
 
 

July 5, 2011 
 

 
Dr. Henry C. “Hank” Foley 
Vice President for Research & 
  Dean of the Graduate School 
The Pennsylvania State University 
304 Old Main 
University Park, PA 16802-1504 
 
SUBJECT: PENNSYLVANIA STATE UNIVERSITY - NRC ROUTINE INSPECTION 

REPORT NO. 50-5/2011-201 
 
Dear Dr. Foley: 
 
On June 6-8, 2011, the U. S. Nuclear Regulatory Commission (NRC) completed a routine 
operations inspection at your Pennsylvania State University Breazeale Research Reactor 
facility.  The inspection included a review of activities authorized for your facility.  The enclosed 
report presents the results of that inspection. 
 
The inspection examined activities conducted under your license as they relate to the conduct of 
operations, compliance with the Commission=s rules, and regulations and with the conditions of 
your license. The inspector reviewed selected procedures and records, observed activities, and 
interviewed personnel.  Based on the results of this inspection, no safety concerns or non-
compliance with NRC requirements was identified.  No response to this letter is required. 
 
In accordance with Title 10 of the Code of Federal Regulations (10 CFR) Section 2.390 "Public 
inspections, exemptions, requests for withholding," a copy of this letter will be available 
electronically for public inspection in the NRC Public Document Room or from the Publicly 
Available Records (PARS) component of NRC's document system.  The Agencywide 
Documents and Management System (ADAMS) is accessible from the NRC Website at 
http://www.nrc.gov/reading-rm/adams.html (the Public Electronic Reading Room).   
 
Should you have any questions concerning this inspection, please contact Gregory M. 
Schoenebeck at 301-415-6345. 
 

Sincerely, 
 

/RA/ 
 
      Johnny H. Eads, Jr., Chief 

Research and Test Reactors Oversight Branch 
Division of Policy and Rulemaking 
Office of Nuclear Reactor Regulation 
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EXECUTIVE SUMMARY 
 

The Pennsylvania State University 
Penn State Breazeale Reactor Facility 

NRC Inspection Report No. 50-5/2011-201 
 
The primary focus of this routine, announced operational inspection was the onsite review of 
selected aspects of the Pennsylvania State University’s (the licensee’s) Class II research 
reactor facility safety programs including: procedures; experiments; health physics; design 
changes, committees, audits, and reviews; and transportation.  The licensee=s programs were 
acceptably directed toward the protection of public health and safety, and in compliance with 
U.S. Nuclear Regulatory Commission (NRC) requirements. 
 
Procedures 
 
• Reactor personnel observed administrative controls and Technical Specification 

requirements and demonstrated satisfactory procedural compliance during operations. 
 

Experiments 
 
• Experiments were being reviewed and performed in accordance with Technical 

Specification requirements and the licensee’s written procedures. 
 

Health Physics 
 
• The radiation safety program is commensurate with Title 10 of the Code of Federal 

Regulations (10 CFR) Part 20 requirements, Technical Specifications, and procedures.   
 
Design Changes 
 
• The review and evaluation of changes to facilities and procedures satisfied NRC 

requirements specified in 10 CFR 50.59    
 

Committees, Audits, and Reviews 
 
• The Reactor Safeguards Committee provided the oversight required by the Technical 

Specifications.  
 

Transportation 
 
• Radioactive material shipments by the licensee were conducted in accordance with 

applicable procedures and regulatory requirements.



 
 

Summary of Facility Status 
 
The Pennsylvania State University (PSU, the licensee) operates the one megawatt Penn State 
Breazeale Reactor (PSBR) as a major facility in its Radiation Science and Engineering Center 
(RSEC).  The PSBR continued to be operated in support of graduate and undergraduate 
research, laboratory instruction, and a variety of radiation services.  During the inspection, the 
reactor was operating approximately ten hours per day, performing multiple startups each day in 
support of user needs.  The inspection team was able to observe the handling of several types 
of experiments, post irradiation.   
 
1. Procedures  
 

a. Inspection Scope (IP-69001) 
 

Two inspectors reviewed the following to determine procedural compliance, 
protocol, and satisfactory implementation of procedures in accordance with 
administrative controls and Technical Specifications (TS): 

 
• Reactor Safety Committee (RSC) Meeting Minutes of April 13, 2010 
• Administrative Procedures (AP)-4, Identification, Evaluation, and 

Documentation of Safety System Failures, Abnormal Events, and 
Operational Events 

• Standard Operating Procedure (SOP)-1, Reactor Operating Procedure, 
Rev. 17, dated September 2, 2010 

• SOP-5, Experiment Evaluation and Authorization, Rev. 4, dated 
September 17, 2010 

• PSBR TS Section 6.3, Operating Procedures 
 

b. Observation and Findings 
 

The inspectors reviewed procedures to determine if the PSBR’s administrative 
controls are consistent with TS, license requirements, and commitments.  The 
inspectors determined that the procedures were current and were reviewed and 
approved as required.  Similarly to the last NRC inspection, this inspection 
devoted a significant amount of effort to ascertain the PSBR’s adequacy for 
experiment handling, entry conditions into experimental structures (e.g., beam 
cave) and the handling of byproduct material after activation. 

 
In two instances during the course of the inspection the inspectors observed a 
practical demonstration for the proper use of procedure.  The first experiment 
involved the entry into PSBR’s neutron beam cave to handle a sample after 
several hours of exposure.  The evolution was conducted in accordance with 
procedure where a Senior Reactor Operator (SRO) was present for entry using 
appropriate radiation protection measures (e.g., surveys, lab coat, etc.) and was 
in direct communication with the control room prior to and after cave entry.  The 
SRO was knowledgeable of said evolution and had good use of two-way verbal 
communication; a practice and culture which the PSBR Associate Director for 
Operations has been trying to stress during operations.  The second experiment 
involved the removal of a sample from the Fast Neutron Irradiator (FNI) tube after 
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a period of neutron irradiation in the reactor bay.  This evolution was observed 
during the last inspection effort and there was no observed deviation from the 
procedure during this year’s sample removal. Due to the frequency of these 
operations, it is apparent that the facility staff is proficient and cognizant of the 
safety points in the FNI procedure.  Similar to the beam cave entry, the staff used 
two-way communication for the overhead crane manipulation in order to remove 
the sample from the FNI tube. 
 
One inspector observed the performance of the pre-critical startup checklist, and 
noted that the operator was proficient and knowledgeable with regards to said 
operation. 

 
c. Conclusion 
 

Reactor personnel observed administrative controls and TS requirement and 
demonstrated satisfactory procedural compliance during operations. 

 
2. Experiments 
 
 a. Inspection Scope (IP 69001) 
 

Two NRC inspectors reviewed the following to verify that the requirements of TS 
Sections 3.7, Limitations on Experiments, and 6.4, Review and Approval of 
Experiments, were being met: 

 
• TS for PSBR dated October 2004 
• SOP-5, Experiment and Evaluation for “Irradiation of Graphene Samples 

in BP#4 and Gammacell 220”, approved July 23, 2010 
• SOP-5, Experiment and Evaluation for “Irradiation of Mn doped Fluid 

Cracking Catalyst”, approved April 7, 2010 
• SOP-5, Experiment and Evaluation for “Gd2O3 on silicon wafers with gold 

contacts”, approved April 12, 2011 
• SOP-5, Experiment and Evaluation for “Charcoal scoping run and 

measurement of Iodine captured in activated charcoal pellets”, approved 
February 2, 2011 

 
b. Observations and Findings 
 

The inspectors observed the process for irradiation of experiments performed on 
June 7, 2011, and determined that it was in accordance with established facility 
protocol and procedures (as discussed in the previous section for “Procedures”) 
 
From a random sampling of forms for experiments performed since the previous 
inspection the inspectors found that experiments were being reviewed and 
performed in accordance with TS requirements and the licensee’s written 
procedures. 
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 c. Conclusion 
 

Experiments were being reviewed and performed in accordance with TS 
requirements and the licensee’s written procedures.  

 
3. Health Physics 
 

a. Inspection Scope (IP 69001) 
 

One inspector reviewed the following to verify compliance with 10 CFR Part 20 
requirements: 
 
• PSBR Radiation Dosimetry Reports, 2010 and 2011 
• Weekly RSEC Radiation and Contamination Survey, various 2010 and 

2011 
• PSBR al low as reasonable achievable (ALARA) Procedure AP-16 Rev. 

4, dated June 11, 2007 
• Environmental Dosimeter Data, for 2010 and 2011 
• Exposure Review for Ar-41 irradiation container fill and transfer, dated 

August 17, 2004 
• Argon Production Exposures Report, dated April 17, 2007 
• Air Emission Survey for Ar-41, various 2008 and 2009 
• Annual Operating Report, 2010 
 

 b. Observations and Findings 
 

One NRC inspector toured the facility in order to interview and observe licensee 
personnel practices with regards to the use of dosimetry, radiation monitoring 
equipment, placement of radiological postings and barriers, use of protective 
clothing, practices for handling and storing radioactive material or contaminated 
equipment.  A performance based inspection survey was performed by the 
inspector to spot check various areas of the facility for radiation and 
contamination; the purpose was to determine the uncontrolled release of 
contamination in unrestricted areas and proper posting of radiation signs and 
barriers.  The inspector did not determine loose contamination in unrestricted 
areas or improper postings during the spot check. 
 
One NRC inspector reviewed dosimetry records from 2010 to current and did not 
note doses which were inconsistent with the types of higher dose operations 
conducted at the facility.  The higher dose operations still remain irradiated argon 
and sodium production.  One individual continues to receive higher doses than 
the average radiation worker at the facility.  This individual continues to be the 
main individual involved with the higher dose evolutions due to intimate familiarity 
with the procedures and operations.  As it relates to ALARA principles and goals, 
the reactor facility contends that the individual is reserved for higher dose 
evolutions to reduce the amount of time required, as an inexperienced operator 
may take twice as long and could accumulate twice the dose received.  The 
reactor facility continues to slowly integrate other individuals into this leadership 
role when performing said evolutions.   
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A copy of the current NRC Form 3, “Notice to Radiation Workers” required by  
10 CFR Part 19 was posted at various locations throughout the reactor facility.   

 
One inspector reviewed current emission records, environmental monitoring 
(including dosimetry and tritium release records), and the annual report for 2010.  
There were no liquid radioactive effluent releases during this period outside of  
10 CFR Part 20 limits. 

 
 c. Conclusion 
  

The radiation safety program is commensurate with 10 CFR Part 20 
requirements, TS, and procedures.   

 
4. Design Changes 
 
 a. Inspection Scope (IP 69001) 
 

One inspector reviewed the following to ensure that if design changes were 
made, they were reviewed and approved in accordance with 10 CFR 50.59, the 
TS, and the licensee’s APs: 

 
• AP-12, “Change”, Rev.5, dated June 12, 2008 
• AP-12 Work Package #2010-001, “Primary Heat Exchanger Pump 

Impeller and Motor Upgrade”, dated May 12, 2011 
• AP-12 Work Package #2010-003, “Replacement of Reactor Bay 

Overhead Crane”, dated May 21, 2010  
• AP-12 Work Package #2010-004, “Reactor Ion Exchanger Piping 

Modification”, August 20, 2010 
• Penn State Reactor Safeguards Committee (RSC) Meeting Minutes of 

April 29, 2011 
• Penn State RSC Meeting Minutes of January 18, 2011 

 
b. Observations and Findings 
 

One inspector reviewed the 10 CFR 50.59 evaluations that the licensee 
performed for several facility modifications since the last inspection. The 
modifications had no safety implications for the public or the facility. It was 
determined that the licensee reviewed change requests related to modified 
systems in accordance with TS and established procedures. 
 

c. Conclusion 
 

The review and evaluation of changes to facilities and procedures satisfied NRC 
requirements specified in 10 CFR 50.59.      
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5. Committees, Audits, and Reviews 
 
 a. Inspection Scope (IP 69001) 
 

One inspector reviewed the following to ensure that the audits and reviews 
stipulated in TS were met by the Reactor Safeguards Committee (RSC): 

 
• Penn State RSC Meeting Minutes of April 29, 2011 
• Penn State RSC Meeting Minutes of January 18, 2011 
• Penn State Reactor 2010 Safeguards Committee Annual Audit, 

December 15, 2010 
• External 2010 Safeguards Committee Annual Audit, dated April 27, 2011 
• AP-4 Event Evaluation Log Sheet for “Reactor Stepback on May 24, 

2011” 
 
 b. Observations and Findings 
 

One inspector verified that the RSC conducted meetings at the required 
frequency with a quorum present, pursuant to TS requirements.  TS 6.2.4 
specifies that an audit shall be performed by a person not directly involved with 
the function being audited.  Based on feedback of previous external auditors, an 
internal audit was conducted, by the Associated Director of Operations and two 
student operators.  To ensure compliance with TS 6.2.4, the licensee had an 
additional audit performed by an independent outside auditor.   

 
 c. Conclusion 
 

The RSC provided the oversight required by the TS.  The annually required audit 
was thorough and complete. 

 
 
6.   Transportation  
 

 a. Inspection Scope (IP 86740) 
 

To verify compliance with 10 CFR Part 71 and 49 CFR Parts 100-185 and 
procedural compliance for transporting or shipping licensed radioactive material, 
the inspectors reviewed the following: 
 
• Selected records of various types of radioactive material shipments 
• Radiation Protection Procedure RP-Shipping-10, Radioactive Receipt and 

Shipping Procedure, January 2007 
• Completed RP-Shipping-10, Appendix B Forms, Shipment Checklist for a 

Limited Quantity of Radioactive from January 2009 to present 
• Completed RP–Shipping-10, Appendix C Forms, Type A Quantities Only, 

dated from January 2009 to present 
• Completed RP- Shipping-11, Low Level Specific Activity Waste Pickup, dated 

from January 2008 to present 
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b.  Observations and Findings 
 

Through records reviewed and discussions with licensee personnel, one 
inspector determined that the licensee had shipped various packages of 
radioactive material since the previous inspection.  The records indicated that the 
radioisotope types and quantities were calculated and dose rates measured as 
required. Most of the material shipped from the reactor license pertained to the 
argon and sodium production mentioned in the aforementioned Health Physics 
inspection module, The radioactive material records reviewed by the inspector 
had been completed in accordance with the Department of Transportation (DOT) 
and NRC regulations. 

 
The inspector verified that the licensee maintained copies of shipment recipients’ 
licenses to possess radioactive material as required and that the licensees were 
verified prior to shipment.  The training of staff members responsible for shipping 
material was also reviewed.  The inspectors verified that the shippers’ training 
met NRC and DOT requirements. 

 
c.  Conclusion 
 

Radioactive material shipments by the licensee were conducted in accordance 
with applicable procedures and regulatory requirements.  

 
7. Exit Interview 
 

The inspection scope and results were summarized on June 8, 2011, with 
members of licensee management.  The inspector described the areas inspected 
and discussed in detail the inspection findings.  No dissenting comments were 
received from the licensee. 



 
 

PARTIAL LIST OF PERSONS CONTACTED 
 
Licensee 
K. Unlu Director, Radiation Science & Engineering Center 
M. Trump Associate Director for Operations 
E. Boeldt Manager, Radiation Protection 
 
 
 

INSPECTION PROCEDURES USED 
 
IP 69001 Class II Research and Test Reactors 
 
 

ITEMS OPENED, CLOSED, AND DISCUSSED 
 
Opened None 
 
Closed  None 
 
Discussed       None 
 
 

PARTIAL LIST OF ACRONYMS USED 
 
10 CFR Title 10 of the Code of Federal Regulations  
ADAMS Agencywide Document Access Management System 
ALARA As Low As Reasonably Achievable 
AP  Administrative Procedure 
FNI  Fast Neutron Irradiator 
IP  Inspection Procedure 
NRC  U. S. Nuclear Regulatory Commission 
PARS  Publicly Available Records 
PSBR  Penn State Breazeale Reactor  
PSU  Penn State University 
Rev.  Revision 
RSC  Reactor Safeguards Committee 
RSEC  Radiation Science and Engineering Center 
RSO  Radiation Safety Office 
SOP  Standard Operating Procedure 
SRO  Senior Reactor Operator 
TS   Technical Specifications 
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