
May 1,2006

Mr. Kerry Schutt, President
and General Manager

Nuclear Fuel Services, Inc.
P.O. Box 337, MS 123
Erwin, TN 37650

SUBJECT: INSPECTION REPORT NO. 70-143/2006-203

Dear Mr. Schutt:

The U.S. Nuclear Regulatory Commission (NRC) conducted a routine announced criticality
safety inspection at your facility in Erwin, Tennessee, from April 3 through 7, 2006. The
purpose of the inspection was to determine whether activities involving licensed materials were
conducted safely and in accordance with NRC requirements. An exit meeting was held on
April 7, 2006. The inspection observations and findings were discussed with your managers
and members of your staff.

The inspection, which is described in the enclosure, focused on: (1) the most hazardous
activities and plant conditions; (2) the most important controls relied on for safety and their
analytical basis; and. (3) the principal management measures for ensuring controls are capable,
available, and reliable to perform their function relied on for safety. The inspection consisted of
analytical basis review, selective review of related procedures and records, examinations of
relevant nuclear criticality safety (NCS)-related equipment, interviews with NCS engineers and
plant personnel, and facility walkdowns to observe plant conditions and activities related to
safety basis assumptions and related NCS controls. Throughout this inspection, observations
were discussed with your managers and staff. No violations were identified during the
inspection.
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If you have any questions concerning this report, please contact Dennis Morey, of my staff, at
(301) 415-6107.

Sincerely,

IRAI

Melanie A. Galloway, Chief
Technical Support Group
Division of Fuel Cycle Safety

and Safeguards
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Nuclear Fuel Services, Inc.
NRC Inspection Report No. 70-143/2005-208

EXECUTIVE SUMMARY

Introduction

Staff of the U.S. Nuclear Regulatory Commission (NRC) performed a routine and announced
nuclear criticality safety (NCS) inspection of the Nuclear Fuel Services, Inc. facility in Erwin,
Tennessee from April 3 through 7, 2006. The inspection included an on-site review of the NCS
program, configuration management, plant operations, and open item review. With the
exception of configuration management, the licensee criticality safety program was acceptably
directed toward the protection of public health and safety and in compliance with regulatory
requirements.

Results

" Nuclear criticality safety analyses and supporting calculations demonstrated adequate
identification and control of NCS hazards to assure operations within subcritical limits.

" Weaknesses were identified in the licensee configuration management program.

" Plant operations involving Mmaterials were conducted safely and in accordance with
written procedures.
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REPORT DETAILS

1.0 Summary of Plant Status

Nuclear Fuel Services, Inc. (NFS) conducts high-enriched uranium (HEU) fabrication,
downblending, uranium recovery, waste processing, and decommissioning operations at
its Erwin, TN site. During the inspection, NFS was performing routine fuel fabrication and
maintenance operations, and the blended low-enriched uranium (BLEU) preparation
facility (BPF) was shutdown due to an event in BPF•.

2.0 NCS Program (88015)

a. Scope

The inspectors reviewed NCS analyses to determine that criticality safety of risk-
significant operations was assured through engineered and administrative controls with
adequate safety margin/certainty, preparation and review by qualified staff. The
inspectors reviewed selected aspects of the following documents:

" 54X-04-0050, "Nuclear Criticality Safety Evaluation:•'" Revision 0, dated

June 28, 2005
* 54T-05-0027, "Nuclear Criticality Safety Evaluation

" Revision 1, dated January 26, 2006
" 54T-06-0008, "Nuclear Criticality Safety Evaluation Waste Water Treatment Facility

(WWTF)," Revision 1, dated January 24, 2006
* 54T-06-0009, "Nuclear Criticality Safety Evaluation

" Revision 0, March 2006
* 54T705-0041, "Nuclear Criticality Safety Evaluation for BPF Raffinate Solidification

System," Revision 1, dated December 22, 2005
" 54T-06-0001, "Nuclear Criticality Safety Evaluation for the Blended Low Enriched

Uranium Preparation Facilit "Revision 8, dated
February 8, 2006

" 54T-05-0027, "Nuclear Criticality Safety Evaluation
Revision 1, dated January 26, 2006

b. Observations and Findings

Within the selected aspects reviewed, the inspectors determined that the analyses were
performed by qualified NCS engineers, that independent reviews of evaluations were
completed by other qualified NCS engineers, that subcriticality of the systems and
operations was assured through appropriate limits on controlled parameters, and that
double contingency was assured for each credible accident sequence leading to
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inadvertent criticality. The inspectors determined that NCS controls for equipment and
processes assured the safety of the operations.

c. Conclusions

Nuclear criticality safety analyses and supporting calculations demonstrated adequate
identification and control of NCS hazards to assure operations within subcritical limits.

3.0 Configuration Management (88015)

a. Scope

The inspectors reviewed licensee configuration management procedures at the facility to
determine the adequacy of the licensee configuration management program to assure
criticality safety during changes to documents, equipment, processes, and procedures.
The inspectors reviewed selected aspects of the following documents:

" NFS-GH-901, "Configuration Control," Revision 5, dated December 19, 2005
" NFS-GH-902, "Operational Readiness Review (ORR) Program," Revision 2, dated

January 23, 2006
" NFS-ENG-001, "Engineering Project Design Control," Revision 4, dated February 11,

2006
" NFS-ENG-002, "Engineering Drawing," Revision 7, dated December 21, 2001
* SOP 392, "Work Request Procedure," Revision 10, dated June 15, 2005
* NFS-RM-008, "Document Control Procedure," Revision 6, dated May 22, 2003

b. Observations and Findings

The inspectors noted that the licensee has described a configuration management
program in procedure NFS-GH-901. The inspectors determined that this procedure
describes the licensee configuration management program in terms of other existing
procedures but does not provide adequate programmatic guidance. The inspectors
determined that programmatic control of configuration management is achieved through
facility work control procedures. The inspectors observed that work is controlled at the
facility through a work request system, which relies on the approving authority to
understand whether a change was being proposed. When a change was clearly identified
as a result of a work request, an internally authorized change (IAC) package would be
prepared. The inspectors determined that the work request and the IAC package were
what the licensee actually relied on for configuration management. The inspectors
identified two concerns related to the existing configuration management program:
(1) poor boundary definition and (2) ability to perform work outside of the work request
procedure.
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Although licensee procedure NFS-GH-901 describes placing systems under configuration
management, no guidance was provided in the procedure regarding boundaries. The
inspectors observed that the licensee relies to a great degree on process knowledge of the
participating staff. This weakness led to a spill event in BPF when licensee staff failed to
recognize that out-of-service equipment was, in fact, connected to an HEU solution line.

The inspectors were informed by licensee technical staff and managers that work could be
performed outside of the work request process. Licensee staff indicated that work could
be performed under an engineering change notice. The inspectors were informed by other
licensee managers that all work must be performed under a valid work request, and this
was emphasized by licensee management at the exit meeting. The inspectors concluded
that the complex system of procedure interactions and exceptions that form the current
licensee configuration management program had resulted in the failure of affected licensee
staff to completely understand the program.

The licensee provided assurance of the safety of current operations and plans corrective
actions to correct weaknesses in its configuration management program. At the time of
the inspection, the licensee had not determined final programmatic corrective actions for
configuration management. The inspectors noted that the licensee intends to address
configuration management issues with other corrective actions for the BPF spill event.

c. Conclusions

Weaknesses were identified in the licensee configuration management program.

4.0 Plant Operations (88015)

a. Scope

The inspectors performed plant walkdowns to review activities in progress and to
determine whether risk-significant I material operations were being conducted safely
and in accordance with regulatory requirements. The inspectors interviewed operators and
NCS engineers both before and during walkdowns. The inspectors reviewed selected
aspects of the following documents prior to performing the walkdowns:

" 54X-05-0001, "Nuclear Criticality Safety Evaluation (NCSE)
Facility," Revision 1, dated May 23, 2005

" 54X-04-0023, "Nuclear Criticality SafetyýI' "Revision 0, dated
September 18, 2004

* 54X-04-oO50_ "Nuclear Criticalitv Safetv Evaluation:
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" 54X-04-0041, "Nuclear Criticality Safety Evaluation
Facility," Revision 3, dated October 21, 2004

* 54X-05-0009, "Nuclear Criticality Safety Evaluation
Facility," Revision 5, dated September 29, 2005

b. Observations and FindinQs

The inspectors verified the adequacy of management measures for assuring the continued
availability, reliability, and capability of safety-significant controls relied upon by the
licensee for controlling criticality risks to acceptable levels. The inspectors performed
walkdowns of risk-significant Mmaterial processing activities in

. No safety concerns were noted during walkdowns.

c. Conclusions

Plant operations involving materials were conducted safely and in accordance with
written procedures.

5.0 Open Item Followup

IFI 70-143/2005-205-01

This item tracks the licensee's revision of the NCSE to clearly articulate the
technical safety basis. The licensee indicated that the NCSE is expected to be revised by
the end of 2006 at which time these changes will be incorporated. This item remains open.

VIO 70-143/2005-208-01

This item concerned the failure to discuss the actual safety limit relied on in wastewater
treatment tanks to demonstrate subcriticality for normal and credible abnormal conditions.
The licensee provided an approved criticality analysis for the wastewater process which
uses defined and justified limits to establlish mass controls for the wastewater tanks. The
inspectors noted that some licensee NCS and production staff were not yet aware that the
control basis for the wastewater tanks had been changed to mass. This item will remain
open pending complete implementation of the newly-defined mass limits.

IFI 70-143/2005-208-02

This item tracks licensee actions to amend Safety Condition S-9 of the license to eliminate
references to ANSI/ANS series standards and clarify the meaning of "published
experimental data." The licensee has not initiated actions to resolve this item. This item
remains open.
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I
VIO 70-143/2005-208-03

This item concerned the failure to establish an appropriate concentration safety limit for
non-uniform aqueous solution in WWTF tanks. The licensee had been relying on a
single-parameter critical limit which was intended for use with uniform aqueous solutions
when the solution being controlled was known to settle while in storage. The licensee
provided an approved criticality analysis for the wastewater process which uses defined
and justified limits to establish mass controls for the wastewater tanks and which does not
reference the previous single-parameter limit. The inspectors determined that the
licensee analysis adequately resolved the issue. This item is closed.

6.0 Exit Meeting

The inspectors presented the inspection scope and results to members of the licensee's
management and staff during an exit meeting on April 7, 2006. The licensee
acknowledged and understood the findings as presented.



SUPPLEMENTARY INFORMATION

1.0 List of Items Opened, Closed, and Discussed

Opened

None

Closed

VIO 70-143/2005-208-03 Failure to establish an appropriate concentration safety
limit for non-uniform aqueous solution in WWTF tanks.
(Section 5.0)

Discussed

IFI 70-143/2005-205-01

VIO 70-143/2005-208-01

IFI 70-143/2005-208-02

Tracks the licensee's revision of the N NCSE
to clearly articulate the technical basis. (Section 5.0)

Failure to discuss the actual safety limit relied on in
wastewater treatment tanks to demonstrate subcriticality
for normal and credible abnormal conditions. (Section 5.0)

Tracks licensee actions to amend Safety Condition S-9 of
the license to eliminate references to ANSI/ANS series
standards and clarify the meaning of "published
experimental data." (Section 5.0)

2.0 InsDection Procedures Used

IP 88015 Headquarters Nuclear Criticality Safety Program

3.0 Key Points of Contact

Nuclear Fuel Services, Inc.

D. Ferguson
K. Shutt
R. Droke
R. Shackelford
J. Nagy

Chief Executive Officer
President and General Manager
Director, Licensing and Compliance
Manager, NCS
Sr. Licensing and Regulatory Compliance Officer

Attachment
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B. Moore
R. Mauer
N. Brown
J. Quillen
J. Wheeler
A. Ward
E. Senter
T. Finan
D. Hopson
J. McCabe

Vice President, Safety and Regulatory
NCS Engineer
NCS Engineer
Manager, Fuel Processing
Manager, Integrated Safety Analysis
General Counsel
Licensing Specialist
Knolls Atomic Power Laboratory resident
BLEU Safety Manager
Manager, Corrective Actions Program

NRC

D: Rich
D. Morey
T. Powell
M. Crespo
0. Lopez
N. Rivera
D. Hartland

Senior Resident Inspector, NRC Region II
Senior Criticality Safety Inspector, NRC HQ
Criticality Safety Reviewer, NRC HQ
Fuel Cycle Facility Inspector, Region II
Fuel Cycle Facility Inspector, Region II
Fuel Cycle Facility Inspector, Region II
Fuel Cycle Facility Inspector, Region II

All attended the exit meeting on April 7, 2006.

4.0 List of Acronyms and Abbreviations

ANS
ANSI
BLEU
BPF
HEU
IAC
IFI
IP
ISA
NCS
NCSE
NFS
NRC
SNM
VIO
WWTF

American Nuclear Society
American National Standards Institute
blended low-enriched uranium
BLEU Production Facility
high enriched uranium
internally authorized change
inspection follow-up item
inspection procedure
integrated safety analysis
nuclear criticality safety
nuclear criticality safety evaluation
Nuclear Fuel Services
U.S. Nuclear Regulatory Commission
special nuclear material
violation
waste water treatment facility


