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RETURN RECEIPT REQUESTED November 30, 2007

U.S. Nuclear Regulatory Commission,
ATTN: Document Control Desk l- 7JV1
Director, Spent Fuel Project Office,
Office of Nuclear Material Safety and Safeguards,
Washington, DC 20555-0001

Subject: 10 CFR 71.95 Report of Non-Compliance with Certificate of Compliance USA/9309/B(U)F-96,
Revision 6, for the Model No. RAJ-II Package

To Whom It May Concern:

On October 2, 2007, AREVA NP Inc., an AREVA and Siemens Company, discovered that a shipment
of ten (10) BWR fuel rods transported in an RAJ-II package between AREVA facilities located in
Richland, Washington and Lynchburg, Virginia violated the requirements of NRC Certificate of
Compliance (CoC) USA/9309/B(U)F-96, Revision.6, Section 6 (a), in that not all of the requirements
of Chapter 7 of the application as supplemented were met.. Specifically, the requirements of paragraph
7.1.2.6, Step 3, of the GNF RAJ-II Safety Analysis Report (SAR), Revision 0, dated 3/31/2004 were
violated in that the empty space within the 5-inch shipping pipe was not filled with empty zircaloy
tubing with welded end plugs on both ends. The empty space was partially filled with polyethylene
foam donuts around the ten rods to support them with the remaining space left empty. Attachment A
to this letter provides additional information related to this shipment.

The shipment was prepared under the assumption that the rod loading instructions for using the 5 inch
pipe were the same in both the RA-3 and RAJ-II SARs. The process for loading the rods in the 5 inch
pipe as described in the existing RA-3 procedure and incorporated into the new RAJ-II procedure
called for wrapping polyethylene foam donuts around the rods to be shipped to provide cushioning
between the rods and the inner pipe surface. This process violated Section 7.1.2.6, Step 3 of the GNF
RAJ-II SAR, which reads as follows: "Insert up to 30, ]Ox10 design rods, 26 9x9 design rods or 22
8x8 design rods into the pipe and fill the empty space with empty zircaloy tubing with welded end
plugs on both ends." The RA-3 SAR paragraph 6.2.2.3 stated the process this way: "If dunnage is
used to fill the void space, any number of empty metal tubes welded shut with end plugs on both ends
may be placed in the pipe container." So while the process for loading the pipe container is similar
between the two SARs, the RA-3 SAR allows the use of welded empty tubes as dunnage while the
RAJ-II SAR requires the use of welded empty tubes as dunnage. The RA-3 CoC USA/4986/AF, Rev.
40, Section 9, states that for rod shipments, dunnage is permitted within the pipe container and within
the inner containers provided that it does not have a hydrogen density greater than that of water. The
polyethylene foam (maximum density 0.19 g/cc) used in the. rod pipe has a hydrogen density 25% less
than water. The RAJ-I1 CoC does -not have any direct mention of dunnage for rod shipments but a
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table in Section 5 (b) (2) (ii) of the SAR indicates that up to thirty (30) 10 x 10 rods may be shipped in
the 5 inch pipe.

The ten rods shipped within the pipe container were well within the thirty rod limit allowed by the
CoC. The shipment did not violate the requirement as stated in the criticality evaluation for the pipe
container as detailed in Chapter 6 of the RAJ-II SAR. The current criticality evaluation for the RAJ-II
does not state that the void space in the rod pipe has to be filled with empty zircaloy tubes. This
requirement is only stated in Chapter 7 of the SAR.

Per 10 CFR 71.95 (a) (1), AREVA does not consider the conditions of the subject shipment, listed in
this notice, to have caused a significant reduction in the effectiveness of the package. There was no
impact to the safety basis of the package or increased risk to the public. The performance criteria
(multiplication factor for the package array) would not have been exceeded as a result of the shipment
of multiple packages. This report is being made in accordance with the requirements of 10 CFR 71.95
(a)(3); Instances in which the conditions of approval in the Certificate of Compliance were not
observed in making a shipment. Further justification is provided in Attachment A.

If you or your staff have any questions, require additional information, or wish to discuss the matter
further, please contact me at 434-832-5172. Please reference the unique document identification
number in any correspondence concerning this letter.

Sincerely,

Richard D. Montgomery, Advisory Engineer
Nuclear Criticality Safety & Shipping Containers

Cc:
E. W. Brach, Director
Spent Fuel Project Office
Office of Nuclear Material Safety and Safeguards,
U.S. Nuclear Regulatory Commission,
Washington, DC 20555-0001
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Attachment A
Additional Information
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10 CFR 71.95 Sections (1) and (2)

(1) A brief abstract describing the major occurrences during the event, including all component or
system failures that contributed to the event and significant corrective action taken or planned to
prevent recurrence.

There were no component or system failures during the event.

The shipment was prepared under the assumption that the rod loading instructions for using the 5 inch
pipe were the same in both the RA-3 and RAJ-IJ SARs. The process for loading the rods in the 5 inch
pipe as described in the existing RA-3 procedure and incorporated into the new RAJ-II procedure
called for wrapping polyethylene foam donuts around the rods to be shipped to provide cushioning
between the rods and the inner pipe surface. This process violated Section 7.1.2.6, Step 3 of the GNF
RAJ-II SAR. Prior to this time, the RAJ-JJ had not been used by AREVA for the transport of rods.

To prevent a recurrence of this error with the RAJ-JI and also with any similar containers, AREVA is
taking corrective actions that include changing procedural requirements to clarify expectations,
training appropriate personnel to these changes, and discussing the appropriate required actions with
the packaging group.

(2) A clear, specific, narrative description of the event that occurred so that knowledgeable readers
conversant with the requirements of part 71, but not familiar with the design of the packaging, can
understand the complete event. The narrative description must include the following specific
information as appropriate for the particular event.

(i) Status of components or systems that were inoperable at the start of the event and that contributed
to the event;

There was no inoperable component or system at the start of the event or that contributed to the event.
The shipment was prepared under the assumption that the rod loading instructions for using the 5 inch
pipe were the same in both the RA-3 and RAJ-JI SARs. The differences in the SARs were not observed
during procedure preparation and package loading such that the shipment was not prepared or
transported in conformance to the CoC. The discrepancy was noted during unloading of the package
after transport.

(ii) Dates and approximate times of occurrences;

A single shipment often rods loaded in a 5 inch pipe occurred on October 2, 2007.

(iii) The cause of each component or system failure or personnel error, if known;

There were no component or system failures. Two personnel errors were identified

An issue evaluation was performed which identified the use of a wrong assumption that the SAR
requirements for using an identical rod pipe would be the same for both the RA-3 and the RAJ-II. An
inadequate self-verification also occurred as a result of a failure to review the RAJ-II SAR Chapter 7
requirements for using the rod pipe to see if they matched the RA-3 SAR requirements, prior to first
use.

(iv) The failure mode, mechanism, and effect of each failed component, if known;
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There were no failed components.

The shipment was prepared under the assumption that the rod loading instructions for using the 5 inch
pipe were the same in both the RA-3 and RAJ-IJ SARs. The process for loading the rods in the 5 inch
pipe as described in the existing RA-3 procedure and incorporated into the new RAJ-H procedure
called for wrapping polyethylene foam donuts around the rods to be shipped to provide cushioning
between the rods and the inner pipe surface. This process violated Section 7.1.2.6, Step 3 of the GNF
RAJ-IISAR, which reads as follows: "Insert up to 30, 1Ox]0 design rods, 26 9x9 design rods or 22 8x8
design rods into the pipe and fill the empty space with empty zircaloy tubing with welded end plugs on
both ends."

The RA-3 SAR paragraph 6.2.2.3 states the loading process differently: "If dunnage is used to fill the
void space, any number of empty metal tubes welded shut with end plugs on both ends may be placed
in the pipe container." So while the process for loading the pipe container is similar between the two
SARs, the RA-3 SAR allows the use of welded empty tubes as dunnage while the RAJ-II SAR requires
the use of welded empty tubes as dunnage. The RA-3 CoC USA/4986/AF, Rev. 40, Section 9, states
that for rod shipments, dunnage is permitted within the pipe container and within the inner containers
provided that it does not have a hydrogen density greater than that of water. The polyethylene foam
(maximum density 0. 19 g/cc) used in the rod pipe has a hydrogen density 25% less than water.

The RAJ-H CoC does not have any direct mention of dunnage for rod shipments but a table in Section
5 (b) (2) (ii) of the SAR indicates that up to thirty (30) 10 x 10 rods may be shipped in the 5 inch pipe.

The ten rods shipped within the pipe container were well within the thirty rod limit allowed by the
CoC. The shipment did not violate the requirement as stated in the criticality evaluation for the pipe
container as detailed in Chapter 6 of the RAJ-II SAR. The current criticality evaluation for the RAJ-II
does not state that the void space in the rod pipe has to be filled with empty zircaloy tubes. This
requirement is only stated in Chapter 7 of the SAR.

The Uranium and fissile contents of each rod and the total for the shipment are listed below:

Rod No: Uranium Content - grams Fissile Content - grams

1 1232 56. 6 -partial length rod

2 1238 61.1 - partial length rod

3 2054 84.1

4 2056 91.3

5 2058 91.3

6 2057 91.3

7 2060 91.5

8 2057 94.8

9 2058 94.8

10 2054 94.6

Total 18,924 851.4

Table 9, of LA-12808, "Nuclear Criticality Safety Guide ", reports a subcritical fissile limit for a 5.0
wt% enriched latticed uranium oxide-water mixture with thick water reflector of ], 360 grams.

(v) A list of systems or secondary functions that were also affected for failures of components with
multiple functions;
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There were no other system or secondary functions that were affected by the failure to properly
package the rods in the 5 inch pipe for transport.

(vi) The method of discovery of each component or system failure or procedural error;

'There were no component or system failures.

A receipt inspection of the RAJ-II with the single 5 inch pipe as received at the AREVA facility in
Lynchburg indicated that the packaging for the pipe did not meet the requirements of the CoC.
Further review by the AREVA facility in Richland indicated that the loading .procedure did not meet
the requirements of Chapter 7, Section 7.1.2.6, Step 3 in that empty welded tubes were not used to fill
the void space in the pipe around the ten shipped fuel rods.

(vii) For each human performance-related root cause, a discussion of the cause(s) and circumstances;

An issue evaluation was performed. which identified the use of a wrong assumption that - the SAR-
requirements for using an identical rod pipe would be the same for both the RA-3 and the RAJ-I. An
inadequate self-verification also occurred as a result of a failure to review the RAJ-JI SAR Chapter 7
requirements for using the rod pipe to see if they matched the RA-3 SAR requirements, prior to first
use. The RAJ-JI package had not been previously used in the shipment of rods by AREVA. Therefore,
individuals were not familiar with the different rod shipping requirements as listed in Chapter 7 of the
RAJ-JI SAR and erroneously approved the package for shipment.

(viii) The manufacturer and model number (or other identification) of each component that failed
during the event; and

There were no component failures during the event.

The RAJ-JI package, USA/9309/B(U)F-96, is currently licensed by GNF. The package designated by
AREVA as RA/RB-166, comprised of an inner stainless steel container within an outer stainless steel
container and used in the shipment of the rods, was fabricated by Columbiana'Hi Tech. The 5 inch
pipe was further contained within the inner container.

(ix) For events occurring during use of a packaging, the quantities and chemical and physical form(s)
of the package contents.

The shipment involved a single RAJ-H package containing solid normal form U02 pellets clad in
zircaloy tubing. The uranium and fissile content of the ten rods are listed in the above table. The
enrichments were all less than 4.95 wt% 235U
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