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ABSTRACT 

 
This paper presents an established program for inspection of nuclear research reactors to 
ensure that systems and techniques are in accordance with regulatory requirements and to 
provide protection for the health and safety of the public.  The inspection program, implemented 
from the time a facility gets licensed, remains in effect through operations, shutdown, 
decommissioning, and until the license is terminated.  The program establishes inspection 
methodology for operating, safeguards, and decommissioning activities.  Using a performance-
based approach, inspectors focus their attention on activities important to safety.  Inspection 
procedures allow the inspectors to assess facility safety and compliance to applicable 
requirements.  A well designed inspection program is an integral part of the mechanism to 
ensure that the level of performance in the strategic areas of reactor safety, radiation safety, 
and safeguards is acceptable and provides adequate protection of public health and safety. 
 
U.S. Inspection Program 
 
The general policy for regulation of Research and Test Reactors (RTR) is described in the 
Atomic Energy Act of 1954, as amended, Section 104.c which states: 
 
"The Commission is directed to impose only such minimum amount of regulation of the licensee 
as the Commission finds will permit the Commission to fulfill its obligations under this Act to 
promote the common defense and security and to protect the health and safety of the public and 
will permit the conduct of widespread and diverse research and development." 
 
This general policy is reinforced by the U.S. Nuclear Regulatory Commission (NRC) inspection 
program which performs a basic mission of determining whether a licensee’s reactor is 
acceptably safe and meets current regulatory requirements and commitments.  The program 
establishes inspection methodology for operating, safeguards, and decommissioning activities 
and conditions.  Using a performance-based approach, inspectors focus their attention on 
activities important to safety. Performance-based inspection emphasizes observing activities 
and the results of licensee programs over reviewing procedures or records.  For example, an 
inspector may identify an issue through observing a facility activity in progress, monitoring 
equipment performance, or the in-facility results of an activity (e.g., an engineering calculation), 
and then let the observation lead to evaluation of other associated areas. Discussions with 
facility personnel and reviewing documents should be used to enhance or verify performance-
based observations. This approach is designed to emphasize observation of activities. 
 
While the licensee is responsible for facility safety and compliance with regulatory requirements, 
the NRC inspector is responsible to independently assess the licensee's fulfillment of his/her 
responsibilities.  Advice or recommendations are not to be given to the licensee. 
 



The U.S. research reactors are classified according to their maximum thermal power which 
determines the frequency and depth of the inspection program 
 
Class I  
 

• Thermal power is 2 Megawatts or more 
• Inspection effort consists of 10 modules (inspection procedures) 
• Entire program is repeated annually (2 one-week visits annually) 

 
Class II 
 

• Thermal power is less than 2 Megawatts 
• Inspection effort is one module with 11 sub-topics 
• Program is completed over a two year interval (2 one-week visits over two years) 

 
Class III  
 

• Permanently shut down (Possession Only License or Actively Decommissioning) 
• Inspection effort is one module 
• Inspected once every three years 

 
Safeguards Inspections 

 
• Licensees are required to implement an NRC approved physical security program 

tailored to the safeguards categories of material that the licensee may possess.  In 
addition, licensees must report inventory and transactions at regular interval.  The 
security portion of the RTR inspection program and the inspection frequency use a 
graded approach based on the amount of Special Nuclear Material on-site and type of 
fuel used - Highly Enriched in Uranium (more than 20% U-235) (HEU), or Low Enriched 
in Uranium (less than 20% U-235) (LEU).   

 
Non-Routine and Reactive Inspections 
 

• OSHA Industrial Safety 
• DOT Transportation Requirements  49 CFR 172-178 
• IP 86730 - Transportation of Radioactive Materials 
• IP 86740 - Inspection of Transportation Activities  
• Event/Accident root cause analysis (special inspections) 
• Decommissioning Plan and License Termination Plan 
• Worker allegations 
• Public meetings  
• Escalated enforcement 
 

Inspection Procedures 
 
As a general rule, inspections should be conducted in accordance with inspection procedures. 
Inspection procedures identify requirements that the inspector considers while evaluating the 
associated area. These requirements may not be the same as NRC requirements placed on a 
specific licensee. As such, it is not implied or intended that inspection program requirements are 
to be levied on the licensee. Any attempt to force inspection program requirements on the 



licensee constitutes misinterpretation of NRC inspection philosophy and misuse of inspection 
requirements. 
 
It is not possible to anticipate al the unique circumstances that might be encountered during the 
course of a particular inspection and, therefore, inspectors are expected to exercise initiative in 
conducting inspections, based on their expertise and experience, as needed, to assure that all 
the inspection objectives are met. 
 
Inspection Procedure Format 
 

• Each inspection procedure follows a common format which includes: 
 

– Objective 
– Inspection requirements 
– Inspection guidance 
– Specific guidance 
– Resource estimate 
– References 

 
• The inspection procedure is designed to confirm that the licensee’s programs are 

consistent with the regulatory requirements. 
 

• Examples of regulatory requirements are: 
 

– Code of Federal Requirements (CFR) Title 10 Parts 20, 50, 61, 71, and 73 
– Operating License (OL) / Technical Specifications (TS) 
– Confirmatory Action Letters (CAL) 
– Licensee commitments in Security Plan, Emergency Plan, and Reactor Operator 

Requalification Plan. 
 

• Additional statements are found in the Final Safety Analysis Report, in national 
consensus standards (ANSI 15), and NRC NUREGs and Regulatory Guides. 

 
Inspection Planning and Conduct 
 

• Select the inspection procedures to be used for the appropriate Class of RTR. 
 
• Schedule the inspection with licensee management.  The NRC generally announces 

inspections at RTR, and for the most part does not conduct unannounced / surprise 
inspections). 

 
• Review the appropriate material, such as previous inspection reports, licensee’s TS and 

FSAR.  Note any open issues.  The results of past inspections, events evaluations, and 
inspector and management reviews shall be used to determine the focus of the 
inspection.   

 
• Interviewing skills and careful records review may indicate an unanticipated program 

weakness.  Take the time to determine the safety significance of the unanticipated 
issues at the expense of completing the routine IPs. 

 



• Note taking is very important for maintaining official verifications of document review in 
the inspection report.  For example, the inspector will need to record the full name, 
revision number, and effective date of each procedure, policy, report, or letter that was 
reviewed. 

 
• An entrance meeting helps in scheduling the inspection time.  Inspectors should hold an 

entrance meeting with the senior licensee representative who has responsibility for the 
areas to be inspected.   

 
• An exit meeting sums up the preliminary results.  At the conclusion of an inspection, 

inspectors must discuss their preliminary findings with the licensee’s management at a 
scheduled exit meeting. 

 
Inspection Reports 

 
• Communicating inspection observations is an integral and important part of every 

inspection, whether done daily during the course of an inspection, or periodically with 
status meetings.  A final inspection report must be issued to clearly communicate 
inspection results to licensees, NRC staff, and the public.  The final report should 
describe the inspection scope, including the inspection procedure used, identify how the 
inspection was conducted (i.e., the methods of inspection), what was inspected, the 
criteria used to determine whether the licensee is in compliance, and describe the 
observations and findings.  Whenever possible, an observation should be related to a 
requirement or commitment.  Findings are an assessment of the significance and 
context of the observations.  The inspection report should clearly relate how the finding 
relates to the observations, whether the finding is neutral, positive, or negative, and how 
significant the finding is.  A report with no negative findings is acceptable.  It is NRC 
policy that the licensee is encouraged to identify and permanently fix any program 
weaknesses.  Safety significant program weaknesses will be characterized as Inspector 
Follow-up Items, Unresolved Items, or Violations.  The goal is to formally issue routine 
inspection reports within 30 days and special inspection reports within 45 days. 

 
Enforcement 
 

• Program weakness at U.S. RTR are assigned a severity level (Severity Level I-IV) in the 
inspection report to identify its safety significance: 

– Actual Safety Consequences 
– Potential Safety Consequences 
– Impacting the Regulatory Process 
– Willfulness 

 
• The level also determines the amount of the monetary fines and extent of corrective 

actions to be taken by licensee management.  
 

• Violations may be written against individuals as well as facilities. 
 

• Enforcement guidance and requirements are found in 10 CFR 2 and the NRC 
Enforcement Manual.  The format for violations in the inspection report is provided in the 
Manual. 

 



Civil Penalty Flow Chart 
 
 

 

 
 
 
Figure 1 -  This graphic represents the NRC’s graded approach to dealing with violations, both 
in terms of addressing their significance and developing sanctions. 


