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Goal 
 
In nuclear facilities, fire is often a dominant cause of risk to the public and to workers. A fire at a 
facility containing substantial quantities of radioactive materials can, if uncontrolled, cause extensive 
property damage and expose both workers and the public to unacceptable levels of radiation. The 
goal of this course is to give the student an understanding of these unique hazards and the methods 
by which they can be controlled. 
 
Objectives 
 
Give the student a solid grasp of ten subjects: 
 

1. The history of the nuclear industry in the United States and worldwide, with special 
emphasis on major nuclear (commercial nuclear and defense) facility fires. 

2. The regulatory framework imposed by the Atomic Energy Act of 1954 and applied by the 
Nuclear Regulatory Commission, Department of Energy, and Defense Nuclear Facilities 
Safety Board. 

3. The basic physics of radioactive and fissionable materials. 
4. The design and operation of power reactors and other types of nuclear facilities. 
5. Fire protection requirements and standards used in the nuclear industry (civilian and 

defense). 
6. Nuclear fire protection programs and supporting documents 
7. Methods of preventing, detecting and mitigating fires in nuclear facilities. 
8. Unique systems requirements for fire protection equipment in nuclear applications. 
9. Use of fire modeling in nuclear applications. 
10. Safety analysis and probabilistic risk analysis. 

 
Class Setup 
 
The class will consist of 14 weeks beginning on January 10th, 2013, and ending on April 29th, 2013. 
Classes will consist of a mixture of lectures,  online discussions of the readings, a mid-term and a final 
examination.  Much of the student’s time will be devoted to reading the references covered in the 
lectures. One three-hour session is planned to take place on the WPI campus rather than online. This 
session will be devoted to a free-wheeling discussion of topics (including general career information) 
requested in advance by students or designated by the instructors. A class lunch or dinner will also be 
planned. 
 
The table below shows how the ten subjects will be dealt with over the 14 weeks of the class.  
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Week Topic 
1 - Jan. 10 Historical Background and Fires 
2 - Jan. 17 Regulatory Framework 
3 - Jan. 24 Atomic Physics, Radiation, Criticality 
4 - Jan. 31 Reactor and Nonreactor Facilities 
5 - Feb. 7 Requirements and Standards 
6 - Feb. 14 Fire Protection Program  
7 - Feb. 21 Preventing Fires 
8 - Feb. 28 Detecting Fires (Mid-Term Exam Due) 
9 - March 14 Mitigating Fires  
10 - March 25  Session at WPI 
11 - March 28 Safety-Class Systems  
12 - April 4 Fire Modeling and Post-Fire Safe Shutdown 
13 - April 11 Safety Analysis and Probabilistic Risk Analysis 
14 - April 18 Final Examination 

 
Highlighting indicates classes that will be held on-campus. 
 
Grading 
 
Grades will be calculated based on this breakdown: 
 
Mid-Term Examination  30% 
Final Examination   50% 
Class discussion/Participation  20% 
 
The class discussion grade will be assigned according to the number and technical depth of online 
postings, questions, and responses. Large numbers of postings will not be given preference over a 
smaller number of postings with significant technical or regulatory content. The class discussion 
board should be confined to topics under discussion and review. 
 
Graded Assignments 
 
The student’s grade will be determined by class discussion and by two written graded examinations, 
a midterm due February 28 and a final examination due April 18. In each case, the student will be 
asked to submit an analytical written document on topics covered in the lectures and readings. The 
midterm will be slightly less complex and demanding than the final, but otherwise the format of the 
tests will be the same. For each test, the student will be given several options to choose from. In 
designing the questions, the instructors will take into account the possibility that some students in 
the class will be fire protection engineers and others will be pursuing the Nuclear Science and 
Engineering curriculum. The mid-term exam will be given out three days before the filing deadline; 
the final exam five days before the filing deadline. Students will be given direct comments on their 
work as well as a letter grade, which will be decided by all three instructors. 
 
Class Teaching Assistant 
 
The class teaching assistant is ________. Her email address is ________________. 
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Academic Honesty Policy: Please refer to the WPI Academic Honesty Policy, located at 
http://www.wpi.edu/Pubs/Policies/Honesty/policy.html. 
 
Students with Disabilities: If you need course adaptations or accommodations because of a 
disability, or if you have medical information to discuss, please contact the Disability Services Office 
(DSO) at 508-831-5235 as soon as possible to ensure that accommodations are implemented in a 
timely fashion. 
 
Reading Assignments  
 
1) The reading assignments for the semester are stated in the week-by-week syllabus below. 
The references should be obtained by each student before Week 1. Only Reference # 28 needs to be 
purchased. Used copies of Shultis and Faw are available in the $70 range; new price is $95.  
All other references are available online or will be posted in “Course Materials” on Blackboard. 
  
2) Some readings are listed for more than one lecture. In these cases, you should read the reference 
for the first module using it, and thereafter refer back to it as needed.  
 
3) Minimal readings are assigned in some modules, a great deal more in others. The instructors 
suggest looking ahead at future readings to balance out the weekly reading load. 
 
4) Some readings are fairly short (<30 pages) while others may exceed 100 pages or more. For the 
longer readings, you should scan the text but not necessarily read and comprehend every word. At 
minimum you should gain an understanding of each reading’s purpose and scope, but detailed and 
complete understanding of references such as NFPA codes is not expected.  With that said, it is 
expected that you have the knowledge of where to extract information/requirements/criteria from 
the various references. 
 
5) An asterisk means this reference will be posted to the Blackboard for the course. Contact the 
instructors if you have trouble accessing any reference. 
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Detailed Syllabus with Readings 
(highlighting indicates on-campus modules) 

 
Week Topic Instructors Readings 

1 Mod. 1: History of the nuclear industry Shields Readings 1, 2, 31 
1 Mod. 2: Nuclear power plant fires March Readings 14, 17, 34, 35, 36, 37, 38, 54, 57 
1 Mod. 3: Nonreactor facility fires Campbell Reading 2 
2 Regulatory Framework Shields Readings 9, 13, 30, 40 
3 Physics: Radiation, Fission, Criticality Shields Reading 8, Volume I only; Reading 28, 

chapters 5, 9 and 10 
4 Mod. 1: Nuclear Power Reactors Shields/March Readings 8, Volume 2 only; Reading 28, 

chapter 11; Readings 34, 35, 39 
4 Mod. 2: Nonreactor Nuclear Facilities March/Campbell Reading 4 
5 Mod. 1: NRC and DOE Regulations Shields Readings 10, 11 
5 Mod. 2: Government and industry standards March/Campbell Readings 5, 6, 7, 21, 22, 23, 24, 25, 26, 27 
6 Mod. 1: Fire protection program requirements Campbell Readings 5, 6, 21, 29, 
6 Mod. 2: Fire hazards analysis March Readings 6, 11, 21, 52, 53 
6 Mod. 3: QA, IT&M, TSRs Campbell Readings 32, 33, 43 
7 Mod. 1: Preventing fires – ignition sources March Readings 3, 6, 11, 21, 47 
7 Mod. 2: Preventing fires – combustible loading Campbell Readings 29, 45, 46 
8 Mod. 1: Detecting fires – heat & smoke detectors March Readings 48, 49 
8 Mod. 2: Detecting fires – alarms & fire watches  Campbell Reading 48, 49 
9 Mod. 1: Mitigating fires: engineered systems March Reading 6, 11, 21, 22, 23, 23, 24, 25, 26, 

48, 49, 55, 56, 58 
 (Mid-Term Exam Due)  Email by midnight March 1 
9 Mod. 2: Mitigating fires: manual response Campbell Readings 21, 22, 23, 23, 24, 25, 26, 27 
10 On-Campus Session March 25 All  
11 Mod. 1: Safety-class systems: regulatory overview Shields Reading 6 (Appendix A only), 42,  

43 (Sec. 3.3) 
11 Mod. 2: Suppression and detection systems March Readings 6, 11, 21, 50, 51 
11 Mod. 3: Barriers and ventilation systems Campbell Reading 32, 33 
12 Mod 1: Post-Fire Safe Shutdown Analysis March/Shields Reading 15, 59, 60, 61 
12 Mod. 2: Fire Modeling March/Campbell Reading 16 
13 Mod. 1: Safety Analysis  Shields Reading 43, 44 
13 Mod. 2: Probabilistic Risk Analysis March Reading 12, 62, 63 
14 Final Exam -- Email by midnight April 30 

 


