
 

 
August 13, 2009 

 
 
 
 
Ms. Lisa M. Price 
Facility Manager, M/C A20 
Global Nuclear Fuel - Americas, LLC 
P.O. Box 780 
Wilmington, NC  28402 
 
SUBJECT:  INSPECTION REPORT NO. 70-1113/2009-203 
 
Dear Ms. Price: 
 
This refers to the supplemental inspection conducted on June 29–July 2, 2009, at your facility in 
Wilmington, North Carolina.  The purpose of the inspection was to follow up on three unresolved 
items regarding your integrated safety analysis (ISA) and pertaining to accident sequence 
analysis, accident sequence consequence characterization, and identification of items relied on 
for safety (IROFS).  These issues were identified by the NRC during the previous two criticality 
safety inspections.  The inspection focused on your ISA methodology, accident sequence 
identification and analysis, identification of IROFS, and definition of design features.  The 
enclosed report presents the results of the inspection. 
 
Based on the results of the inspection, three apparent violations were identified and are being 
evaluated in accordance with the U.S. Nuclear Regulatory Commission (NRC) Enforcement 
Policy.  The current Enforcement Policy is included on the NRC=s Web site at www.nrc.gov; 
select Public Meetings & Involvement, then Enforcement, then from left menu, select Policy 
(http://www.nrc.gov/about-nrc/regulatory/enforcement/enforce-pol.html).  The first apparent 
violation involves the failure to identify accident sequences as required by Title 10 of the Code 
of Federal Regulations (10 CFR) 70.62(c)(iv).  The second apparent violation involves the 
failure to identify nearly 300 criticality accident sequences as high consequence events as 
required by your ISA methodology.  The third apparent violation involves the failure to declare 
controls relied on to meet the performance requirements as IROFS as required by 10 CFR 
70.61(e).  The circumstances surrounding these apparent violations and the significance of the 
issues were discussed with members of your staff at the inspection exit meeting on July 2, 
2009, and at a re-exit meeting on August 5, 2009.  During the re-exit meeting, you proposed 
corrective actions for the failure to identify accident sequences as high consequence events but 
you have not taken or proposed corrective actions for the remaining two issues identified. 
 
Please be advised that the number and characterization of apparent violations described in the 
enclosed inspection report may change as a result of further NRC review.  You will be advised 
by separate correspondence of the results of our deliberations on this matter.  
 
In accordance with 10 CFR 2.390 of NRC’s “Rules of Practice,” a copy of this letter and the 
enclosure will be made publicly available in the public electronic reading room of the NRC’s 
ADAMS.  ADAMS is accessible from the NRC Web site at http://www.nrc.gov/reading-
rm/ADAMS.html. 
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If you have any questions concerning this report, please contact Dennis Morey, of my staff, at 
(301) 492-3112. 
 
      Sincerely, 
 
      /RA/ 
 
 

Patricia A. Silva, Chief    
 Technical Support Branch 

Division of Fuel Cycle Safety 
  and Safeguards 
Office of Nuclear Material Safety  
  and Safeguards 

 
Docket No.:  70-1113 
 
Enclosures:  Inspection Report No. 70-1113/2009-203 
 
Attachment:  Supplementary Information 
 
cc w/enclosures:   Scott Murray 
            Global Nuclear Fuels - Americas, LLC 
 
cc w/o enclosures:  Beverly O. Hall 
              North Carolina Department of Environmental 

        Health and Natural Resources 
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EXECUTIVE SUMMARY 
 

Global Nuclear Fuel - Americas, LLC Fuel Fabrication Facility 
NRC Inspection Report 70-1113/2009-203 

 
 
Introduction 
 
Staff of the U.S. Nuclear Regulatory Commission (NRC) performed a supplemental announced 
inspection at Global Nuclear Fuel - Americas (GNF), LLC, fuel fabrication facility in Wilmington, 
North Carolina, from June 29–July 2, 2009, to follow up on three unresolved items pertaining to 
accident sequence analysis and identification of items relied on for safety (IROFS) in the 
licensee integrated safety analysis (ISA).  The inspection focused on the licensee’s ISA 
methodology, accident sequence identification and analysis, identification of IROFS, and 
definition of design features. 
 
Results 
 
• An apparent violation was identified due to failure to identify and evaluate criticality accident 

sequences in the ISA. 
 
• An apparent violation was identified due to failure to identify criticality accidents as high 

consequence events. 
 
• An apparent violation was identified due to failure to declare controls relied on to meet 

performance requirements IROFS. 
 
• The source of moisture in the gadolinia Vibro-mill nitrogen exhaust line knockout bottle has 

been adequately evaluated. 
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REPORT DETAILS 
 
1.0 Plant Status and Background 
 
Global Nuclear Fuels - America, LLC manufactures low-enriched uranium dioxide (UO2) powder, 
pellets, and light water reactor fuel bundles at its Wilmington, NC, facility.  During the inspection, 
the facility was converting uranium hexafluoride to UO2 in the DCP facility, performing normal 
powder, UO2 and gadolinia pellet and fuel fabrication operations, and conducting routine waste 
handling operations. 
 
The licensee has eliminated most solution operations from the Wilmington facility thereby 
reducing the criticality safety risk that those operations would entail.  The licensee conducts 
powder handling and storage operations in large fixed and portable vessels containing up to 
1000 kilograms of low enriched UO2 powder which makes moderator control the most significant 
criticality safety issue at the facility. 
 
The licensee’s determination to minimize the number of IROFS at the facility has resulted in an 
ISA summary containing approximately 135 IROFS for the entire facility.  The licensee has 
adapted terms (e.g., initiating events, bounding assumptions, design features) and methods 
discussed in NRC staff guidance used for licensing fuel facilities in order to justify not 
designating IROFS or identifying accident sequences.  However, these terms and methods 
have been taken out of context, and are not described in the licensee’s approved ISA 
methodology.  The inspectors could not identify any NRC staff involved in the review of the ISA 
methodology that were aware of these alternate methods for meeting the performance 
requirements.  No conclusion by NRC staff in licensing documentation supports the licensee 
positions described in the report below. 
 
2.0 Scope of Inspection 
 
The purpose of this supplemental inspection was to follow up on three unresolved items 
pertaining to accident sequence analysis and IROFS identification in the licensee’s ISA.  The 
inspection focused on the licensee ISA methodology, accident sequence identification and 
analysis, identification of IROFS, and definition of design features.  The inspectors reviewed 
selected aspects of the following documents: 
 
Procedures 
 
• P&P 10-20-A, “Integrated Safety Analysis,” Rev. 2, March 4, 2008 
 
Criticality Safety Analyses 
 
• CSA 1081.01, “Fuel Support Incinerator General,” Revision 1, April 12, 2005 
• CSA 2310.00, “Primary HEPA Filter Systems,” Revision 2, August 21, 2006 
• CSA 1040.11, “Line 5 Grinder,” Revision 1, September 1, 2005 
• CSA, “Grinder Apitron Filter Housing,” Revision 0, April 22, 2008 
• CSA, “Heterogeneous Storage in 3 or 5-Gallon Cans,” Revision 2, dated November 5, 2002 
• CSA, “Low Density Storage Pads,” Revision 0, dated November 22, 2000 
• CSA 1338.02, “Product Container Storage Array” Revision 5, dated December 7, 2000 
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Licensee Presentations 
 
• “GNF ISA Program Discussion,” presentation to inspectors on June 30, 2009 
 
ISA-Related Documents 
 
• GNF, “ISA Summary,” Rev. 12, January 30, 2009 
• “GNF ISA Reference Report,” Rev. 12.1, February 24, 2009 
 
The inspectors reviewed the licensee’s ISA methodology, as approved by the NRC, to 
determine how the licensee conducted its ISA analysis.  The inspectors examined the licensee’s 
criticality safety analyses (CSAs) and ISA documentation for a number of processes to resolve 
the open items and determine the extent of the issue. 
 
3.0 GNF ISA Methodology 
 
Chapter 3.0 of the GNF license describes the NRC-approved ISA methodology which GNF 
implements using Practices and Procedures [P&P] 10-20-A.  The ISA process begins by 
defining the nodes which are well-defined portions of an operation for which the ins, outs, 
activities, and flows can be defined.  The ISA team then performs a process hazard analysis 
(PHA) on the assigned node using a method selected by the team leader.  The analysis 
includes consideration of nuclear criticality.  The ISA team documents the results of the PHA in 
the ISA Reference Report. 
 
The goal of the GNF ISA team is to identify all the credible accident scenarios for a given node 
by analyzing single initiating events.  In accordance with the approved methodology, the ISA 
team considers each accident scenario as credible, unless the accident sequence can be 
determined to be not credible according to one of the following criteria: 
 
• The accident sequence is an external event for which the frequency of occurrence can 

conservatively be estimated less than once in a million years. 
 
• The accident sequence is a process deviation for which there is a sound argument that the 

deviation is not possible or is extremely unlikely.  The validity of the argument must be 
independent of the failure of any feature, design, or materials controlled by a system of 
safeguards, IROFS, or management measures. 

 
• The accident sequence is a process deviation that consists of a sequence of many unlikely 

human actions or errors for which there is no reason or motive.  In this determination, 
consideration must be given to a wide range of possible motives, without a show of intent to 
cause harm.  No such accident sequence could ever have actually happened in any fuel 
cycle facility. 

 
The ISA team identifies the possible causes and consequences of each credible accident 
scenario and assigns a severity rank in accordance with Table 1.  A severity rank of 3 
corresponds to a high consequence event, as defined in 10 CFR 70.61(b), or a nuclear 
criticality; a severity rank of 2 corresponds to an intermediate consequence event as defined in 
10 CFR 70.61(c); and a severity rank of 1 corresponds to a low consequence event for which 
the performance requirements of 10 CFR 70.61 do not apply. 
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Table 1 – Facility Consequence Severity Categories 
Severity 
Ranking 

Consequence Description
Workers Off-Site Public Environment

 
 
 
 

3 

• Radiological dose greater 
than 1 Sv (100 rem) 

• 75 mg soluble uranium 
intake 

• Chemical exposure 
greater than AEGL-3 

• A criticality accident 
occurs 

• Radiological dose greater 
than 0.25 Sv (25 rem) 

• 30 mg soluble uranium 
intake 

• Chemical exposure 
greater than AEGL-2 

• A criticality accident 
occurs 

• A criticality accident 
occurs 

 
 

 
 

2 

• Radiological dose greater 
than 0.25 Sv (25 rem) but 
less than or equal to 1 Sv 
(100 rem) 

• Chemical exposure 
greater than AEGL-2 but 
less than or equal to 
AEGL-3 

• Radiological dose greater 
than 0.05 Sv (5 rem) but 
less than or equal to 0.25 
Sv (25 rem) 

• Chemical exposure 
greater than AEGL-1 but 
less than or equal to 
AEGL-2 

• Radioactive release 
greater than 5,000 times 
Table 2 Appendix B of 
10 CFR Part 20 

 
 
1 

• Accidents with 
radiological and/or 
chemical exposures to 
workers less than those 
above 

• Accidents with 
radiological and/or 
chemical exposures to 
workers less than those 
above 

• Radioactive releases to 
the environment 
producing effects less 
than those specified 
above 

 
The team establishes the unmitigated likelihood for the initiating event by assuming that none of 
the safeguards or IROFS works.  The team assigns the likelihood level in accordance with 
Table 2.   
 

 Table 2 – Unmitigated Likelihood Categories 
Level Frequency Likelihood

3 
More frequent than once 
every two years 

Likely to occur in the immediate 
future 

2 Every two to 50 years 
Likely to occur in the life of the 
facility 

1 
Less frequent than once 
every 50 years 

Not likely to occur during the life 
of the facility 

0 Incredible 
Likelihood is indistinguishable 
from zero 

 
Using the previously identified consequence and likelihood, the ISA team then determines the 
unmitigated risk for the event using the matrix shown in Table 3. 
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Table 3 – Unmitigated Risk Assessment Matrix 

   
   

S
ev

er
it

y 
R

an
k 3 Low Intermediate High High 

2 Very Low Intermediate Intermediate High 

1 Very Low Low Low Low 

  0 1 2 3 

                         Unmitigated Likelihood 

 
The results of the PHA are documented in the ISA Reference Report.  If the unmitigated risk is 
high or intermediate, IROFS must be designated to reduce the likelihood of the accident to meet 
the performance requirements of 10 CFR 70.61 and the sequence must be evaluated using one 
of GNF-A’s approved quantitative methods for risk assessment.  All of the quantitative risk 
assessments (QRAs) are described in the ISA Summary along with the associated IROFS.  The 
ISA Summary is kept up-to-date on site with the current list of IROFS. 
 
Process Hazard Analysis Results for Criticality Hazards 
 
The inspectors determined that the licensee’s PHA method can only lead to three possible 
results for each criticality hazard. 

1. The criticality accident sequence is determined to be not credible.  Therefore, the 
severity rank, likelihood category, and risk matrix do not apply.  No IROFS are required. 

2. The criticality accident sequence is considered credible, but the initiating event is 
determined to be not credible.  A severity rank of 3 and an unmitigated likelihood of 0 are 
assigned.  The risk matrix shows the unmitigated risk is low and IROFS are not required. 

3. The criticality accident and initiating event are considered credible.  A severity rank of 3 
and an unmitigated likelihood of 1, 2, or 3 are assigned.  The risk matrix shows the 
unmitigated risk is intermediate or high.  A QRA must then be performed to determine 
IROFS needed to meet the performance requirements. 

 
Criticality Safety Analysis 
 
In addition to the ISA methodology requirements described above, GNF has specific 
requirements for nuclear criticality safety (NCS).  In accordance with Chapter 5.0 of its license, 
GNF conducts CSAs to ensure that all fissile material operations remain subcritical under 
normal and credible abnormal conditions with an approved margin of subcriticality.  CSAs are a 
controlled element of the ISA and document the safety basis for the establishment of NCS 
controls.  The NCS control requirements flow from the CSAs to Nuclear Safety Release/ 
Requirements (NSR/Rs) to be implemented by operations.  The NSR/Rs are also used by the 



- 7 - 

 

ISA team when conducting its hazards analyses.  By letter1 dated November 25, 2008, GNF 
also stated:  “Criticality safety controls designated as IROFS in the ISA are identified in the CSA 
and are sufficient to ensure that each process will remain safely subcritical under all normal and 
credible abnormal conditions.” 
 
4.0 Identification of Accident Sequences 
 
URI 70-1113/2008-206-02 
 
This item was identified to track possible licensee failure to identify all accident sequences 
related to moisture entering the gadolinia shop Vibro-mill.  During a previous inspection, an 
inspector reviewed an internal licensee event involving moisture accumulation in a knockout 
bottle for the gadolinia shop Vibro-mill nitrogen exhaust line.  At the time of the previous 
inspection, the inspector determined that the licensee had not rigorously identified the source of 
the water. 
 

                              
 

Figure 1 – Gadolinia Vibro-mill Exhaust Modifications 
 

The gadolinia Vibro-mill nitrogen exhaust line was directed to the main ventilation exhaust for 
the Vibro-mill hood.  Shortly before the moisture accumulation event, the licensee had modified 

                                                

1 This was in response to question 5.12 of the request for additional information regarding GNF-A’s 
license renewal application. 
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the nitrogen exhaust line from the gadolinia shop Vibro-mill above in an effort to resolve quality 
problems with the product.  Both the original and modified exhaust configurations are shown in 
Figure 1 above.  During the previous inspection, the licensee had not completed its review of 
the moisture accumulation event. 
 
During the current inspection, the licensee noted that the powder in the Vibro-mill contains 
ammonium oxalate monohydrate which has the following chemical formula: (COONH4)2 · H2O.  
The chemical structure of the additive is shown in Figure 2 below: 
 

  

Figure 2 - Ammonium Oxalate Monohydrate Structure 
 

The water molecule is bound in the structure of the additive and may be released at higher 
temperatures such as those found in the Vibro-mill during operation.  During the current 
inspection, the licensee described its conclusions regarding the source of water in the knockout 
bottle.  The licensee indicated that there were three sources for the water:  (1) moisture in the 
air; (2) moisture in the uranium oxide powder; and (3) water in the additive that is mixed with the 
powder.  The Vibro-mill process generates heat which will drive off moisture in the powder and 
cause the additive to break down and release water.  In-leakage of air may add a small amount 
of additional moisture.  Following a modification to the nitrogen exhaust path, flow conditions 
were created that allowed the moisture to condense and flow into the knockout bottle.  The 
inspectors determined that these sources of water are sufficiently accounted for and bounded 
by the CSA for the Vibro-mill.  The inspectors determined that the condensation was limited and 
could be expected to be discovered before a sufficient amount of water could accumulate to 
pose a criticality concern.  The inspectors determined that the licensee has adequately 
evaluated the source of water in the knockout bottle and reconfigured the nitrogen exhaust to 
eliminate the condensation. 
 
Missing Accident Sequences 
 
When moderation control is the primary design focus and is designated as the primary NCS 
control parameter, GNF designates the area as a moderator restricted area (MRA).  For 
example, the dry conversion process is located within an MRA since significant portions of the 
process use unfavorable geometry equipment that routinely contains hundreds of kilograms of 
enriched uranium oxide and the principal criticality safety focus is on limiting moderator intrusion 
into the powder.  The ISA Summary lists the set of administrative and engineered controls and 
design features applied to each respective MRA to prevent water from moderating fissile 
material in that specific area. 
 
During the previous inspection, the inspectors reviewed the process hazards analysis for the 
gadolinia shop Vibro-mill and noted that accident sequences related to moderator intrusion into 
the gadolinia shop and the Vibro-mill had not been analyzed.  The licensee indicated that the 
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Vibro-mill was in an MRA and because the MRA is a “bounding assumption2” the accident 
sequences in question need not be considered.     
 
During this inspection, the licensee stated that it had not considered the possibility that the 
controls for the MRA could fail.  If water enters process equipment in the MRA a criticality 
accident is credible.  The inspectors determined that failure of MRA controls are credible 
initiating events which must be evaluated by the licensee regardless of its designation as a 
bounding assumption.  The inspectors determined that the licensee did not consider the 
following credible accident sequences: 
 
• Operator removes a unicone from the MRA, thus defeating all MRA controls 
 
• Water leaks through roof and enters process equipment or spilled powder 
 
• Operator brings more water than permitted into the MRA and spills the water into process 

equipment or spilled powder 
 
• Non-CO2 fire extinguisher is used in an MRA and fissile material becomes moderated 
 
• Process piping containing moderator leaks through secondary pipe and enters process 

equipment or spilled fissile material 
 
The potential consequences associated with failing to identify the above accident scenarios are 
high due to the large number of impacted process areas and available fissile material.  Failing to 
identify accident sequences can directly result in the failure to identify IROFS, which is 
discussed below.  In addition, this failure to identify accident sequences may result in the failure 
to recognize the safety significance of events when they happen.    
 
The inspectors concluded that the licensee had failed to evaluate all accident sequences 
associated with the gadolinia shop Vibro-mill.  URI 70-1113/2008-206-02 is closed.  The failure 
to identify and evaluate criticality accident sequences in the ISA is Apparent Violation (APV) 
70-1113/2009-203-01. 
 
URI 70-1113/2009-202-01 
 
This item tracks possible licensee failure to rank criticality accident sequence as high 
consequence and declare the related controls as IROFS.  During a previous inspection, an 
inspector noted that the licensee may be misidentifying criticality accidents as low consequence.  
Specifically, the inspector noted that some events in the ISA Reference Report identified 
criticality as a possible consequence but were assigned a severity rank of 1 (i.e., low 
consequence from Table 1 above). In addition, the inspector was concerned that the severity 
level was being reduced based upon the assumption that other controls are available to prevent 
the criticality.  The reliance upon controls is discussed in the next section. 

                                                
2 “Bounding assumption”, as used here, is a term the licensee adapted from ISG-1.  The pertinent section 
is: “For both types of internal initiating events [IROFS failures or events which are not IROFS failures], 
facility or process features (or physical and chemical phenomena) that can affect the initiating event 
likelihood may be identified as initial conditions or bounding assumptions.”  The term “bounding 
assumption” is not mentioned in the approved ISA methodology or acknowledged by NRC staff in the 
Technical Evaluation Report for the ISA review. 
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During the current inspection, the licensee provided a list of nearly 300 accident sequences 
from the PHA where potential criticality accidents were assigned a severity rank of 1.  The 
licensee stated that it categorizes the potential hazards for a given initiating event at the 
beginning of the PHA process.  The potential hazards then get listed under the “Consequences” 
heading in the ISA Reference Report because that is what GNF’s hazard analysis software 
provides.  The inspectors noted that the software does permit more descriptive consequences 
and that “no safety consequence of interest” had been used repeatedly.  The licensee stated 
that it “has ranked criticality safety hazards a severity of one (S=1) when the qualitative 
assessment of the accident scenario would not result in a criticality.”  As an example, the 
licensee stated that the loss of one leg of double contingency does not result in a criticality 
accident therefore the event could be categorized as a severity of 1.  The inspectors repeatedly 
asked if a criticality accident was considered not credible for these sequences.  The licensee 
responded that the scenarios would not result in a criticality but would not state they were 
considered not credible. 
 
The inspectors identified specific examples of this practice: 
 

• Node 71.13:  High concentration of uranium in liquid waste enters the unfavorable 
geometry scrubber for the incinerator system. The unmitigated likelihood is listed as 
level 3, which corresponds to a frequency greater than once every two years. 

 
• Node 53.12:  Operator fails to install scrap or swarf can for the pellet grinder, which 

results in a loss of geometry control. The unmitigated likelihood is listed as level 2, which 
corresponds to a frequency of more than once every fifty years. 

 
• Node 119.2:  Moderator intrusion into the HVAC primary HEPA housing in the moderator 

controlled area (MCA) for dry UO2 applications.  The unmitigated likelihood is listed as 
level 2, which corresponds to a frequency of more than once every fifty years. 

 
For each of these examples, the inspectors determined the licensee had no bounding accident 
sequence protected by a system of IROFS which would prevent the above scenarios from 
leading to a criticality accident.  The inspectors determined that this practice is not consistent 
with the description of consequence severity categories which was approved by the NRC.  As 
stated above, a criticality accident is a high consequence event and, unless it is determined to 
be not credible, it must be ranked as severity level 3.  The inspectors also noted that this 
practice is not described in the procedure GNF uses to conduct its ISA (P&P 10-20-A).   
 
The licensee agreed that assigning a severity level of 1 for a criticality accident creates 
confusion.  During an exit meeting conducted by telephone conference on August 5, 2009, the 
licensee proposed corrective action to change the PHA table to list “hazard” instead of 
“consequence” and change the ranking from “1” to “N/A.”  This proposed corrective action does 
not conform to the licensee ISA methodology which requires assignment of a ranking from 1 to 
3 (see Table 1) for each credible accident scenario.   
 
The inspectors determined that the licensee was reducing the severity rank for criticality 
accidents based upon the likelihood of the accident occurring.  As a result, the inspectors could 
not verify that the likelihood or credibility of these criticality sequences was properly assessed in 
accordance with GNF’s ISA methodology.  The potential safety significance is high since it gives 
the false impression that a large number of accident sequences have a low consequence, when 
they actually have a high consequence. In addition, the failure to identify these sequences as 
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severity level 3 can directly result in the failure to identify IROFS, which is discussed below.  
URI 70-1113/2009-202-01 is closed.  The failure to identify criticality accidents as high 
consequence events is APV 70-1113/2009-203-02. 
 
5.0 Identification of IROFS 
 
Throughout the inspection, the inspectors noted that the licensee was relying on controls to 
determine that the performance requirements were met or that accident sequences were not 
credible.  As noted above, the licensee identified nearly 300 criticality accident sequences as 
“low consequence” which the inspectors determined meant highly unlikely or not credible.  
Analyses of many of these sequences relied for their conclusions on existing controls, such as 
controls associated with MRAs. 
 
URI 70-1113/2008-206-03 
 
This item tracks possible licensee failure to declare controls which prevent moisture entering the 
gadolinia shop vibro-mill as IROFS.  During a previous inspection, the inspectors noted that only 
one accident sequence, #41.13, addressed the possibility of moisture accumulation in a Vibro-
mill.  Accident sequence #41.13 only described excess moisture entering the Vibro-mill in out-
of-specification feed material.  Based on the licensee assertion that no other accident 
sequences were needed because the Vibro-mill was in an MRA, the inspectors questioned why 
controls associated with MRAs were not IROFS for the gadolinia Vibro-mill operation.  The 
inspectors noted that the CSA for the Vibro-mill did not list the MRA as an assumption, but 
instead, required the Vibro-mill to be installed in an MRA.  The CSA also listed many other 
controls as required for safety which were not identified as IROFS.  The inspectors were 
concerned regarding the disparity between the CSA, which required the Vibro-mill to be installed 
in an MRA, and the ISA which did not identify any IROFS related to moderator intrusion into the 
area or into the Vibro-mill.  The inspectors concluded that failure to address CSA-required 
controls in the ISA could result in failure to understand and analyze potential water intrusion or 
adequately implement and maintain required controls. 
 
During this inspection, the inspectors noted that the gadolinia Vibro-mill, dry conversion, and 
other MRA protected processes, rely on engineered features, such as a double roof and double 
wall piping, along with administrative controls, such as limits on amounts of moderating material 
allowed in the area, in order to meet performance requirements.  The inspectors observed that 
none of the preceding controls were identified by the licensee as IROFS. 
 
The inspectors reviewed the CSAs and the PHAs for the line 5 grinder and associated 
equipment in the fabrication area.  The line 5 grinder is located in a MCA, which is an area 
where moderation is controlled in conjunction with other parameters for the processes within the 
area.  The CSA separately identifies two controlled parameters for each of the following 
associated processes:  grinder, grinder Apitron, grinder-feed, swarf hood, primary HEPA, and 
floor storage.  The CSA lists one or more controls for each of these parameters.  The CSA 
states that these “controlled parameters are necessary to meet this analysis.”  The inspectors 
determined that the licensee relies on these controls to meet the performance requirements. 
 
The inspectors reviewed the PHAs and criticality analyses for outside scrap storage which does 
not rely on MRAs or MCAs.  The licensee assumes that the scrap containers are moderated 
since they are stored outside. The inspectors noted that meeting the performance requirements 
for these storage pads relies on use of a spacing grid to assure that high winds or vehicle 
accidents (credible accident sequences) could not create an unsafe configuration of scrap 
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containers (storage drums).  The inspectors noted that the scrap container spacing grid was not 
an IROFS. 
 
The inspectors reviewed the CSA and PHA for the primary HEPA filter system.  The CSA 
includes a summary of operating data which shows that more than a critical mass of material 
can collect in HEPA filters if the differential pressure across the filter is not maintained.  The 
basis for criticality safety during credible process upsets relies entirely upon the presence of 
controls.  The credible process upsets included the loss of moderator control, loss of mass 
control, and loss of geometry controls where relevant.  Except for the HEPA filter system in the 
MRA, the safety basis showed that when one of these controls has failed another remains 
available to prevent inadvertent criticality.   For example, the CSA states that it is credible for the 
moderation control applied to UO2 powder in the MCA to fail but the HEPA filter system will 
remain subcritical because the mass limit is maintained by monitoring of the differential 
pressure.  For the HEPA filter system in the MRA, the CSA states that multiple controls on 
moderation make it “highly unlikely” for the moderation limit applied to UO2 powder to be 
exceeded and it is “highly unlikely” for moderation to enter the HEPA filter system from some 
external source.  The inspectors noted that the ISA Reference report states that these same two 
HEPA scenarios are not credible. 
 
The inspectors determined that in each of the above cases the licensee is relying on controls to 
meet the performance requirements without declaring those controls to be IROFS as required 
by 10 CFR 70.61(e).  The potential safety consequence for failing to identify IROFS is high 
because management measures do not have to be applied to ensure the availability and 
reliability of controls which are not IROFS (see Assurance Measures for more discussion).  In 
addition, the failure to designate controls as IROFS gives the false impression that these 
controls are not safety significant which could lead to an improper response to an event.  The 
failure to declare IROFS also has a high regulatory significance since this may result in: (1) 
failure to maintain records of the failure or degradation of IROFS; (2) failure to request a license 
amendment to remove an IROFS without an equivalent replacement of its safety function; (3) 
failure to request a license amendment to alter a sole IROFS; or (4) failure to adequately report 
events in accordance with the requirements of Appendix A of 10 CFR 70.  URI 70-1113/2008-
206-03 is closed.  Failure to declare controls relied on to meet performance requirements 
IROFS is APV 70-1113/2009-203-03. 
 
Assurance Measures 
 
According to Section 3.5.3 of the GNF License Application, the assurance measures in Table 4 
below are required for IROFS and, except for controlled procedures, are optional for controls 
which are not IROFS.  The ISA team decides which assurance measures get applied to the 
non-IROFS controls.  The inspectors determined that these assurance measures were being 
applied to non-IROFS safeguards which were being used to meet the performance 
requirements.  The inspectors were concerned that, over time, the safety of the facility could be 
significantly degraded if the ISA team decides not to apply all these assurance measures to 
controls which are not declared IROFS. 
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Table 4 – Assurance Measures Required for IROFS 
Passive Engineered 
Controls 

Active Engineered
Controls 

Enhanced Administrative 
and Administrative Controls 

• Technical report and/or 
drawing 

• Manufacturing tolerance, 
corrosion tolerance for 
geometry controls 

• Periodic verification of 
effectiveness 

• Pre-operational audit 
• Changes managed under 

configuration management 
• ISA report 

• Periodic functional test 
and/or purchased material 
quality safeguard 

• Calibration 
• Periodic maintenance 
• Verification following 

maintenance 
• Drawings 
• Pre-operational audit 
• Changes managed under 

configuration 
management 

• ISA report 
• Technical report and/or 

drawings 

• Periodic verification 
• Pre-operational audit 
• Training record 
• Changes managed under 

configuration management 
• ISA report 
• Technical Report 
• Controlled Procedure 

 
Additional Safeguards 
 
The licensee provided the inspectors a description of the MRA for the dry conversion process 
taken from Section 3.0, “Fuel Manufacturing Facility Description”, of the ISA Summary.  The 
licensee stated that since the features of the MRA were part of the facility description they did 
not need to be IROFS even though they were important to criticality safety3.  The inspectors 
noted that the description of the facility in the ISA Summary is specifically required to meet 10 
CFR 70.65(b)(2).  The inspectors determined that Section 5.0, “Accident Sequences”, of the ISA 
Summary is where information is provided to demonstrate compliance with the performance 
requirements, which is a separate requirement of 10 CFR 70.65(b)(4).  The inspectors 
determined that neither the license application nor the ISA Summary state that the features of 
the MRA are being used to meet the performance requirements.  As stated above, the 
inspectors determined that the features of the MRA are relied upon to meet the performance 
requirements. 
 
The inspectors were also provided with Appendix A2, “Generic and Inherent Safeguards,” and 
Appendix A3, “Nuclear Criticality Safety Controls,” from the ISA Summary.  The licensee 
inferred that this part of the ISA Summary showed its intent to use these safeguards and 
controls, in place of IROFS, as a means to meet the performance requirements.  The inspectors 
noted that the only place in the ISA Summary where these Appendices are referenced is 
Section 1.6.15, “Generic and Inherent Safeguards (Defense in Depth).”  The list in Appendix A3 
includes criticality accident alarm systems and adherence to applicable NCS consensus 
standards, which do not directly relate to meeting the performance requirements.  The 
inspectors determined that neither the license application nor the ISA Summary state that those 
items listed in Appendix A2 and A3 are used to meet the performance requirements.  The 
inspectors determined that the safeguards and controls provide defense-in-depth, but cannot be 
credited to meet the performance requirements unless they are designated as IROFS. 
 

                                                
3 The licensee did not provide a regulatory justification for this position. 
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6.0 Exit Meeting 
 
The inspectors communicated observations and findings to the licensee’s management and 
staff throughout the week of the inspection and presented the final results to the licensee’s 
management during an exit meeting held on July 2, 2009, and at a re-exit meeting held on 
August 5, 2009.  The licensee’s management acknowledged the results of the inspection and 
understood the findings presented. 



 

Attachment 

SUPPLEMENTARY INFORMATION 
 
1.0 Items Opened, Closed, and Discussed 
 
Items Opened 
 
APV 70-1113/2009-203-01 Failure to identify accident sequences as required by 10 CFR 

70.62(c)(iv) 
 
APV 70-1113/2009-203-02 Failure to identify criticality accident sequences as high 

consequence 
 
APV 70-1113/2009-203-03 Failure to declare controls relied on to meet the performance 

requirements as IROFS as required by 10 CFR 70.61(e) 
 
Items Closed 
 
URI 70-1113/2008-206-02  This item tracks possible licensee failure to identify all accident 

sequences related to moisture entering the gadolinia shop Vibro-
mill. 

 
URI 70-1113/2008-206-03  This item tracks possible licensee failure to declare controls which 

prevent moisture entering the gadolinia shop Vibro-mill as IROFS. 
 
URI 70-1113/2009-202-01  This item tracks possible licensee failure to declare controls 

related to criticality accident sequences as IROFS and rank the 
sequence as high consequence. 

 
Items Discussed 
 
None. 
 
 
2.0  Event Reports Reviewed 
 
None. 
 
3.0 Inspection Procedures Used 
 
IP 88015 Nuclear Criticality Safety Program 
IP 88016 Nuclear Criticality Safety Evaluations and Analyses 
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4.0 Key Points of Contact 
 
Global Nuclear Fuel 
 
*A. Allen Material Control and Accountability 
*Q. Ao  Principal Criticality Safety Engineer 
*C. Bough Logistics 
J. DeGolyer Criticality Safety Engineer 
*G. Dickman Dry Conversion 
*M. Dodds Senior Criticality Safety Engineer 
G. Gardner Fuel Support 
M. Grimstead Team Leader 
B. Haughton Mechanical Leader 
A. Hilton Engineer, Dry Conversion 
H. Knight Manager, Fuels EHS 
T. Leister Manager, Manufacturing 
G. Luft  Program Manager, Projects 
*A. Mabry Radiation Safety Program Manager 
*K. Maloy Radiological Safety Engineer 
R. Martyn Manager Material control and Accountability 
P. Mathur Environmental Engineer EHS 
*K. McGowan Engineer Dry Conversion 
C. Moneta Manager, EHS 
*S. Murray Manager, Licensing 
*S O’Connor Environmental Engineer, EHS 
*P. Ollis Licensing Engineer 
L. Paulson Manager, Nuclear Safety 
*L. Price Facility Manager, GNF CEO 
T. Priest Manager Shop Operations 
*L. Quintana EHS Licensing 
*J. Reeves Manager, Integrated Safety Analysis 
C. Roche Radiation Safety Engineer 
*J. Rohner Criticality Safety Engineer 
E. Saito GNEP Environmental Project Manager 
C. Savage Engineer, Dry Conversion 
*S. Spinola Ceramics Engineer 
S. Suek Manager, Shop Operations 
D. Wilson Licensing 
*J. Zino Program Manager, Criticality Safety 
 
NRC 
 
D. Morey Senior Criticality Safety Inspector 
B. Purnell,  Criticality Safety Inspector 
D. Damon Senior Risk Assessment Advisor 
 
*Attended the exit meeting on July 2, 2009 
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5.0 List of Acronyms, Abbreviations, and Technical Terms 
 
ADAMS Agency-wide Documents Access and Management System 
APV  Apparent Violation 
CSA  criticality safety analysis 
CFR  code of federal regulations 
DCP  dry conversion process 
EN  event notice 
GNF  Global Nuclear Fuels - America (licensee) 
IP  inspection procedure 
IROFS  item relied on for safety 
ISA  integrated safety analysis 
MCA  moderator controlled area 
MRA  moderator restricted area 
NCS  nuclear criticality safety 
NSR/Rs Nuclear Safety Release/Requirements 
swarf  uranium residue from pellet grinding 
PHA  process hazard analysis 
QRA  quantitative risk assessment 
UO2  uranium dioxide 
URI  unresolved Item 
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