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Combustion Engineering, Inc.
ATTN: Mr. H. V. Lichtenberger
1000 Prospect Hill Road
Windsor, CT 06095

Gentlemen:

As requested by your application dated July 1, 1988, as supplemented, enclosed
is Certificate of Compliance No. 9022, Revision No. 12, for the Model No. CE-250-2
shipping package. This certificate supersedes, in its entirety, Certificate of
Compliance No. 9022, Revision No. 11, dated October 30, 1987.

Changes made to the enclosed certificate are indicated by vertical lines in the
margin.

Those on the attached list have been registered as users of this package under
the general license provisions of 10 CFR §71.12 or 49 CFR §173.471.

This approval constitutes authority to
active material and for the package to
provisions of 49 CFR §173.471.

use this package for shipment
be shipped in accordance with

of radio-
the

Sincerely,

cmues 2. X-ob

Charles E. MacDonald, Chief
Transportation Branch
Division of Safeguards and

Transportation, NMSS

Enclosures:
1. Certificate of Compliance

No. 9022, Rev. 12
2. Approval Record

cc w/encls:
Mr. Michael E. Wangler
Department of Transportation
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Model No. CE-250-2 Package
USA/9022/AF

Addresses: w/encls Ltr dtd: AUG 10 1Ms

Combustion Engineering, Inc.
ATTN: Mr. H. V. Lichtenberger
1000 Prospect Hill Road
Windsor, CT 06095

Exxon Nuclear
ATTN: Mr. L.
P.O. Box 130
Richland, WA

Company, Inc.
D. Gerrald

99352
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C CSA NUCLEAR REGULATORY COMMISSION
CERTIFICATE OF COMAPLIANCE

FOR RADIOACTIVE MATERIALS PACltAGES
1i.a.TtFKc ATE NUUEe b.EVIS4NN E c.P GE INTIFaCATfIONU I d. PAMB t .ER RI.OA W PAGES

* 9022 l 12 USA/9022/AF | 1 3 __
Z PI'PJIME

*. Thi c ertifie I ued to cetfy tthae pckaig and con t decribenhem5bedow. mesthe pplicabe safty snd set fofth In TO t, Code

of Fdeul Reguatou. Par 71. 1Packn and Tnsporttion of RAdioate UMateriaL

b. This certifiae does no te comnsinor from compliace with any requkwrmet of tw gulatons of te U.S. Departent of Transpoation or other
applicabe regutory ageniescdIN the ement of any country though or Ir*o whkh ttce#kackge wi be trsponod.

& TlS CERTIFICATE tS ISSUED ON T1 DASSS OF A SAFETY ANYSI REPORT OF THE PACKE DESiGN OR APPLICATION
a ISSUED TO Vm and .2u) b. TITLE AND IETIFICATION OF EORT OR APPLICATION:

Combustion Engineering,
1000 Prospect Hill Road
Windsor, CT 06095

Inc. Combustion Engineering, Inc. application
dated January 11, 1980, as supplemented.

: * 71-9022

S.

(a) Packagi t

(1) el 1o7

(2) / escriptii C)
<The packag!-, n AsiStS 49S&lA J. 1:6eel contai ment vessel, 11-

/inqes "Mi/#-nttr 3) th a~bolted"i-d gasketed top
flangeI 1osure ud'tes~e1 1bbttm plate'. The:tontainment vessel

Of3s ceddd anS iyipor t *nd p&2w 2-, tph j by r-3/8-inch long,
16-gauitek1d. tdrum1V ?f4-inch! ameter ring steel rods
{ ided t conti*i n at t"'."t6p flange.and the bottom

%the : confJ'lment vessel and
cr ton 4iner's f ait e ei~cuite.

C of the conta de ssel P main iA *d by a gasket (either
sili c~ rubber or asbestos and rubber) a ix 1/2-inch hex head
bolts ua) uts. The outer container c* lre is made with a 12-gauge
bolt loc kng r-jg with drop forged gs, one of which is threaded,
having a 5/8- AO jae1tb_ bglba ock nut.

The gross weight of the packaging and contents is approximately 575
pounds.

(3) Drawing

The packaging is constructed in accordance with Combustion Engineering
Company, Inc. Drawing No. NFM-E-Z2175, Revision 03.

� M, - MN Mt - I �-' Mr-, xnmm
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U.5S. NVC'_LEA r; -;W.,v. .' ' -CONDmONS (continued)

9022- Revision No. 12 - Docket No. 71-9022

(b) Contents

(1) Type and form of material

(i) Dry uranium oxide pellets and powder enriched to a maximum
4.1 w/o in the U-235 isotope. The maximum H/U atomic
ratio, considering all sources of hydrogenous material
within the containment vessel shall not exceed 2.26.

(ii) Dry uranium pxipe po~de epr.ched to a maximum 5.0 w/o in
the U-23S'5 0sto~e. theL aiumAH/U atomic ratio, considering
cons Idtriig 'all sources of hybrbgbnous material within the
con i-nent vessel shall not exceed-t'.3?.

(2) Maximw mquantity of material per package

(u contents described in 5(b)(1), ): ?

i j The k al ontents not to exce >jOo1pounds, with the
U-235 content\not.toexceedt'4.5,;kilograms. the contents
shall b'e onta'ined'ythin sealed steel containers with a

C, maximumr irsssectional-area bf-73.2 square inches.

11ii) Forl'the ,ptet describedWEtb)(2)(fl): C''

The content kotbtexceed 265 pounds, with the U-235
,~ content'not tb exceed 5.B3kilograms. B.-The contents shall

crbe oft iedssfiiin'asealed etee)] k6ntainerstwith a maximum
' s"' rea 4f73 inches'~y

(c) Fissile'tiass s ±q'uar

(1) Minimum'$ransport index For prtents described 0.6
to be shown on label in 5 (b)(1)(i) and

L3imited in 5(b)(2)(i)

(2) Minimum transport index 1p:
to be shown on label

r14- For contents described
in 5(b)(1)(ii) and
limited in 5(b)(2)(ii)

0.5

6. The containment vessel closure gasket (Item No. 12, Drawing No. NFM-E-Z2175,
Rev. 03) must be made of silicone rubber, or an Anchor Packing Company gasket
"Target" or '425."

7. Spacers and product containers shall be used to provide a snug axial fit of the
product containers within the containment vessel.
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CONDmONS (continued) U s dEAR GLJL-TC*'i l

Page 3 - Certificate No. 9022- Revision No. 12 - Docket No. 71-9022

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

9. Expiration date: June 30, 1990.

REFERENCES

Combustion Engineering, Inc. application dated January 11, 1980.

Supplement dated: June 6, 1980;pSeemI b ,jf87; and July 1, 22 and 28
and August 4, 1988. 1 8- A-2: 6

Exxon Nuclear Company sl ,plament dated: May 13, 198:.' E 7

FOR THE U.S. NUCLEAR"EGULATORY COMMISSION

<, * \ {-hr esE ac 1 , bf
X Xranspo rtition Branch >-

Date: -P (' rDivision 'bf:Safeguards and.;
->X..3s Am- Lhkanspootatibn, NMSS ha,

Date: alltA 1T E K E >I 'v-v

I.
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0 ZUNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D. C. 20555

Transportation Branch
A p p rovroyal Record

Model No. CE-250-S2Package
Docket No. 71-9022

Revision No. 12

By application dated July 1, 1988, as amended July 22 and 28 and August 4,
1988, Combustion Engineering, Inc. (CE) requested approval of U(5)02 powder
as new contents in the Model No. CE-250-2 package for Fissile Class II with
Transport Index of 0.5. Maximum U(5)0 powder per pail is restricted to
30 Kgs with a maximum H/U of 1.32 considering all sources of hydrogeneous
material within the containment vessel. The maximum total contents per
package are not to exceed 265 lbs, with the U-235 content not to exceed
5.3 kilograms.

The applicant established the subcriticality of the single damaged package
and normal and accident arrays of the CE-250-2 packages with the subject
contents using the KENO-IV Monte Carlo computer program with the 16-group
Hansen-Roach cross-section set. Appropriate U-238/U-235 cross-section sets
were determined by the s/atom of the system under consideration. This
calculational approach has successfully calculated standard benchmarks and
actual criticals.

The staff validated all the computer input-output atomic densities, geometric
specifications and cross-sections supplied by CE for the normal and accident
arrays, and the single damaged package. All computer runs were shown to be
accurate and represented the cases intended.

The Keff calculated by CE are given in the following table:

Maximum Keff Calculated
for

Model No. CE-2W-2 Package with
5 w/o U-235 UU, Powder

(a)
Condition Array of Packages KENO-IV, Keff

Normal
interpg1s dry with max 8x8x8 = 512 0.814
5 w/o' water in fuel;
intersp. hyd. mod.; array
reflected by water

Accident
same as normal, 12x12x12 = 1728 0.912
but crushed packages
in contact; intr. mod. &
array reflected by water

(a) Max Keff = Avg Keff + 3 a-(with Hansen-Roach 16-gp x-sect)

(b) 5 w/o water in fuel translates to H/U = 1.32.
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Maximum Keff's Calculated (Continued)

Condition Array of Packages KENO-IV, Keff

Single Damaged Package
cans flooded plus cavity
free space; closely
reflected by water;
optimally moderated
contents.

1xix1 = 1 0.937

The staff thus concludes that the Model No. CE-250-2
requirements of 10 CFR Part 71 for the new requested
up to a maximum of 5 w/o in the U-235 isotope.

package satisfies
contents of U02 powder

Charles E. MacDonald, Chief
Transportation Branch
Division of Safeguards and

Transportation, NMSS

Date: All 1 I a 1


