
1. ER371 Nuclear Plant Design 
 
2. 3 Credit Hours / 3 Contact Hours 

 
3. Course Director: CAPT Stuart Blair 

 
4. Text book: Nuclear Engineering: Theory and Technology of Commercial Nuclear Power, 

Ronald A. Knief, 2008 
 

5. Specific course information 
a. Fundamentals of nuclear power plant design, with emphasis on basis for light water 

reactor design.  Topics include power reactor economics, design considerations 
dealing with the nuclear fuel cycle, primary and secondary system components and 
reactor safety.  A term project involving the analysis of a modern nuclear reactor 
design will be completed. 

b. Prerequisites: ER301 
Co-requisites: none 

c. This course is required for the Nuclear Engineering programs. 
 
6. Educational objectives for the course 

a. Students will demonstrate an understanding of the basics of the design process 
applied to nuclear power plant applications and undertake a relevant design project 
for a nuclear application to include topics such as radioisotope thermoelectric 
generators, process heat, and reactors for medical isotope production in addition to 
traditional electric power production.  

b. Students will demonstrate an understanding of nuclear thermal design considerations 
including convective and conductive heat transfer models as well as thermal limits for 
critical heat flux, peak central temperature, and power density. 

c. Students will demonstrate an understanding of contemporary and advanced power 
reactor designs including PWR, BWR, HTGR, PHWR, PTGR, and LMFBR; their 
associated coolant, neutron moderator, reactivity control, energy conversion systems, 
safety, and spent fuel management systems.  Increased emphasis will be placed on the 
AP1000 PWR design. 

d. Students will demonstrate an understanding of engineering economics calculations as 
applied to nuclear power reactors to include construction costs, fuel costs, and 
operations and maintenance costs; economic performance metrics such as internal 
rate of return will be applied. 

e. Students will demonstrate an understanding of the principles of reactor safety system 
design including design philosophy, current safety systems design, relevant design 
basis accidents, and probabilistic risk assessment techniques. 

f. Students will demonstrate an understanding of advanced reactor development 
programs and their relevance to improving nuclear power safety, reliability, and long-
term sustainability. 

 
7. Specific program outcomes address by this course 

 



 (1) (2) (3) (4) (5) (6) (7) 
Introduced        
Reinforced X X X X   X 
Mastered        

 
8. Brief list of topics to be covered 

a. Nuclear power plant design process 
b. Nuclear fuel – thermal performance 
c. Nuclear power plant structural design 
d. Generation II/III reactor design concepts 
e. Power reactor economics 
f. Reactor safety systems/design 
g. Probabilistic risk assessment 
h. Advanced reactor plants 
i. Naval reactors concepts 
j. Design study project/paper 

 


