
expense of the more commonplace makes it a very poor 
pedagogical instrument for the uninitiated. 

Robert W. Albrecht 

University of Washington 
Seattle, Washington 98195 

April 4, 1972 

About the reviewer: Bob Albrecht is a professor of 
nuclear engineering at the University of Washington. He 
has been teaching nuclear reactor dynamics for the past 11 
years and doing research related to stochastic fluctuations 
in nuclear reactor observables. Dr. Albrecht obtained his 
PhD at the University of Michigan in 1961 and received the 
Mark Mills award in that year for a paper based on his 
dissertation. During 1967-1968 he spent a year doing re-
search at Kernforschungszentrum Karlsruhe. 

Optimal Control of Nuclear Reactors. By Ronald R. Mohler 
and C . N . Shen. Academic P r e s s , Inc., New York (1971). 
320 pp. 

This book i s based on and pr imari ly features speci f ic 
r e s e a r c h by the authors in the control of nuclear powered 
rocket engines . Its f i r s t two chapters give a condensed 
survey of reactor kinet ics and optimal control fundamen-
ta ls to re fresh the m e m o r i e s of those already knowledge-
able in these areas . Readers not so qualifying are l ikely to 
be left "standing at the starting gate ." The last chapter 
g ives se lected optimal control topics from other sources . 
Remaining i s the main body of the text which is devoted to 
analytical and numerical applications in nuclear rocket 
control . 

Typical subjects treated from the standpoint of their 
util ization in optimal control are the Euler-Lagrange equa-
tion, the Bel lman-Hamilton-Jacobi equation, the maximum 
principle, and linear programming. Typical problems 
solved util izing these methods are reactor startups with 
minimum t ime or minimum propellant consumption. In 
these problems typical imposed constraints would be not 
exceeding control capabil it ies or not exceeding l imits on 
thermal s t r e s s e s . 

A more descript ive book tit le might be "Optimal Con-
trol Theory and Its Application to Nuclear Rockets ." While 
the needs of rocketry are quite unique and specia l ized, 
neverthe less many general aspects of control theory and 
applications are c lear ly presented. In this re spec t the two 
control chapters written by Shen are outstanding. They 
overlap and repeat some material in Mohler's chapters . 
But perhaps Shen goes too far in lucidity when a step by 
step numerical conversion i s given to show 1 g / c m 3 of 
water contains 6.94 lb / f t 3 of hydrogen. 

The chapters by Mohler a lso are largely derivations of 
react ivi ty control methods of achieving a minimum cost 
(ex., fuel usage) functional. A variety of methods i s treated 
in detail—even down to pages of FORTRAN statements of a 
quasi- l inear programming algorithm. Computer util ization 
in achieving resu l t s i s a n e c e s s i t y and here this book i s 
quite up to date. 

Specific examples of results—graphs of power, r eac t iv -
ity e tc . during rocket startups—are frequent. These r e -
mind one of the practical utility of the methods presented. 
The reader i s therefore intermittently brought back from 
the abstract world of the calculus of variations and into the 
world of concrete practical real i ty . Also as s i s t ing in this 
respect are d i scuss ions of the physical p r o c e s s e s involved 
and of intuitive rationale for re su l t s obtained. 

There i s no special g los sary , though Shen's chapters 
define some t e r m s as they are used. A pol icy for defining 
control and reactor jargon or for defining l e s s e r used 
mathematical t e r m s might ex i s t in a school text , but would 
not be required in a book of this nature, aimed at the e x -
perienced specia l ized r e s e a r c h e r . An example of the lack 
of a pol icy i s defining "bang-bang" control on the last 
pages , after it has been repeatedly mentioned throughout 
the book. 

It i s not to be expected from the book title that one 
would find an excel lent treatment of heat transfer and 
thermal s t r e s s e s spanning a third of a chapter, and also 
lucid extensive d i scuss ions of the neutron kinetics equa-
tions at various p laces . But with these topics adequately 
treated in many texts , it would have been better to devote 
their space to control theory—such a s expanding the var i -
ety of optimum control topics in the last chapter. 

The authors intended this book for s y s t e m s theoret ic -
ians , nuclear engineers with a strong background in control 
theory, and graduate students special iz ing in this f ie ld. It 
wil l well s erve this se lec t group, who, moreover , should no 
doubt find the bibliographies l ist ing original papers wel l 
worth pursuing. 
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Fast Reactor Safety. By John Graham. Academic P r e s s , 
Inc., New York (Dec. 1971). 367 pp. $18.00. 

The author's preface s tates that this book i s intended 
"as a university text for reactor safety applied to fast 
reactors in general and applied to liquid metal -cooled fast 
breeders (LMFBRs) in part icular ." The author a lso 
intends the book "as a text for graduates and undergrad-
uates in nuclear engineering who are attending courses in 
reactor sa f e ty ." Within this context, the book approaches 
i ts objective, albeit with mixed s u c c e s s and a rather d i f -
ferent emphasis than I might choose. The publisher's 
statement on the book jacket that "this volume presents the 
latest information on the whole f ie ld of safety as applied to 
the fast breeder reactor power s y s t e m , " however, i s not 
valid. Nor i s the jacket statement that the book wi l l be of 
"great interest to . . . practicing nuclear engineers and 
power engineers who want to acquire a working knowledge 
of nuclear sa f e ty ." Finally, by way of introduction, the 
book does not, as stated in the forward by J. J. Taylor, 
"examine, as quantitatively as our present technological 
capability permits , the spec i f ic features of safety of the 
fas t s y s t e m . " 




