be used for SEFOR return shipments and contain obstructions
to prevent inadvertent usage. A maximum of 60 fuel transfer
canisters can be shipped by utilizing the ten remaining basket
openings. This equates to 30 original SEFOR pins or approxi-
mately 18 kilograms of Plutonium and 74 kilograms of depleted

. Uranium. Thirteen (13) hollow cylindrical basket supports are
filled with B C to also act as poison rods. These are con-4
structed of nominal 1-inch diameter by 44-inch hollow pipes,
capped, and welded into place.

|
t

-_ , , _ _ _



. .
.

.
.

Page 3

(iii) Content plus insert not to exceed 2500 pounds. Content not to
exceed decay heat generation of 12 watts per fuel rod / transfer
canister or 1343 watts total (= 4590 Btu /hr).

(C) Fissile Class

(1) Fissile Class III.
6. The cask shall be leak te.=ted in accordance with Appendix A, Supplement 2

of DPSU 71-124-48, " Operating Procedures, Paducah Demonstration Cask."

7. The lid metal 0-ring must be replaced for each shipment.

8. The package authorized by this certificate is approved for use under the
general provisions of 49 CFR 173.393a and the intent of 10 CFR 71.12(b).

1

.

abg:1124

__ _ - . - .- _ _ _ - - . - . _ _ _ _ ._ _ _ _ _ _ _ . _ _ . _ _ _ , . . - -
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"- October 12, 1982 350-82-83.. 9

i nou. , . . .10 .,...t.....~ .. , . .

R. S. Frazier W. L. Propes' .
..

731, 071-T020 731, 071-LB30
..

*

3607
.

Declad SEFOR Fuel Shipment in the Paducah Casksuteer.

The atteched infonnation is supplied in support of the effort
to obtain Regulatory Agency permission to proceed with the
declad SEFOR fuel transhipment to the Savannah River site.

The Paducah Cask structural evaluation for the SEFOR fuel ship-
ment is acco Wmshed in the same manner as was done in DPSPU71-124-4A
Supplement 1, that is, by comparison to prior Paducah Cask analyses
and tests conducted for a configuration with a package contents -

weight greatly in excess of the SEFOR shipment ( ~ 2500 lb. vs. 600 lb.).

The cask insert (Ref. dwg. no. TBD) analysis is attached and appears
as part of the new Supplement no. 3 of DPSPU 71-124-48. The information
follows the fonnat used in previous supplements and is in accordance
with 10CFR part 71.

L

$ Af ' '
W. L. Propes
Pressure & Structural Components

Stress Analysis

pho:WLP

*H. M. Minami k1J LB30cc:
*D. Campbell '8's LB14

i

! W. Dennison NB02
*R. De Minico T020
*L. Rico LB30
*T. Shimazaki LB30
*E. Mouradian LB30

* No Attachmentt

:

o

|

|
. .. _ . - - - _ _ - . . _ - . . . . - . . - - . . . . _ _ . . . - . . _ _ .
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|D.C. Campbell E.M Mouradian
*

731, 071-T020 ,' 731, 071-LB30

Ext. 3320.

s e >* r . Fuel Pins in SEFOR Shipping Canisters to be transported in
Paducah Shipping Cask

Ref: 1). Personal Comunication, David Campbell, ETEC (Ext. 5387)

2). Safety Sumary Report - Paducah Demonstration Cask
DPSPU-71-124-4, Rockwell International, February 1982,
(Supplement No. 1, DPSPU 71-124-4A, Pgs. 22-28)

3) I.L. - R.E. Rankel to J.R. Miller /W.F. Dennison, "Paducah
Demonstration Cask: Hypothetical Accident (Fire)".
1.L. #650-82-004, January 25, 1982.

The Paducah Fuel Shipping Cask is to be employed to transport declad
fuel material in ".SEFOR Fuel Shipping Canisters". Thirteen such canisters,
containing fuel material with a total decay power of 62.4 watts (213 BTU /hr)
are to comprise the full load for the shipping cask. See Fig. 1 & 2.

This thermal load is considerably less than the 1324 watts on which the
calculation of Reference 2 (DPSPU 71-124-4 Supplement 1. Pg. 22-28)
was based.

A simplified calculation has been made for the current 62.4 watts loading,
and is shown on the attached sheets. Theanalysisindicatesghatthe
peak fuel pin material temperature would be approximately 120 F higher than
that of the ambient environment.

0
Assuming an ambiegt 100 F, the indicated peak fuel pin temperature is .

approximately 220 F in the steady-state condition. No transient calculations
have been made. However, as the bulk of the themal capacitance is in the
cask, transient behavior in response to a fire should be similar to previous
analysis by Rankel. (See Reference 3).

Data on the acceptable temperature crite'ia was not made available to this
analyst. However, it is apparent that the c.alculated tageratures are far
below those in Reference 2, even if a generous margin were to be allowed.

i

(1u. N.$
E.M Mouradian
Thema1/ Hydraulic Analysis

cc: W.F. Dennison NB02 * 'J.H. Walters LB07 *

R.J. Tuttle NB13 * W.L. Propes/ LB30 *
W.R. McCurnim T020 * L.G. Ricoef. LB30

_
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