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• Unlike a paper reactor, a “practical reactor, is 
large, heavy, complicated and takes a long 
time to build because of engineering and 
development problems”. 

• “The academic-reactor designer is a 
dilettante. He has not had to assume any real 
responsibility in connection with his projects. 
He is free to luxuriate in elegant ideas, the 
practical shortcomings of which can be 
relegated to the category of “mere technical 
details.” The practical-reactor designer must 
live with these same technical details. 
Although recalcitrant and awkward, they 
must be solved and cannot be put off until 
tomorrow. Their solutions require manpower, 
time and money.”

Hyman Rickover on reactor 
design (Rickover, 1953)



Three views of design

This work compares and contrasts three views of design: those 
reported in the literature on design studies, those reported in academic 
nuclear engineering textbooks and finally, those reported by 
practitioner reactor designers.







Sesonske (1973) on design

• “The engineer's primary function is to create a structure, device, process, 
etc that will meet a practical requirement. The creative process required, 
known as design, can therefore be considered the very heart of 
engineering practice.” 

• “The design goal can be considered a “problem”, the solution of which 
proceeds through a number of logical steps. The initial step is to define the 
problem in a total way. This step includes sorting out of irrelevant 
information and of presently available solution approaches from the true 
nature of the problem to be solved. The next step is to analyze the 
problem, wherein the effects of various parameters and restrictions are 
evaluated.” 



The argument 

• The central goal of the paper is to show that design is far from the 
strictly analytical exercise described in nuclear engineering textbooks 

• Instead, designers, in practice, exhibit a diversity of approaches to 
reactor design

• A need to broad the scope of nuclear engineering to include both 
design as well as studies of design as part of the academic canon
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Design as an object of study
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Expertise and design choices

Expert designer – based in large 
company (small LWR) [H]
• The design company “became interested 

in revisiting the notion of a smaller 
integral reactor because the history on 
the large commercial units was a lot of 
cost, a lot of overruns.” 

• “the feeling was that even back then 
that there would be considerable 
value in smaller modular units, that 
would be cheaper and could be built 
in a shop, the plant itself could be 
modularized and things like that..” 

Novice designer – based at a university, 
then startup (large non LWR) [P]

• “So we started it from the perspective 
of …really what reactor would the 
public support and how do you alleviate 
the public’s fears about nuclear power, 
especially the safety and waste issue. 
We felt like those were the biggest 
issues for nuclear. This was even before 
Fukushima which brought these issues 
into starker relief. “ 



Expert vs novice designers



Implications for practice

• Reactor design not the purely analytical exercise as described in 
academic nuclear engineering textbooks 

• The different approaches taken in the early stages of design by novice 
vs experienced designers working across a range of design settings 
suggest that there is significant value in adopting a more reflective 
approach towards the early stages of design 

• This work argues for broadening the scope of nuclear engineering to 
include both design as well as studies of design as part of the 
academic canon as such studies of design are likely to yield valuable 
insights for pedagogical purposes, practice and technology policy 



Appendix slides




