
frequent US representative at inter
national conferences, including the 
1958 G en e v a Conference on the 
Peaceful Use s of Atomic Energy 
where he s erv ed as a technical 
advisor, and as US delegate to the 
1961 IAEA Conference on Plasma 
Physics and Controlled Thermo
nuclear Fusion, in Salzburg, Austria. 
His PhD (1944) is from MIT. 

MISLEADING TITLE 

Title Optimal Shutdown Control of 
Nuclear Reactors 

Author Milton Ash 

Publisher Academic Press, 1966 

Pages xiii + 169 

Price $8.50 

Reviewer J. R. Fredsall 

The main fault of this book is its 
title; it is misleading. The book does 
not present optimum shutdown sched
ules applicable to nuclear reactors in 
general, nor does it give the methods 
that can be used to determine such 
schedules. Rather, it is a presenta
tion of the dynamic programming 
method as applied to a simplified 
form of the general problem. Per
haps one is to infer that dynamic 
programming is used since R. Bell
man is the editor of the series. 
However, a more representative title 
would have been that used for the 
author's recent Nuclear Science and 
Engineering article (1966) "Applica
tion of Dynamic Programming to 
Optimal Shutdown Control," [which is 
a re-presentation of the analysis 
contained in this book which, in turn, 
is a re-presentation of his document 
IA-988 (1964)]. 

Actually, the applicability of shut
down- scheduling is so limited that it 
is difficult for me to see why anyone 
would want to write a book about this 
subject at all, except as an academic 
exercise. About 20 papers have been 
written on optimum shutdown control 
and, as far as I know, the methods 
have been tried on only a couple of 
reactors. The reasons for this ap
parent lack of interest are that the 
reliability and possibly safety of the 
reactor may be reduced, and that the 
function (e.g., electrical power or 
irradiation) may be adversely af
fected by rapid power cycling. (The 

author uses a submarine reactor as 
an example, but surely such a reac
tor would have complete xenon over
ride as an operational requirement.) 

On top of this, almost all of the 
present analysis methods used for 
deriving optimum shutdown control 
methods demand a simplified phras
ing of the problem. Thus, samarium, 
prompt and/or delayed temperature 
coeffiCients, and flux period limits 
have been ignored. This has been 
realized by the author when he states 
that solution of such a problem by 
dynamic programming would "de
mand the services of million-word 
core-memory computers possessing 
nanosecond arithmetic and memory 
access times •••• " 

However, this book does h a v e 
value if viewed as an introduction to 
the shutdown scheduling problem with 
emphasis on the dynamic program
ming method of solution. As such, 
the book would be useful to the 
budding nuclear-systems analyst or 
to the nuclear technolOgist who 
wishes to learn something about dy
namic programming. The book is 
well written and gives a succession of 
example problems that leads to a 
good understanding of the final meth
od used to solve the problem. A fair 
amount of background information is 
also included that gives the reader 
inSight into the effect of xenon tran
sients on reactor operation. 

The author even includes a listing 
of his digital computer code that was 
developed to solve this problem-a 
rather unorthodox inclUSion for a 
book like this, but it is perhaps of 
interest to those who do not have 
access to the document lA-98S. Also 
of interest are the experimental re
sults of a run on the Israeli IRR-l 
reactor using the author's derived 
shutdown control schedule. 

About one and one-half chapters of 
this book are devoted to discussing 
the use of Pontryagin's maximum 
principle as an alternative to the 
dynamic programming method of 
problem analysis. Unfortunately, the 
essence of this discussion is that 
dynamiC programming provides the 
best approach for many classes of 
problems, including reactor shut
down optimization. This argument is 
rather questionable, since the recent 
works of Roberts and Smith (Univer
sity of California) show that the use 
of the maximum prinCiple leads to 
results that are as good as, if not 
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better than, the results presented 
here. Had this information bee n 
available, I'm sure the author would 
not have been able to underrate the 
use of the maximum principle to such 
an extent. 

J. R. Fredsall has been with the 
Australian Atomic Energy Commis
sion for the past two and one-half 
years, and is engaged in the assess
ment of possible suitable reactor 
systems for Australia. His interest 
in reactor optimization was devel
oped during the three years he 
worked as an operational physicist 
on the Hanford production reactors. 
He received BS and MS degrees in 
engineering from the University Of 
Washington. 

DEMONSTRATED SUCCESS 

Title Handbook of Metal Powders 

Editor Arnold R. Poster 

Publishing Reinhold Publishing 
Corporation, 1966 

Pages x + 274 

Reviewer R. W. Fraser 

The editor's scope in preparing 
this book was a review which dealt 
with the types of powders available, 
their source of supply, their proper
ties, the available literature, and the 
methods used to test and charac
terize them. The book is divided into 
five sections: 

1) Characteristics, testing and 
applications of metal powders 

2) Data on commercially avail
able metal powders 

3) Suppliers of powders, listed 
according to metal element and alloy 

4) Suppliers listing, including ad
dress and statement of activities 

5) Annotated Bibliography of 
characteristics and testing of metal 
powders. 

Section 1 consists of ten chapters 
which discuss the characteristics of 
individual powder particles and bulk 
powders, and the methods of mea
suring these characteristics (aver
age size, size distribution, surface 
area, density, and flow properties). 
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Each chapter was prepared by a 
well-known authority in the field of 
powder metallurgy and each author 
has discussed his chosen subject 
quite thoroughly. The chapters con
tain new and important information 
such as Dr. H. H. Hausner's charac
terization of particle shape. 

Section 2 contains data on more 
than 1800 commercially available 
powders of elemental metals as well 
as several alloy compositions. This 
data includes chemical composition, 
impurity content, particle size and 
size distribution, apparent density, 
flow properties, and in many cases 
an indication of the method of prep
aration. The third and fourth sec
tions contain lists of metal powder 
suppliers and it is interesting to note 
that there are 20 suppliers of nickel 
powder and that they supply 65 dif
ferent grades of nickel powder. 

The 1 a s t section of this book 
contains a selected annotated bibli
ography (200 references) of powder 
characteristics and testing of metal 

powders which cover the period of 
1951 to 1965. 

In the reviewer's opinion, the book 
would have been more rounded if the 
editor had included a section on the 
behavior of metal powders in powder 
metallurgical applications, as this is 
a very important aspect in the char
acterization of metal powders. It is 
felt that the various standard test 
methods outlined by the ASTM or 
MPIF would have been more useful 
in a metal powder handbook than the 
reproduction of the metal powder 
section of the ASM Review of Metal 
Literature. 

The most important criterion for 
any book is its usefulness and this is 
particularly so for a book which is 
portrayed as a handbook. It is in this 
area that this book is a demonstrated 
success. While preparing this re
view, the reviewer was continuously 
interrupted by his colleagues who 
wanted to use the book for one pur
pose or another, and by this series 
of interruptions, they not only de-
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layed this review but they paid the 
book its highest compliment. 

The book is not a handbook in the 
conventional sense, but in spite of its 
limited choice of subjects it should 
be very useful and a valuable addi
tion to the library of all of those who 
are associated with metal powders. 

R. W. Fraser has been employed 
with Sherritt Gordon Mines Limited, 
Fort Saskatchewan, Alberta, Canada, 
for six years, and during this time 
he has worked in the various powder 
metallurgical ' aspects of this com
pany. He was educated at the Uni
versity of Alberta (BSc 1958) and at 
the University of British Columbia 
(MASc 1961). His most recent 
work is in the field of dispersion 
strengthening although he still re
tains an active interest in the com
pany's powder rolling process and in 
their commercial nickel and cobalt 
powders. 

BOOK ANNOUNCEMENTS 

Although the following books will 
not be reviewed, they may be of 
interest to some of our readers: 

Analytical Chemistry of Nuclear Ma
terials, International Atomic En
ergy Agency, 1966, 138 pp, $3.00 

Thermal Conductivity of Uranium 
Dioxide, International Atomic En
ergy Agency, 1966, 68 pp, $2.00 

Directory of Nuclear Reactors, Vol. 
VI, Research, Test, and Experi
mental Rea c tor s, International 
Atomic Energy Agency, 1966, 238 
pp, $7.00 

A Textbook of Nuclear Physics, C. 
M. H. Smith, Pergammon, 1966, 
xvi + 830 pp, $11.50 

Neutron Thermalization in Reactor 
Lattice Cells, International Atom
ic Energy Agency, 1966, 131 pp, 
$3.00 

Reactor Physics studies of H20/D20 
U02 Cores, International Atomic 
Energy Agency, 1966, 76 pp, $2.00 

Gosting Methods for Nuclear Desali
nation, International Atomic En
ergy Agency, 1966, 42 pp, $1.00 

Food Irradiation, International Atom-
ic Energy Agency, 1966, 954 pp, 
$20.00 

Radioisotopes and Radiation in Dairy 
Science and Technology, Inter
national Atomic Energy Agency, 
1966, 258 pp, $6.00 

328 NUCLEAR APPLICATIONS I VOL. 3 I MAY 1967 


